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Stnvmg to satisfy completely some deep- 
felt need of his fellow men, the architect 
has occasionally wedded beauty of Ime so 
inomately to useful funcpon that his work 
stands a masterpiece of the builder’s art 

These architectural achievements find thetr 
automotive counterpart in the Lincoln In 
a comprehensive and fundamental way, 
this is a useful car It dispatches every 
function of the automobile with a bril¬ 
liance gratifying to the most exacting 
motorist 

And Its beauty is so notable that it be¬ 
comes, in reality, a factor in utility The 
inseparable blending of the two makes the 
Lincoln an authentic masterpiece 
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Ball Bearings in Operation 7 Years 

Over World’s Crookedest Road, Grade 7% 


OUBJECTED to severe side thrusts and 
O making a seven per cent grade on 
'TheCroolcedest Railroad m thcWorld,” 
the HesS'Bright deep groove ball bear¬ 
ings on the front truck of this car 
running up Mount Tamalpais,California, 
have been in continuous service since 
1916 The original ball bearings arc 
still in service and have never been 
removed from the truck for any cause 

The long and satisfactory service re 
ceived from this type of bearing is pri¬ 
marily due to Its great accuracy, its non- 


intcrrupted groove construction and the 
use of chrome alloy steel hirdcncd 
uniformly throughout As a result so 
little friction exists that hearing and 
wear are negligible 

Because of their superior pcHormmLe 
and great endurance 8KP* marked ball 
bearings are in extensive use on the com¬ 
mon machines of industry as well as on 
modem automobiles, nilroad trims, 
huge ocean hntrs, submarines and aero 
planes Let our engineers eo operate in 
solving yexir specific problems 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervi»cd by INDUSTRIES Inc, 165 Broadway, New "iork City 



Th€ Highest Fxpresston 
of the Bearing PnnaHe 


Sv^tcrii^ioti »rte« 14 00 I>«r y*«r Kntmd u »«)ond-otilM June 18, 18T0 mt the port om«t at \f>rk S \ umlor (hi net of Marth 
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BUSWTRUCK MOTORS 

Planned, built and tested in the shops of Amenca s leading heavy 
duty motor manufacturer, by men who have specialized on fine 
work, and created through their efforts a world wide reputation 
for advanced engineering achievements, this new Waukesha Bus 
and Truck Motor embodies a manufacUanng skill and engineering 
supervision seldom found elsewhere 

Conspicuously and actively present in it are important mechanical 
refinements that have already gained for it an inestimable appreci¬ 
ation among men who know heavy duty motors 

It combines an unusual performance ability with an operating cost 
that runs exceptionally low Its reliability in maintaining these 
advantages over a broad penod is a definite certainty, assured by 
fundamental soundness in material and methods 


THE WAUKESHA MOTOR COMPANY 

WAUKESHA WISCONSIN 

The World^s Foremost Builders of Bus, Truck, Tractor and Industrial Motors Exclusively 

SALES OFFICES 


1824-1625 A*olUn Bldg, 
33 W 42nd St, New York 
Telephone Lrongecre 5784 


503 505 Capitol Theatre Bldg, 
Madiion Ave,, Side Detroit 
Telephone CadllUt 4482 
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With the Editors 


T tllS 1 h Um Aiitoiiiohlh Niiniht r \t 
thlH llnie t)f tlu juir uiii tlM)u;.litv 
tuiii ^,enllv~^r ratfw r, are turni^l lot um 
— to the subXnt of automobiles ilu ad 
vertlBenientu and llteralurL of the muIoun 
automobile iimnurntturds priHlnlm llie 
many \lrtuen of tlah m w offerlnK'^ tla 
iiUtoniobiU HlunsK till of (hi KreiitiuhM ol 
the uutoniothe tndaH(r\ tin n* w cars 
tlietiiRelviH iXiUi thi ntnioNt rarloKU\ at 
thi'f time and until Ilu> lu'i'onii <)ull( 
rommoupiaee So, all in all, tin auttPiiio 
blit is \ir) much llie Hiibject of tin liour 
at this time 

F IOI T OWINd a louts estahllHlu d Si ikn 
TU ic AiiKaitAN custom publNh in 
this issue a chart i>r paHsentftr iur and 
(oiiimercial VI liiili offtilntrs for 10-i This 
chart will In* found on pages *1J -it ami 
-l-l lit rt In iondins* d form, will be 
found (he Htilbnt fat th ugarding the varl 
miH ijiies of laiHstngir cars ami tomnii r 
i till vehh les ko I hat the man with a 
detlntli amount to npi ml tan shop to 
till Ix^st ailvatitngi 

T hen tlun Ih a ri\lew of ilu tienils 
and Undimh*H of tin lllJ-l pavMngii 
luis, prepausl In oui Vuiomotlxt 1 illtor 
Alitor AV IhiM Ami a mighty 
Ing review it is fiU the IhJII olliimgs 
InduUc an uiiuhumI uumUi of funila 
mental InnovatliUis Man ihiu Is i n 
\ie\v of the (ioiiomli inisitlou of imiPu 
transimrt wlilth musi |aoM i uxlaiiou 
to munv of ns Mi Pagi Ims also pn 
pared an uithle (haling with the rilall\c 
ad^antaM s and iHissihilltof tla nil 
toohsi and water tooled tnglntM width U 
a subject dc8er\inh far inon tonHldt ration 
tlwn it has risHhed in tht past The 
question of luhrltatlon and a dtHiimsion of 
the new hulIiKin tlies also ligiirt In the 
antomobik features of tlds Issut Atti ii 
tion is talied to tla Ingenious {^lemliilum 
drlvt gruphltallv UesirllMsl h\ our Hilllsh 
sliitT artist, Mr S W Clatworiliv on pugt 
18 Tills odd automobile drl\e Is the in 
\ontion of u well known nouninnian In 
\iJitor n^ldlnK In England Mr ( onstan 
tlnesco whiise nmarkahU svsttiri of wa\*^ 
power tnuiHiiilHslon was dtHrrlliad lii tla^ 
columns sovtral years ago This gentle* 
man, It will lx retnllfxl also deilstsl the 
mtflinnlsm for tlndiig a niaihlm gun so 
that it will shiHit throiigdi tla sweep of an 
nlrplanc profa^llir w Ithout toia lilng tla 
blades His iiresini Inyinllon Is as elli 
elent us It Is slrango and It prestuls ton 
slderable fixid for thought It Is one of 
those subjects yvhkh must lx* workul out 

U N OKU the tllh Trafllo and the T/iuv 
y\e dlstUHs the pt*ctiMarlti( s of our 
motor codes and (Ustoms In varhais stales 
It yyould be a waste of tlim and \aluable 
space here to outline (he soilous sltaatlon 
now existing as regards highway truffi< 
AVIint with the autonioblU manufat Hirers 
steadily Increasing the ovitrail of turs yye 
arc faced with a still more strlous situa 
tion In the very mar fuiun Not onh In 
the matter of the standnrdi/ailon of state 
motor InwB, but In the matter of highway 
fadllties, grade trosslngs ferry tonges 
tion, headlight glare, and other phases of 
present day motoring we haye a traffic 
problem which demands Immodlate ntten 
tion The Scjbntihc Amickican flierefore 
proposefl, during the coming year to de¬ 
vote Bpeclal attention to the attempt to 
reduce the traffic problem to its fimda 
mentals and to strike upon the best means 
of relief The present article Is the open 
Ing cun In thU campaign 
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IT'lMWmm 111 tlil> will be 

tiMind Ilu tiivi lit t lilt (i[ I s,( rb s csi 
tit b il 1 lii stun I r i ) \ shnrl w hlle 

Imt U Ml 1 I niiiinl Wulktr tin stnlor 

iiu imIu 1 nf Pill idltiilil <st ifT \lvittd tlii 
stiil piiilu^df iIm tnllid -siiitiv sinrt 
tiig \ilih (hi kOHI o|Mn Miiiii ])]tv o lut 
ATiss ilu ltiiii;,( [tl Miiiiu-iii[ tip II sti litii 

iiU down tip I (1 i V wltli Dp ok to the 
Ini,«i -'IIP Itlng w *iks it ( ir\ mid Ibtu oil 
till oiigli w II h tip |>i,^ li on out st< I 1 tii the 
vjinoijs fjihrii iting sj),,|)s ()|jt (urn out ail 
itiniini t i>r I od'. I nils jilpi s win mid so 
oil I m k 111 PM) ’ Mr \\ Jilki r i o\i Ti d Ilu 
Miiip ground in n suinv if tin stiol in 
(lu'^tri of til it tltip ]i siiiilul iitimlH r dc- 
volid 1o (hi stui 1 Indiistrv n|iiMiirliig In 
r>i f i nila r i f thnt y t nr 

N l \l month im u^iml \a( shiill Imyft 
■siMiii (liliig in Ilu ps\< lih lb hi At 
the niimunt \\t tlo niil know whit it will 
hi Mi Bliil liiis Jus( liiid p nutst Inter 
eMl.in^ four iluV |)h>M hii ud\i ii( tin w hh h 
lit* will () 11 sooip I or Inlir A st rim of 
fornni Mltitngs h\ oiir ioinnillliH ytith an 
otlx r nKdhini 1m gin i arh in DisomlMr 
and imsontM Itu iMissiblllly thal tlure 
inu\ Ik tnough for i s(or\ lu fon tip lib 
ru ir\ nuiidur bus lo )l,o io jirtss Some 
nunii hs ago wt linixw d uimn tlu piil>* 
Ilslpis id two t poi li nuikihg ps.\iliji 
iHHtkst- lib hits lhlr(\ Aiiir^ iif t's\ihl 
(III Ibsimih and Si hit in k Not 7inc s 
"rillnoiip n I o( Mali rl (ll/atliin —(•» tiie 
c\(t nt ot ^1 (ling n t it w i oplt s from tlu ni 
\V( ha\( iHiii w I it In,, fir m imsik In 
whiili tlun was no oiiur iisicble story, 
Inti mi ing io maki i story out of 1114*80 
twi» yohinii H Om or uuulhtr of tliPSB 
IKisslhlliih s will snyi])l\ (he psjihli ina 
t( ri il for I t hi 11 »r\ and Indts d It w ill be 
HiHii (hat wi are fortitUxl ngalnst u tom 
]ih li i aim In I lungs pH\ < Idt of three 
laontli-' ilin dlon 

I ^AOU iiiir libruarT Issut A story on 
tilt loinnnti of tin lot k b\ hdwarfl 
Il Smith who has writttn so many inters 
isfln„ ailhlos (»n ilu s< hiRt of t rJndnol 
og\ a iiiii'-i iiiii In Ihi opt n air donliiig 
with lilt wimdtrfvil lift s work of Dr 
(hailis S Surgtmt who has thi unh|ue 
iHviilmtion of 1 m ing tlu only dlrtttor of 
an liiMiluitlin whhli has lloiirisht tl under 
oni riianagonii nf for oyer fifty years and 
known today as tip Arnold Arlxirftum 
npn-sinting i (olIt*i(ii>n of '"MkXi yiirlitlt*« 
‘ f I ns N tip I It I hit ras I f tht t II y planning 
tngiipii lutt only In laying out nt \y rtths 
hut in K modelljng nlil orii s (ht i m rgv of 
lilt ittiiii and what nrt (hr i haiu*eH of 
hainissing this i lu rgy tmips In for a 
iMipular ilistus'.ioii hy N|| OHyf*r I^ulge 
tht hi at of ll)c earrlt always an Interest 
ing sahjitt is iltaM with In an entertain 
Ing manner whit (ht Tapanew earth 
(piakt did to tht hulldings of Toklo Iff 
told In a gT-aidih nitiiim r by photographs, 
as w( 11 Its hy {\ci rpts fn)ni the n [sirIs of 
Amtrbnn (nglrnsrs In ehnrgo of recoil 
-'(nutb>n work tin qn4H*r rnstonis of tliO 
Iliad himltrs of tin 1 ly Rtver New 
(iiiinta an hronght to us In plrtun^s the 
latist an laiisilogii id dlstsivtrles In the 
tnmh cityim of Montespnn and the 
try at p ilisintologb al siirprlst In tht form 
of dinosaurs (ggs uncoAtnd in Mongollii 
tip remarkahle Aim rlriin dirigible Shen 
umloah and how It Is naAigated— thexe 
in hut a ft w of tin many InirnsUng 
fiat arts which will go to make thi Fehru 
iny issip mon vitrlt i| than t yi r And tin 
toytr for (hit Nvih Hm n uigafing rcMiin 
of tip Slunandoah or /Il 1 drawTi fnnn 
lift h\ oiip artist Howard V Urovyn 
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The Greater the Need 
the Better the Service 



This thing that we all talk about so much —■ 
Service — is mostly a matter of our own needs 
We want what we want when we want it If we 
get it, we call it Service 

Consider, then, for just a moment, what a 
tremendous thmg it is to provide satisfactory 
Electncal Service—which must respond mstantfy 
to every need that the snap of a switch or the throw- 


mg of a controller mdicates Do you have any idea 
of the problems of equipment and organization and 
technical operation that have had to be solved to 
make this mstantaneous Service possible? 

Your own local light and power company, secs 
to It that you get this unmtenupted, essential 
service And the greater your needs, the better, 
and the more economical, this Service becomes 


WfcSTINGHOUSE ELECTRIC & MANUFACTURING COMPANY Otfic« in all Principal CW« Refn-esentadve* 
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Vpprr teft Shwrtii and plaUH Vpp*r ngkt Stuel rail*. 

Growth of ■tool laduitry m United Stetes from 1902 (dork shade) to banner year 1918 (light uhade) 


THE STORY OF STEEL—(See page 28) 
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Cars of 1924 

Some of the More Interesting Features Revealed in the New Models 

By Victor W Page^ M S A 


III initniiiohih as \\i know it (oilav Is not 
th« msnU m (i»nMpllnn uf urn liruin nor 
ilois am pailLiiilar tiitaU I iipMwiil ont\ 
tin IrUaK of tin lnita(<llat^ en^inierln^ 
atiil saUs ()i ^aiii/al ion of I lu liiitIdeiH 
I la niw laodi In Iiom lunn In the 

Nihs in<l Nt M U ( (It p iM iia III s lulh as hiik li as In (la 
Mi^lnuihn. si iM ind In tia (Inal nnal^sl^ laudni'ers 
and desist rs an often sul's»i\iinr to tin •'< diparl 
Hants In oi (.,ani/}illons pUHlm In^ larM (piaiUlths of 
tars nhhli iiinvf W hiillf to nail a pike In sin ti a 
( ise lu \\ in^limrlnu finluns < annot ht loitked foi 
Im I inis4 thM an iiontvlsitni luilnns 
hli h inl(„hl 1 nipnn ( is ononn ot o|k r i 
tionoi (|||< h IK > <if tIa nin hanisia uinnot 
Im us( <1 if pioduilion lovts lu liauaMd 
h\ tia It ns^ Stain uitoniohlle inaniif o 
(iiMlH ha\< NO siandardi/(d Halt d( slkli'^ 

In tia nsi of steak pairs In tin assnnhU 
that no Mat < n^inis rin^ oi iiuinthe skill 
Is mdssaiv and dtslt,niis an dlstansisl 
\\ It h alt( n t la I Stndi < t sa« h e ais < an 
not la (\|MHttd to elKtlose n< w ft ilures 
I Mil Ihoukh tia \atu< ainl pMuthalltv (if 
lla (ar its< If ( aiuKd la ipastloiad 

\utoiaotl\i I luliKs I s do not 1 h Ih\e as 
some (III prodiiM is skih |f) iriiaulin Hint 
Hart Is no finilar loom toi lnipio\inant 
In ( xlstlnt, d( s|i,ms J he n nr* to im piti* )i 
nasliaiiluil pioliltms Imoixinu suspension 
I n(,,ln( lad ant < ea < xi n < ii Ihim i hni and 
(oolink I hilt still e 1X out foi solntion 
Mu(h patloni Mseauli and mnnx elamifiit 
ind plixsieal i\|Hiiiiants xxill Ih in m s 
saix 1 k fon MUloiiitihIh di s|;,.n (xtn 
tiaaikh it Is xxtII adxtineed (an Im (on 
sld( ltd In its Unit I st ak‘ s lla iiiiMh i n 
trend on tla pari of manututunrs who nallx build 
(ars (onlrasitd pt those wlieeonlx iisse mhli tlani is to 
hi luk out IK x\ UK I Impi ox( d mode Is < \ < rx I \x o oi thus 
\«aps in(oipeiiiitlnk inxx tiatuMs thni hax( mm! 4 iikl 
msilnk uuilt I hi (diK iiion of dis);,.tKis and ink! 
noers N a proLMssl\» niid lontlniaais pnmss hut tia 
M lu tloll upon the ae tn il i onma m i il pi a 1 i( ( of (ai 
desl^n is la (■( ss iri l\ inte iiiih nt and spasniodh 

lla iuteiDiethili eif te elax is 11 >i i « omph \ i a 11 s ukh hun 

Kill to h i\< lusn ixeehid tliioii^li Jilix llash of gtnilis 

hill it has hitn hallt uji step hx sp p lnt( i s]m i st <l hv 

mam a si nmhii and a fn s]i \ h xx point Ih fori' n a I 

prokn sH was miidi ll K leer this rt asoii that tla 
(ohimns of tla automoll\4 pi* ss and tla 
IIMM I in^ I e>oms of e MI I i iikin* 4 ) Ink sen h I h s 

lutM 1 ms n 4 nll\4 IK d hx dlst us^-le ns of i la 
idxaiit ikts and 4lKaih aiit ak* s o| fiatiins 
that max Im nt xx to tla pMS4nidMv nador 
isi lull xx lil( Il iM IK \ 41 tla h'ss ant 1* nt liK 
toi X to tla old t[ii]4 r 1 rt fx r pai to nhii lx 
to lla Itlikihx am) sttnawliaf at i linoliltins 
disi usslon Mlatixc t4t fmii wlasl lirak(s 
w I [( h an hx im naans nt xx 1 h ixt dK 
tine I I e« olhs t huis oi heailnk mam of tla 
Maiia arkuim ills \\ la n lla ( S( ot< h y \rk' 1 
( ai (iiklnt t rs hi o u la d t la li us* ox i r t liir 
UMii xdirs ake Han akiiln allhoukh the 
fotii X4 rsiis sl\ (\ lliKh I tsentrttM rsx has 
lasn setlK*d h\ tla m Im lion of the simph t 
txp( ht tin niajorlfx tif iuiUt>rfHS« Mho 
IMiiihaseoui (iiianiitx prtMha ih n t ars \\i 
hax( In Its plat 4 (smsidi r d h u e»f tla na i 
Its of the elkhf In lint e4MnpaMHl tte 

tin 4 Ikht c\ llndt r V fM>e It K llttliiL It* 
rimark in this 4 o mts titm that tla medoi 
1st \\h4i Is ria most ardtnt luotakatilst of 
a f4Uir (\ tlndei ear XAhlh hi (dXTls etip |s 
tla tlist let kra4luat( Into tla sixixlindtr 


I lass XX Ian Ids purso |h4MiiIIs him t4> taki this K(et> 
lloM Is Ota tliliik tlmt stands forth (UarIx In 4 4en 
ni‘tli4en xxirli powtr plain deHlt^n and that Is the elini 
Inarion 4tt tla ixxlnsK tnkine tin xxil) (hKlv:insl dkht 
(xlludti lx pis ki'‘ 4xtr\ pnathat adxantak^i t4) !>e 
dirlxisl fuun tla k'^'hi nuiiiher nt < x llnders and xxllh 
naah h ks isutiplh at hm Tta n 4 an Ih nn ionlr4tX(rsx 

iMtxxisn tla si\ iind lla elkht its lari iik'iln 1dst4>ix 
xxill M p4 at itsi If It xxill nkuin Ik a niatti 1 to la 
d4s idi d hx s)k k( Is ialli4i than eiiklni dlakrims Tla 
vxiilir h is tlxxiixs Kin an arilini idxiMati of tta st\ 
(xlliidii 4 iikhii flit tiioile Mit4 (oNt 4 ats and four 4 X Mnilt I 


(nkln 4 >s foi Inxx lost tais A( th* sana tlua If his 
means nulls ar am Hum In tla futtin the sfraikht 
4 Ikht xxHl S 4 1 XC XI i\ nhsix iis nnulxi powii laeaust It 
Is lulhxiil that this Is tin last xxon! in motor < ai 
4 nkln(s llm tient of Mpalis xxill la hul little mort 
than that 4 >f a slxcxllnder (ni^tni tla haliiat anil 
torijiM 01 |M>\\er appHi iiHon xxill Ih itiiKh suiHrlor 
In t 4 uim*r xtars thin S 4 4 nu il a ta< It undersl jiniJInk 
that I ars Ik liixx tla ’<1 (KH) 1 lass would Ih |K)XX( rt (1 \x II h 
four 4 X llnih r 4 nklnis and this eondlHon obtained for 
soiui Him lids X 4 11 howxxti S 4 *\inil rnakt rs haxi 
innoiineid sKixilmhi lars for h ss than tlmt ftirnre 
nm piomimnt m ilo r ,,.1 tlltiL tin Jiiiap on eom|Mttth>U 


h\ unnount Ink u small sK phaeton at xxhlle 

anothei Is otTi rink u sl\(xl|nd(r < liiKi d lai ut $nr*l> 
In tltlnr casx tlit buitdei of four (plinth r curs of this 
4 lasN has Noinethink to think about nnd the luotoiist Is 
I be (faint r lie t an kradiiule to the siijHirtor tvpe with 
out XX ai link f“i tin. in(om4‘'ta\ rmlmthm 

bor (tuap taiM and triaks reptrdless 4)f price thii*e 
IsnotxiM of4nkin( that will kiiih ilor to nr sute 

phmt Hie fonrixIIndii wlan utmost serx Ice and mini 
mum < oitipIU aH<>n an Hie imilii fai tm s to t>e cunskh rt d 
and as I ai Ink < nkiniw taiM th imiiiNt rattsl hx Intreaslnk 
lla I on! of iiiotoi pioilut tk>n and usliiK a (Nuinli i 
bahinii d 11 ankshaft tla four 4 x llndt 1 
max lie imidt to run \(i\ sniootlilx Tla 
int ri ast In < osl ht>x\ ex* r nilkht Just as 
wt II be eiiiploxed In bulMliik a sl\ t x llndt 1 
(iikln*. as In rtflnlnn Ha fourrxllrakr In 
tause nt> ftuir rx Unfit r tan gixt Ha oxtr 
lappink (xplttsloiis or iKixvt r linpiilKt^ of 
Hie si\-<xlln(Ur tnklnt wlaie txtn a 
irankshafl of ordlnarx <1i sIkTi without 
4 oiinti I hulants wtlkhls (an Ih usetl and 
sinootla r lunnink ohi ilntsl than In a fotir 
t X Under ihls explains w I»\ nt w low 
piiiid slvtx llndt 1 tars are liein;; ofTertd 
f4U 11)J4 

Manx ntxx featnrt^ of deslkdi an. inttu 
jHiraied In Hu I’lukard Htralklil elkhl In 
Ha nioroi Hm If aiitnHMlx new )irlnti{ih 
has lieen xxorked out lUHoniplIshUik It is 
4)aiMad tla tnmphle elimination of tla 
unhalaiittsl fonts usually found In all hut 
sl\ ind tweixi <x Under motors Insieail 
of plat Inw In t fTtn l two fonrcxllndei 
11 lot 01 s ( nil to * nil as In some o( hei 
sHalkhI tlklils in tla nt w Ihickard cat a 
I\pt of frankshan Is us***! that luukes a 
ladkal departure from prexious practh* kour trank 
pill throws—txxo at tilth end of the ghaft—art set nt 
rikht anpits fMaii Hie tenttr foui throxVK Thin niukts 
poHsikit' an iniirltuklnp flilnir oidtr that cancels ImtHi 
tla primarx and stsomlaix fonts t lilutnallnk^ It Is 
ass* rftsl xlliMitlon tompUttlx Piakard enklneers saj 
tliat llii_ unltaNlad fonts In an oulsif haliint*e intdoi 
tan run to niopt than a ton Hie Packard struljfht 
(IkhI has a I'H, Int h Imuh and 'ilncli sfnike with the 
retinnKatlnjf mnsK welkbiiik ^ II iMninds per tvllndei 
Ha tonntsHnk rods art 10 Incla^ lontf In a four 
(Xllnthr motor with csirrtspondlnk xailables the en*rl 
neeiN haxe xxoikisl out (liiirtH which would show thnI 
the unbalanced fonts at dlHiO revobitlons 
a minute total 147‘i imimds In on eight 
<x Under V txpe motor of conventloniil de¬ 
sign tblH same unlmisbed force runs up to 
JOHO (Hiuntls while In a Nt might eight 
im>tor wllhout Hi* Packard tx|ie of crank 
Khaft nnd xxhieli han In effett two four 
(vlinder inotorK jolmd In tandem fafthlon 
tnri to wid tin unhilanctHl forte reaches 
JIJO leaindK 

In the tuse of Hie Patkard slngle-elkht 
engine Hie stsondury forces nre tstiieen 
trated at the center of the engine and are 
(smipleielv iautrnll?AHl or cuneellod tail 
Anotlier wnx of xlowing this proposition 
of perfect liuhmee Is to state that la anx 
reciprocating tngine which Is comi»of»ed of 
pistons connecting rods and a crimkslnift 
In order to obtain freedom from vibration 
It Is neeeKsiirv to have the roclppot nting 
and rotating masses In balance at nil 
times If these conditions are fulfilled 
the engine can lie mounted on the frailest 
support nnd run at high speed without 
CTiierlenflng nnv dltflculty due to ©\cos 



The instrument board of the new year, aa shown on one of the most popular 

eights 




\ new closed car in which cushions and rear seat are removable to pnivide 
luggage spare nr sleeping accom modal ions 
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vibration Of all tho onglnos dlsoussid the sinKle 
blx twin six and Hlngle-elplit \\lth the in w ^[\h trunk 
shaft alone till thtwe n^pilreiuirUH 1 ht four t \ (Indt r» 
ol^ht «j Under V t>i>e, ot I win four, imd usual elkht 
cOinder In lln< or lunylern Tfiiir etiklin s till (hisnd 
lUKin being rIkIdU Ik>1Uh 1 to tin fraiiu for absorpiion 
i»f their Inherent\lbr«Uoris NafunilU (Ikm tihrdhms 
un tPanHinItlwl ihruukliout (ht ou and rnvir-t (iinMld 
trable annoyance to the ptissfUMfs at ria 

'mmuIIhI crltltal Hptids Tt Ih 1 1 ihiml that tiu ■^lnkU- 
si\ tuiiiNlx or new Hltikh*- 
t Ight ooiild be run at an\ t n 
stK*ed with the enkint rmaiJ 
iiilK tloating In spau tlare 
Ih Ink no necfvsit> for am of 
rhi*se tnclnes to In Imltcd to 
tl»e frame other than to kuj) 

IHirt their welkht and taki 
the driving reju tion 
As tiu t uluilnuilon Iff nine 
wars production of (arh 
etiuiiH>ed with IRidikrtH \ 
eight engines the < adilliK 
rompiiny announces a n( w 
tiirt* the V-Oy etniKidvink 
the fundHiiiental i fmion 
of tlie V type lKt-d(k^*s 
eight cy Under englta Inla r 
entlv balanced and with 
major imrts Irnpuncd I he 
n( \\ engine marks tta prat*- 
th al ncconipUsbituiil of an 
ingints rink f<*ut If'Uk ctaisld 
4 red ditilcult of ncnanpllsh 
laent hv aulomoUM nikl 
lUM rs - tho Inht rent balum 
Ink of the rt'i ipna ating 
parts uf the \ ty|H elkltl 

(vllnder engine With ihN 
Inlit lent bal unc tin \ (hi 
rt tains an<i comlitni ^ nil of tlu olehius and a<liid(tcd 
advaiitukts of tlu short likld < rjiukshaft and tiank 
lase kUlne niaxhnum ilkldiU In tin enklne stiinfun 
ind (s.onom> of i liasslwi spat i < onph <1 with hit la rto 
unknown smoothness of ojh ration I la Inhiiint hal 
jiiut of tia iLi IpiocatIiik parts in this tiiklio Is the 
I esnlt of 1 nt y\ ai i aUk' na nl of I lie t hrow s of I la* 
uanksliift Tin foar ihiows oi cranks an in two 

plants at ilklit ttikhs lu t at h < Ihu Insp ml t>l all in 

tint pinnt as In tin |ue\ious \ Ukht jinutltt i liaf is 

wlun yhwed from tla iinl 11 tin frankpln at tin foi 
ward tntl of th( tipikshaft ht t oiishh n d to < oi h siKitid 
with the Hum \II on iht dial of i t lot k tla st»ond 
rhird and fourth crankplns would fall tit dirts nine 
and hI\ o t liK k n sjmk li \» Iv 
( tatiis nsafca s oi (<ain(er\u Ikht" ttr< tisi d and 

Hum In comldnatlon with Iht m w ii iantt nieid of 

crankshaft dnows < mim tin whoh nss< ntld^ <( ?nl 
shaft, connttting rods ami pNious—to opnatt wltli Iht 
sfiaxithness of n balanttd HiwIkhI Ullh this nar 
ranM rra nt tif tho < ninkshaft throws a mw think f>rihr 
has l>een est^ddishtsl I la same HrlUk Inic r\ d is lauJn 
tahusl unlftirmly spacid as on dl ( adlltar t ikhi 
t\Under < nkines 'J'ht tii Ing Inl* rt al Ir lalKhi 1 m said 
In passing Is nmdltlonod lo the niiph iKlwtsu the 
t i Mader blot ks jmd lla im;w t r ImpiilM s otrnr rtgularh 
e\try (piurtei rt\oluihtn of dm (lanksinfl AMlh ut> 
odn 1 angle tluin 00 dekrts s ^ III an elkht t y Jlinler 
A r\p* inklnt ha\< ii rtko'ar llrink intciyal anti n uni 
fttrni ii\»rlapplng t»f ImpvilsoH ria ronllnuoiis How of 


|wtwer ( h irat ti rlsdc of (In < adllhii eiigtm is dm in a 
huM mcasiiit toditst factors 

J lu discussion that obtains uImuU fourwlucl brakt s 
rt inlntls the wiiici of an ts|iially ht art d c*ontto\(rs\ of 
siycral ymrs ako rt ladvi to du lUUttntaMs of four 
wliotl diivo for Inuks ns opposed (o utlll/liik onU du 
itai wins Is fup t) at don I ht re was no tpu sdou aliout 
tlic Imieiiscsl iruLdon o)>t ilntHl 1)\ suppUiok jMtwt r lo 
all tout wheels Iiwtt ad of ouK two and lu rt ak dn tlu 
tvaiiiph of a huomotUt in which powi t was applied to 


sl\ oj elkht dthliv wlutKand su|m rloi tuudtin ihii*^ 
ohiaintsl wiscitid (s an c \aiuplt of why trmkswouhl 
lu lititii if lit wilts Is Wirt drhtn \ti\ coiulntink 
itkiimtiits wen olyintsd anti ftaii whcsldilvt trucks 
did all maiim r of sjunts to show ditlr sopiiiorllx o\»? 
thoM tnlplo\^nr^ du mmt lonxcndonal scstim of chl\e 
1 1 dun iH n<» mon maktis of lout whtsldrl\in 
liiuks now ftiin fiuic Wilt llun This of mmiisi n 

not U^c ansc (hi tom w lu« I dilvt w is found !<• 1 m im 
pratlital lu inv ojunit n (lu it ison w i*^ (hal fwo 
wliisldilM trill kswtii ohsimiO In U'* j»t i tcm of du 
plaits w lu It (lutks could Im ust d ad\ ml i isaislx and 
(hi nil < hauli d t omplh at Ion of foil! whisldilct 

lullftafid Ik dust Ifs I.C tu f d tidopdoii f|ts(»l(( its pi wen 
su|MihMi(\ as a lilt ins of sM 111 ink posit i • tiudon 
I lit siruallon (s '-oiacwh tl the saitii hr me rnlad 
wlurt foul wliisl lu ik« s III concerntd Nt> tint will 
tpitsdori die (a< f thaf om can slop i <a( cfuit kt i h\ 
siop[ilnk lot ition t*f all wlucls Ilian if onl\ two wins Is 
aj( hi d < <I V( (ht SIMM dtiic no on< < tn aikio }^^^d\ 

th it fout will cl 1)1 ik< s dt> not In\otM ucMmI iiuslianhjd 
(omplh arloii hi in dnmli compile alts! imihanKm 
I iltU fault can tu lonnd with u wt II dcsIkTitrl iwo 
WhtsI hiaklUk s\srtm 11 Jl Is kt pi in a’luslnant Tin 
n astiii twcewlmcl hi ikt s Imct pio\tn inadtHpi dt In 
sfuiu cases is Immjmisi tlu dt sign Was not all thaf could 
Ite di”slM il or Ih c allsc atljiislim nts w t re m^^hslttl W Iw 
anxont will e\|Mst the uiotorisf or nits hanh who now 
ntkitsts a two whet I la dlni, swteni he di as icktrds 
atljustmeid and condlti a of hr iKc linings to Im an\ 


more nn\ioa'' ahout a system incoKlnk twlct tlm work 
Ih ( (Use |i his twitt Ms iiaiiix juiitK Is Ih xond niv rta 
soiiiii^^ pi w c 1 s I hi w 11U r doc s im( epic sthui tlu d \ Is 
thilltv ot usiii„ toiirwhcsl hialtson e\|Mnsl\< luayy 
iiid f I'-t ( MS hat fjom a numU i iif years of sHi\ics 
slut Ion ( \ pc I h m c ht d( ( s i[m si loll If the \ will w m 1 
'Oil midi 1 uliiii) iidithns of ntkUst amt t yt'u abuse 

dill t la Ip md 11 kilt * 11 s rc^c ( L\ I I he motorist \\ Ito 
to Iiibiu itt the be iiiiu ]HpIlits of his rh issls 
1 d Iv (i lisp liU t In -v pi ope T 1\ In ihil csl and c \ c n fork* ts 
to i»ut oil In du 1 iikhu oi 
Willi In t he r idla ( <1 c miiol 
i»c in\ s( I ( i( h ot the Imiiki 

u 11 ion he pit 1 ai c (I ki dnk 

foiii la iki s I in at tc nt hai ht 
iiow foi m Is to ki\ 1 to ( w o 
1 lu w I i(c I I oin tslc-s 1 ho 
point dl i( tlu la ak< s will 
lunedon iao[tt i (\ It da \ an 
tnalnt tun d is t la \ shouitl 
Im and h< (ikrcs s w Idi tin 
designer who has sjwni 
maiix wc in hoitrs oyer the* 
ill aft liik tioard [Mrfcstlhk du 
foiM wlH'ellirake scstcm (hat 
works HI w III unde r Icsd an<l 
hi toaej demonsiradons that 
dn sy sti m C ouhi imt \m e \ 
pected (o woik well if nek 
h e It d (>ni t innot put t ukl 
ncsiliik 1)1 dns Into ihc lie ael 
I lint iihhoi s Its hnh al dt tall 
Vs ( 1 o\ c I ( It c t land siiltl 
Ills I eornlii Ion and not a 
duttry that t tinfronis ns If 
foul whisl hi akc s 11 < I i \ ( the 
die Id Ion the n me i Uh eh 
se i y< die \ w III kl\* sadsfai 
t Ion hill I yy () w Iks I hi tkt s 
y\ork yyc I) unde i tla s niu 
conditions 1 he fact tint a dullm m < ii his tWehe 
pulps of laiikt shoi s is not I lo^h tl inkuiiu nt to \ist pa 
tlu i)iii[)osc of pioyln,^ did an lUloiMohlle shotlhl have 
foin sets of 1)1 ikiiik ihiiunis one In c uh w Iuh 1 in 
addition to a ti iinsinlssh n la ike anel the ahillty (o 
Use Iht cUkhu IS a btnkt t)n exeaslons 

riu It is no c|in St Ion l)td did four w hec 1 hr ikt s ]in\t 
e iilkhl tlu Mioloiin.s puhlle s (jim y and tlu \ haye htH n 
halliMl \\idi d* likhi h\ nnydiipd and hl,^liway autlioi 
dits wlio Htill/t tlu III iii\ ii(|e|etilH lesuKiiik from 
tiimlidih 1)1 ikliik scsitiiis JTien Is nnu h to Ih saiel 
on Im dl sides Soiiu nailers aie \tr\ endiilsiasrk 

ahead till Parwliesl lades hut tinullh their eidhu 
si isia h\ llu ( uidoiiaiy idyics to dm putc hasc r (hat 
dulls is the only [a ulleiil sy-^teni dl du telluis nt a 
slide did 1 f|e Itisleai Scam more coiiseryadie rar 
bulhleis liiinlsh them at cNlia east If the lain IuIm r 
eh site > while odu i iti in (i f n (Ul e Ps in circle i In he con 
slste nt In die h athoe ac \ of the Innoyiition ccpdi) all 
dab c ds widi fctiirythecl lirakc s <yea lo Hkld four 
( \ llmli r c 11 w lu I e tlte t yy o w lus I brake s have alw a \ h 
pioeicl |o ))c idesniab In the past 

1mi\ in d ( i adyiMadnu four wins 1 linike^s makes 
pioyKiiu I*) jatyeiit lockink of da fiont yyluxts wlun 
the laal ire i))plle d on iiecount of llu elanger If a 
1 ipldlv mco in;, ear y\ as sjopjM d snddi nh nt a dine 
when die yyliieis weii sw uiv ireuml by the sto* ring 
me e h inisDi In 1 oundin^ t Id \ i s sapjHtsc hotiiL Ignorant 
motorl I oi leiiiiimin idttis this adjustment after the 
till ii n\< s the faeloiy so that Iht hrikcM do lock? 



l>1A«BASS*e ( y Iy« WIIK flOc MB L ■ 
maaBCO im (MTIBMA^ MOTT CB 0* ilAB 


/ ft Cut fiwiey view of Ihc entire linriMmimeicm Mhowliitr have uM kc^lM roii«tienlly )n me (ch f Ji/U i nahl The slutUsi 
nhnft unit (he? key with trceei Mh^n\n en phuiit mi 1 ott < t rcj/k£ Iht m di n f the ki> wh n ill nn 1 wh ii iil vs ok 

Detailn of the new traUHinisaiotu which shiftH with (he familiar motiouHy but without any 

meahtnk of movink gcarn 



Typical Interior* of some of the Bne car# of the new year Indicating the effortH being made toward Htill gnaler comfort and convenience 
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Thp «ieht cylinder in line etiKine is not quite so long and lean in appearance 
HH Its name mif^ht indicate 


I ndt r llitMi 1 tin nth iHiihlllt\ of usliifj flu 

liniktM nn tin tiuiit whirls |m |nv(l\ nfH ii to fiinstlon 

till iiH (ItunNtn I 

ilkiit it N liii|M>v(Hihlt 
to Io( k tin fiont wIm'iN oimI 
iinl\ I Ik init \\ Ik^ Is < tin Ih 
I cK’ktMl h\ 1 Ik l>nik« s * TIk 
hulk of tli« (ti K Is t Ik n 
done h\ till usual fottii of 
n ar \\Iks I hr ikt ihi otlit rs 
tm tla fi out in sjumlhKl 
onh iiH II iHtliil nl siih s talk 
Ah hiUK M" tin ihilitN |o 
sti'i r a I ir cU pi nils < n t la 
rolling iiioiii n ot I)k fi nl 
\\)k4Ik spippluK tills iiiiitlnn ubHoliili h intist Inivltahh 
inaki iIk i mi (illtii tilt to i onl ml 

'I Ik T'lohinits ImolMd In four \\ 1km 1 hnike di simis 
an iiuinlfohl nltlioukb not i|ui(i so iiianlfist -pi tla 
1 iMunn Till )iH M luidlnu oT anoilni pali of iirakisto 
tlx front wIkkIs dots not (oiistlliKi a woikalih four 
\\ Ik ( I In akt s \ sti III I lad t h il Imh n 11 iK the fli sf unto 
iiKililU (Ml iiiadt would pioliahh tia\( had lirakcs on 
all tour w Ikm Is fni It !h a nuiltf i of ciuutiion know h di^4 
that rallvm < irs, foi < vaniplt Iuim hrik«H on all 
wIkhIs In an aiiioniotifli wi liinr iinin^ pioldi mis i liat 
do not ailsi In lla hulldln^ of arn otlor Afhl<l« ind 
tlxM ai( diK to tiK failllt> and < ast with w hh li It 
must la shs umI o\ii mim kind of rojid siirfait lor 
< Miiuph oiK would SM\ (hat if (Ik strain on tla wIkmN 
w< n OfUiaH/^Hl HO that tin priHsuu iMtWdii (la slaa 
and (!i» dniiiiwiM proilstl\ the Hanio on ( jk h, a ]k rhn t 
four w hiM I hnikt should roHiilt 

Not at ail ' It N imt so uliripU as (hat In tlio llrst 
place the hrakInK ( n(s t nniHt not )h pm 1st )\ tin Haim 
on fiont as (tn iiai w Ikh^N IIk tai must ulwa^s ha\e 
sus wa\ wlihh Ijn (o sun tlu front wins In nnint 

continue to “roll —lu \er lof k—undt r nn\ < In uin 
KtariMs Niltlioi Nltdisirahk oftmirHe that tla n ar 
wIimIh lot k Mut no hrakts ha^t (Mr vH lanii inadL 
tluit a dil\(r (oiild not under cert iIn (in unistnnceH 
ItH k if Ik applhnl tin ui quh kh «noii^h and with NUfli 
(hni fons* 'Po i(nd(r lini>osslhle the hsklnp of lla’ 
front whcils iiu strdn iHiwt^en front tind n ar iiniHi I>e 
din( r(ntlah d 

One of tla imist anknt pnda^onlst', of fotirwlasl 
hrakln^ s\sttiiis nptiatid h\ naflianhal means is tlie 
Uiikinlaaktr ( ompan\ wlat win ainonp lla flr^t to 
ann aim I tla ust uf DUh ispiipnanl Tn tlx TTh ken 
hm k( r s\sUni this Is m t oniplisla d h\ dlfTtrent d(krees 
of le\(rMM e\(r|(d fmni tlx fool l(\(r to fiont and 
nar Of conrs* tla It ft whet Is both fiont and rear 
must 1 h (MninM?(Hl with roiraid to ila rli^ht ho mm to 
take cure tif llu dHTinmi In trattlon undt r dlffi rent 
conditions THIb ho-s nlw l^s done In tla Khktn 

hat ker with tlx most appnwtd tvisi (tf (siuall/tr—the 
dilT( rt nllal m ar t>ia 

Viuulier (lltTtnntlal (H|uall/i r now a*e«)aipllslies tla 
aaine pur|w«e for the fntnt wlasK and It Is Inttrostlnsr 
(o no|< the n(at waj in whhh this has I«m n worked 
out I he dlfTirentlal nieehanlstn N ismtalrusl In the 
huh of tla hiak< |H*daMtseIf lu iKIn^ om of (la neat(»sl 
IUHtiinatiniis the writ* r liiiM \tt Kctn Itiit tin \ still had 
nnot Iw r and more dlflU ult pndih la ou* w hh h fi w 
bnroiH*nn i*ni,ln*‘efi luive so far siUMMihsl In nohln*: 


Mflvlng drum Into which water could enter, if driving 
througli a deep puddle or stream, although centrifugal 
force of the revolving drum makes this Impossible 
under ordinary oondlttnns To provide agatnk each 
unusual hoppenlng, holes have been drilled around the 
drum to permit any moisture to leak out In fact It 
would bo thrown out hj ccnlrifuKHl force These holes 
serve another \aluable The> are countersunk 

on the inside no there nre no rough edges to catch the 
IrUtlon which constitutes the brake lining, and they 
lieriult the ulr to encaije when brakes are applied, so 
I hat tile contact Ijetween the shoe and the drum is 
uniform and txisitlve wlareuM tn the ordinary brake 
air iHKketH are liable to form and prevent efhclent 
braking 

\dJUNtU)ent8 on Itloki'nbaiker four wheel brakos ha\o 
been develo|>ed to the indnt where It Is claimed to be 
mtunlly eawler to iidjunt ilie four—and It can be dime 
In less time—than the ordinary tyi)e cun be adjusted on 
the two nar wheels A jilaln tuoukey wrench U the 
<mly tool necessary and a one-sixth turn of cme adjust 
Ing nut on each brake One fierMon can do It and 
without soiling his hands or sleeve If “one notch’ 
on each Is not Niiffldent another notch will Invariably 
iompenante for any onllnarj digrce of wear since the 
last udjuMtnient 'Hie illustration shows the device by 
which this Is acooinpilshed 

The brake-shoe anchorage (.(insists of a split sleeve, 
Ihe inner surfaces of whldi eudi have one varhible- 
deiuh slot Wedges tit Into thent slots As I ho wedges 
are drawn In by the turning of tla adjusting nut the 
split hUv\( i\]>imds against tho brake Hho(« forcing 
tluiii ajiart Iherebj achieving the desired result of 
adjuHtiiHUit foi w( nr Nnt< hos arc millcMl In the threaded 
He(ti((n of the adjustment nut aiul a steel ball, bold In 
place hv a spring snaris Into laeh slot as the nut Is 
turned As liiei’e are sl\ of lliese slots the ball will 
snap into phx‘( six tiiixs In one full revolution The 
* fc*cl of this o|ierutlon renders It ridiculously simple 
for auvone to adjust tlxse hrakis Otmlrury to usual 
priutl(u, (la pull pkIn an never touched exceiit when 
iisseiuhllng the tinvke id the factory or when a new 
lliiin), N Ik Ink InHtalhHl In the servhe station Tlicn 
the txpandint, wedge Is hacked oil the way olT and 
the nsls ndjiisttd to meet the new condition, ufler 
whldi the onl> adjustment 
netiHsarv Is that above de- 
Hcrlb* d 

UIrkenhacker euglnefPH In 
sNt that the life of hrak(* lln 
int,s Is Increnwsl iiumv fold 
w hen tlx braking H«-rvl(‘e Is 
(IlstPlImted over four that the 
(iir will run fuliv l(nllm(snH 
nmn> nillpH between acljust 
nxnts that tires wear longer 
that St ra In on brakes and 
every other latrt of tlie enr Is 
less iHxause of the dlstrlbu 
tion of these stresses over two 
a\les Instead of one and over 
four springs and four wheels 
Instead of two Wlille to the 
Invimin It would appear that 
these cmginoers Insist that 
viistlv greater results ore nddtved than would appear 
on the surfiiee, their ((intentions nre reasonable be^uae 



Side sectional view of new V-type eight, showing new oonpenMted crankshaft, 
single camshaft with 16 cama and other new features 


Of course, four whed brakes 
would bo of little use If they 
did not operate Just as well 
when turning, for In emergen 
(lee the quick thinking driver 
uscM Ills ste< ling w heel ns well 
IIH Ills brnkes to avoid collision 
Obvious)} both must work 
perfectly and above all, (he 
brakes must not Interfere with 
the steering As an extra pre- 
( nitloii ugulnst the isisslhllltv 
t(f locking the front wheels 
wlien turning the brakes are 
HO designed that ns the wheels 
assuine the turning angle they 
lUHctlcnlh lot go In driving 
this nduiillv gives the driver 
l>etter control i^f his (nr 
Drakes are all of the inter¬ 
nal expanding tvi>e and, of 
course, (he shoes are in two 
csiua] halves or segments The 
fabric surface of one segment 
will fre(\uentlv wear more 
than that of its twin Ttds 
must l»e constuntly and auto- 
iiiatUallv (‘omiiensuted for In 
the DickenlMickcr cur Is a 
diamond shaited shifting block 
v\hl(li autoiiiatlcaUv acduunio- 
diil(H tts(lf to tlx 411(1(1(11(0 In thkkness of the brake 
lining and exerts pr(^ iselv the smiie piesmin on opisn 



(InuNtially heavy eight throw crankshaft for straight eight 



The balanced crankshaft of a new V-elght, with cranks in two planes instead of 
one This shaft is shown iBsembled in its engine in the next view 


Hite Hld(‘s of the drum Amuher Mttl( iwtlnt hut u vtrv 
liu|s)rtnnt ont tlits aulonxith e(|unll/lng hbM k ns well 
as tlx tain tlsetf Is fiTe-lv 
luhrloahd from the drip oil 
whhh eotm^s down from the 
steering spindle till of whhh 
an enclosed so that onlv one 
oiling iMiiut Is ne(essar\ to 
pnivldc all thes* i>urts with 
(onstant lubrication Hm 


front brake-shafts, on the 
4X1 ter end t^f which W tlx turn 
idstve dOKFlbod are neatly 
tontoaletl In lx»UNlngs integral 
with the front nvh forging 
and from Hie iMilnt wlun It 
havi^s tlie axle to tiu |>olnt 
w here It (titers the whis 1 it Is 
fn(as4M] In a water and dust 
proof iHMit wlddi Is packed 
with grease Ttds Inti gral 
housing also serves to rtin 
force the axle at thi |Miint 
where the extra tonpie Htress 
01 the front brakes e\( rts 
greatest c ITort 

InuHiinich as the drum must 
Ik free, to revolve of course 
theie Is a Hllght dearimci be 
tween the outer edge of the 
brake anchor-disc and the re- 
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of the fact that there In letw pressure per square Inch 
of brnkinic surface, less friction |k^p wiuart ln<h, 
therefore Jess heat generated, and the heat always 
remaining at a niuih lower degree, radiate m niia h faster 
Less adjustment rani,e Is needed wltli this t\|>e of 
brakes, alUmugh In tht KhkenhiKker dt^slgn more 
range la provided 

Tht life of the brakes as well as ihelr etlKlHic> N 
\ery gieatly enhanced hy the fa< t that tht drums are 
accurately mat hlnt*d, whkh dlstrlbutts Hit frb tion 
eveJily o^er the entire surjuct of th< llnlnj^s and drums 
By the method of anchoring and adjtisiing the Hh(H‘s 
are always concentric with tht drums so rimt tht wtar 
is absolutely uniform In fad Hu diher could wear 
his linings waft r tliln and sHIl tluv would ois nitt as 
Hell os when new The averagt hrakt shoe wturs like 
a shoe on ones ftmt—In one or two placts—whtrtas tlu 
Ulckenbocktr slua tannol hut weai e\enl> all artumd 
Another Interesting claim N that while theswetually tin 
same amount of foot prcHsuie ctmuld he ntsessary to 
acrtunpllsh the same n^suU with four wind hnikts as 
with two, e\i»erUn(e pro^es that It retpilres ronsldtr 
ably lesH than half us mmh Also, HuiL while theor 
eticallv again a <nr of gUm wolght should slop within 
half the dlstancx* it reiill> stops In Ush than half If tlu 
drher so desires In a word less tluin half tlu pres 
suiv of the fiMft stoi>s the (ur In tlu sitiiu dtstanci as 
with two wlus 1 brakes whlk the same overtlon stops It 
In Uhh than half the dlsttmte 
\ All engineers who fa\or four whin I hiakes do not 
agree on the details of construdbn and appthatlon an\ 
more than tlu > do on otiu r p<>1nts of autoTiiohlle di sign 
T1»P Buh k tars an pro\ld(sI 
with exti mni (H>nstrKtlng 
bund brakes but most curs 
employ tnU mill expanding 
hands or ram separatei) shm 
luakes In the iMiesiiilHrg 
car which einlHHlies a num 
lur of InKnsHug (iiglncd 
Ing featupes IndudUig an 
exteflent straight tIgid <n 
gtne design the four w liei 1 
brakes are not an inno\ation 
InusmtK h as tluv huM las n 
piovUhHl on stock models for 
soiiu time In this <ar tlu 
Internal brakes an nduatid 
h^ draulh allv this nu thod 
also i)roviding for (siiuiHUsn 
tion or cspiuM/nthtn without 
rai*chiinIoal linkage A mas 
ter (yllndir Is nuaintid on 

the trunsinisslon (use, the brake iwdal being attadud 
to a piston rod whlcii fon»s oil out of Hu <\llnd4r 
through pipes running to hrakc-oiKiatlng ijllnders at 
the wlu'els. A resirxolr mounted udjmuii lo Hu hrikc 
c>Under Insures that It will alwii\s lx nili d with Ihiuld 


Several other makers ha\f 
iinnounceil h> draulicall> u|>' 
era ted brakes for the coming 
season but most brakes are 
(qienited h> the usual me 
clmnUal linkage 

Om of the most ImproMd 
and dlHllnd mechankal R i 
tun*s of tht \tur Is tlu 
mnltipleslim self adjusting 
clutdi rcitntU anntiiimtd b\ 
the < ole 1 or S4mie time ( oh 
tnglntsrs ha\< concent rati d 
their elTorls on Hie divdop 
nunt of a clutth that wouhl 
gi\t‘ oast' In the shifting of 
gtaiH as well as slhms 
width is timsitltrid onr of 
the outstanding attrlhutis of 
a tiller motor car I»|st 
cluttlus luiM 1ms n usisl in 
iiiolor tar |H>wt i plant for 
jtnrs and tssiiiHilh llu\ 
lia\t ntU changed In Hu ir 
csmsl rut t lt>n oi ots t at Ing t 111 
cieno slnts their ImtpHon 
Tht nt w tlidtli Is an tliMnplari iiiiilHph and 

nut a Singh plate t\)M \m«>ng tlu fialuns iliai muki 
It Ntantl Old nushMnltall\ Is llisi ilu i liininal ion of 
au> ltntlent\ to clattd giah tir distort lids is doiu 
hy the ust td stMslal sits 1 htot k ami siMtiil niillmu 
prt>cess in making tin platt h And In nihhHon t»i Hils 





A MW leU-AdiuBtlng multiple-iUM clutch uainK pUteu 
with W0T«n corded fabric 


lift Rirkcnbopl I r (tutPi and nrrht rntlillur 

Three views of the front-wheel members of two mechanically operated four wheel braking systems 

II ststind ptilnl of Is tlu nmsiiudion o) Hu 

f dale frktitui plaits TnsUad t»f huildin a|x»n a pliiH 
of NtilitI Lalak ttau|Ho.iHon t>r ihtling Hit 1 da It on lt» 

Hu fatt tif Hu sUit ])1 dt II ttathtl fala a lias Us n 
wtntn lidt) tin ididi list It fids s)Mtld (ombinillon 
fal)»ii and sIm I plait In < nisc t>f lIs inltgjd iMnNiiiit 
lion alis<'lul( I\ itsUts ilu <h H rhinu ing fmtts I lint 
liiM In Hu pji^'l puMiitid till Idglu si t Ilii it Ui ^ in 
( liilt li optiiHon Ibis IK w t taisti la 1 Ion w ill t llmln lU 
Hu t naiblt s of f da h ilppt dolt tin pliiti iliimub sti dn 
or tlu solid fdalt pi ilt s lirokt n undt i Mu slrdii ami 
puli oi tlu pi lit s riu It nturt. that mdts tlu t iiitt b 
M ir ntljuvilng itaiu s fioia Hu six toil vpi Ings Hi il kts p 
Hu plaU sinuk logtilui at all linit s Vs Hu fabrlt 
weiiis iml spait Is <ii iitd helwtoii Hn plilts flust. 
spilngs taki up Hu pla\ ktsping Hu fnlalt ]aisstd 
HgliiU iiguliisi tlu sitil|iitis w hit II ft ntui ( M I 

SIS ms tti Im sharts) lu aliiio'^t all spi Ing t taitiolb <1 frit 
tion < lutt III s 

On Hu mw < Immllt i < ns ont llnds a gi ir si ( ton 
si I m Hon of Hm t onsi ml nu sh |\pc Hi it Kit minlst 11 l 
of tlu gtar \Ht\ foiituih ii>t tl on Hu I’tiKsldn < ns i 
New 1 ngland jutuhut Hml onl> pitmttis in tlu ImluslM 
will retail Tlu pilntlplt is a pratibal nnt and of 
< tiurst Is u gnat tmpi o \i nu nt o\* r Hu i arlb i form of 
sliding kf\ tngagiimnl I he nt w .saisl nu ihai Is 

( hsirh onllintd In Hu iKi'aupun>Ing illusii itlons Tin 
big athantagt N that s|hmI duingts tan U imuk In 
either dins Hon and w II h 4 iiiml fat lliU am) dam simd 
of enr and tnglm anti Hu nufluHl of tijM ration W mu ti 
that Hu motorist does ina lia\4 to harn hi ninnipnlali 
l(“-the I<\<r shift Is the s mu ns wJlh in> sliding g' n 
stt oiieratlng tm the pblnt Iph 

The lllust ndloD shttw s Hu i handh i transmission i id 
uwnv to rtvial tlu shifls anil giars Nutt tlu sollilll\ 
t)f Hie lu\mit and tlu stardInesH of Hu gtars Notn 
also that In gtmral It follows tlu huoid of tbo ttrdi 
nar\ transadsslon In tlu old fnsldoiittl gtariet gtar^ 
were cliang^d b\ slldlik the gem wheels along Hu 
driven shaft which was sioited S4> that tlu gtars must 
alwaxs rexolve with tlu simft In the nt w tnnsmlssion 
the Mhaft Is fre< ft* ie\td\e wllhln tlu gtars width 
however, da not slide hack and forth Thc^ nmaln lu 


NoU lubiiliir ft->tit (ixl li% louiliL lirtU’-liiiL c nmcltiii urnikU i_ncIjKur uf I rukes doubl 
BUUpill for utrcrintf nmi lU At Ilu lift n sli wn tlu nmHT i i f r oiciiil) ii uf ih© 

bi'akis* m on traiiKmi*! lun i ant with hmki luiuiil iinr\ ili m iint« <1 < iUkHi 

Typical hydraulic front wheel brake showing wheel instnllation mul reservoir 


lilt s)i w d II Hull I o? 11 spoil dm g< 11 s Jii^i ii'* Hu t on 
si iinl lilt ■v)I 11 of 1 h( 'sliding gt a r 1 1 iinsiidssbtli al w a \ s 

itniiimd in nu‘^h tainin^ tlu t < iinti i sli dt Tlu slid 
lu,s ktvs an \lslbU l*i Hu it fl of Ilu giais ami ilu 
I oi ks Hill slldt I lull 1 \\ Ih n It is dt sii t tl to t ngagt an^ 

piiiitiilir gi 11 III! ><.liinlng b \t I Is d To Hit 

di sin d pf>sj| I I Ids < aiisis, 
t tu lu i\ \ k< \ s sliow n In llu 
silt 1 11m \ li w s a I Hit 1 IhIiI t o 
slldt in Ilu tIt < [1 gioti\ts In 
tlu slia n \N lun all gi ars an 
In m nil il tlu lu m \ lugs tm 
I lu 1 mis uf I III k* \ s lit w lioll V 
w f I Inn I III Iw 111 lag rings 
uiM>n w lili b Hu gt ai i tins 
w lu n sliding fw o of Hu st 

I in,.s siippm I tub gMii 

W lu n (lu kH\ s iri sldfh d 
tlu \ mo\t t It ai of tlu St 
rings ami w lun < It ai ns K 
t la lu M\ \ Ings ont into I hr 
dt t p non lu s ( nt in tin Intt r 
n d tilt nmrt n m t of the 
gi HI s I lu k( \ s an Im mid 
( » 1 o( k filth Into pla< t bt*- 
1 last t iu It I ion of t III ,^1 ai s 
Ilu nisi h< s lunis tin kt \s 
into (lull pi opn pisii II n Non Hud Hu gi n Is Iih kt <1 

to 1 lu sba 11 sii t II it 11 1 I limit 11 Md \ e In t It hi i dl 111 1 Ion 

I Iiiis t Ilium d IiIh. b II kliisli \\ lu n t lu I m s n i t iigiigt <1 
tlu \ ( innoi MM I larilu t Is In,^ nsiiainttl bv Hu lua\v 
Im II ing lings 

Vn a lu 1 Jnmo a I ion I liat bis hh i i \ i d pi a t ii d apjili 

< dum on tlu Vppu'.nn uiis m i nu < Ininlt d gt ir slnft 

111 whit II ill II md I |H 1 itb n I ( i g‘ ii stdflliv b \( i Is 

t I lull mi 1 1 d t \< I pi till I -vin d 1 ] ri t si I is I imi < Imn^i spis^l 

II M I on 1 1 p ot III! w lu t I w 111) Il t an bt o|h i di d to tlu 

[iMssiiit n| llu llivi I oi Hinitib 1 tu u lint gt ai 
shifting I i I Is liolpd to 111* Il insiiihslnn Iw low Hit 

Hina and is out ol sl^lil 1 la opi i dion is sliiipllt Itv 

list If itu s,i,,ioi liMi isiiin\ttlli Ha tli*slM d iMisition 
ami [uisliiiig tad Hu i fid* li In rln iisii il m dim i sIdHs 
Hu gt iis Ibis s^vUlll pM\l(lis a (I, m Iroin tom- 

p 11 liiu nl Hi MO ts t h, n lit n«* it \ * I s () 1 in 1 1 I fn < o\ tn 
In i sliglii digut wllli tlu tondiii <1 Hu tMtnpiilds 
Du ad\ an I i;„t o( I la | m i I* i 11 ill pt In* Ipb Is 1 h it 

wlillt (la ( II Is 111 In opt I did in oiu sptttl sa\ high 

Itif t V iinplo—It Is jinssilib |(i St I llu silttiHi b\tr to 
lilt nob II Imla iiln^ st-t i ml s|m t d and on llu nt xt 

Ml i\* nu lit *1 llu < hill h p< dal i tu gi iris ndom jj i* ill\ 

shti ti d bv posh |\( lilt ( liaiib a I itu alls w 11 hunt tin 
nudoi is( s I 1 kiiu Ills bunds 11 om tlu sit t ring w las I 

Nl* tlis) Mssbm of mw li aliiM s id iiutioi uirs wnidd 
lu ( on I pit 1 1 w 1 ()u>nl In b t nu id Ion <*( low jiri ssni t o\ i r 
sj/t oi II I Moon Mils as I lu V an « tl It d Plu niosi 
tsscnllil ft ihiii of Hu bdliMin low prissurt Hrt Is 
Hu ( usbionln,^ I iTt (t it givt s 1 lu nno bint w lu ii tm i oiuli 
To ids It lias luM n bniml b\ iii inv <\i«iiimnts tb d 
w lu n driv ing *n a \t m nnigli iii;-.hw i\ with main 
t lull k Imb-v rlu t II is gi\«n a klml of lolling t ITt * I 
Instt id *if J*»lts llaiL an nmomfirtabb to iiasstiigiis 
and Inlnilons to tlu t ir (H (onisi Hu ups and downs 
tif tlu loid alt still tluit and tlu <ar g*it s ti|i and 
down with Hu Ml lad tvtrvHiing Is (iisldontd so ih d 
thirt an no sbiip shocks ind tolls and oim ilm»s mtt 
ha\t to widt h tlu rn ul or put Ids liod\ In a ti list t on 
dlHonlogtl o\ir Hu MUighitlatts nor bt worried alHUd 
Im Ing Nissrd nti from Ha staf 1 urliu ruiort fht tlrher 
dot s not lunt to pit k Old dl Hit* giMuI plant h In a 
((. oitfntuf fi 0)1 juttjf b6) 
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The Economic Position of Motor Transport 

Motor-Vehicle Economy and Mobility as Realized in the Track and the Bus 


Illl III N no (Hnnonik pmbloiii (tf Knalor 
hanh lii)jH)r(tiiKt today than ttic untf\tug 
of all iiK ins of trnnK[HirLulhm Into one 
sMiipatlicth The urgent ntKt^sHitv 

of ino\lng iKNi|ih and iniiti rials with the 
ntiiioMt t NIK diem v and is omaiij 1» is direct 
and olAlons Ixailng uihiu thi jirogieKs ol lla louniry 
(Inam lalh indiisti talU and < oinnii n i tlly and tia 
fore ution tin <oat of Ihln^ gLiniulii signllh^int 
pMsiJitday dt vt lop'x* tits In LiiUHporiatlon an finding 
uninlHtakalily towards iMittr iiHirdlnallon and (siopir 
atloti latwisn tlic four main imits sp nn ro ids cUstrlc 
railway uhlps and motor xthichs (Jul of lla tsmfu 
Hlon and fihtlou of tin pisi an o^dl^l^ k\sUiu N lioing 
grudnallv ( stahllsia d to tin i Itmlnal ton of wasti ful 
methcKlH and dLSinalht lonipitillon It N ho|KMl that 
In tliL mar fiilart wi will s4h a Ui w iiu in (his th Id 

Ihe outstanding factor in tin linking of rull\^a^s 
hlghwayN and waterways is, of course tin rapidly 
expanding use of motor \clihhs Rail and watu car 
rlers are of anchni origin the amazing growtli of tin 
motor lndustt\ has talcn plac t in llllh tnon thin a 
Hcorc of scarK and onl\ wiililn tin last fi w vtars lm\e 
IruikH and hnnes takin Hair iH_rmamnl platt as fssin 
ilal transportation units \it in th it short spact of 
lime a great hgion of tnaks lias hun sud fortli on its 
mission of (airylng tin products of tic Id and fon st and 
miia to raltway platfoiniM and docks and factories and 
eventuallv to stores and hona s an Imiuc ns( tUs t of 
Iniscsc and tuvlcalis has gi\tn Its contrihullon to tin 
tusk of rnening mlltions of 
jH rsons within < Itlcs and Ik 
twesn c?ommimi(h s suppJe- 
imntlng and exUndlng the 
KtT\lc c Of rail and Inland 
water lines J la (ootMra 
tlon of I allw ay c ompiinles 
Inis I c snltc d In t he di m Io|>- 
iiunf of u spcHtul fonu of 
motor \i hh Ic ad ipt* il to use. 
tin milloaci iIghL of way 

Tin niimht r cpf motor yc*- 
lilcicH of all kinds in the 
country has now icaclad 
IJ If) 114 whlh prcMinc Hon 
hist year n ached ^trtDOOd 
an advunci of JJ |k r cent 
over the prt\lous ytiir Tin 
Huburhaii us* nf curs and 
motor tnuks is an iMimpU 
Around our hig etih ^ arc 
areas of laud uscsl h\ hona 
scs.kc.is \\ iLlaaa moloi Mhiclcsoiih land within walk 
ing distance of a rallioad station has Iks n naiilh 
a\alhtb1c A\Ilh tin motoj vehicle « aeb stutlon lMH<aaes 
a center for home dc-Mloiuncnl for a i idius of several 
miles lK*ng Ishind a part of (he nun In llie New 
\ork MelnuKditaii Olstiltt Illustrate ihH ]M»lnt In 
1017 then were 11 SUd me»tor e ir--, la nalearhan < ountIc*s 
of this Island and tla re we n TO T'kt ikki laisse nge r fari*s 
tfU The lallreaiels serving the ItiiUorv In lOJV; tia re 
were 41 Odd cars and Ha railmad pissenger total had 
gletwn tep 7‘Kg>d(MH) In 111* same peileiel Iiiotot tllleks 
imnased fiom J ISJ to ld(M)d and Ha fn Iglit earrhel 
hy Hie rillretaels udvanLcsl fioia '■*J7tddd p* ddJMXK) 
leens there lm\e hen n s*.\crai tliouvami new dwellings 
per ve ir cein^Ini tcel In IhiH teghm IDJJ ^e I i new 
mark with _ I ITt 

1 he 1 all line s are not le a\ lag it (o private ineilv Idnals 
to (IIm o\( I I la ad\ lilt age s that m iv Ik ohiahu d 
tIiroUr,ll develiplnu ten Itiov Inttnshelv l)\ use of tin 
III I tea VC hie le 1 * rt v I ilhoueN lie us|n^ tl iiigc (1 w heel 
iiiotoi huse w e»n Unit -lioj t 11ms The Vine rh »n slirprt 
I Ita K lilioad Vs'^oi 1 1 1 letii (Inds IImt m in\ line s oik rate 

the.s( laise - lit I cost of iiora Id lo _►“> isnts a inite 

Ine haling til elmi^e'' as ((aiiimiid with the < o«l of tp'7 
cents to '^1 dd to tin lull line iii tin ojierallon of steam 
(rains A\ la re onl\ i one ei twoeti I rain N uessUd on 
Hie s1k*i I lint malt tin saving m (he use of the gasoline 
cai Is etbvious 

T he inotoi Imhisti v now Is In Hn ]e gisl pivt ]m i lod 
(d its de \< loiatunl u thmil t)f 1 iw s and piopnse^l me as 
111 os I e lilting to Hic 11 uut 1 1 ion ol Hit st niodt t n t an it rs 
if the highwav li ts f litiwitl In Ha w ike of Hie Ir 
wider iiHllratlon and If^-lshiilve liopi« rs in every slate 
Itave Ihsii iaminetl wlHi llausands (d hills \\iHiont 
e|in sHon (hire has U*u somi wKt liglslntion eiiaetisl 
with Ha V ic w of pioiiiollng and e la on racing (liK n< vve st 
of ^Inni Imliist 1 Ic s It Is t|| t w ise e e rl tin Hitt the re 


iia\c been passtsl many layvn doHtruetivelv reshletlve 
While we aie long past iliodavs when i man carrying 
a red (lag y\alked ahead of rlio motetr vchlclt to yyurn 
other use TH e»f the hlghw ly of Um approacll« pr those 
more loesnily In width lovea farmers got together In 
tla It graiir^es to wain dt iiieirdiers against huvtDg any 
laislmss (h allngs yylaile ye r with owners op operators of 
Ha laodern Iu«ge maat of the road tho horNoh'KN 
laiggv the 10 still c \lstH In lia minds of manv ndseon 
etpHon of the trim lmi>*utancL of moior vohlelos and 
of tla attitude e»C (ho anlomotlve' Industry towards 
h gislation antHtIn,.s Its inten'sts Then Is uiuoli coin 
luent for iNample (o Ha olTes t tliat pasNongi r cars, 
trucks and laisc s arc not leayln,^ fimir rightful share of 
luxation that piihlh tdp,hwavH arc being dostroyed bv 
llioir use and that unfair comiMtitlon has iKsm hcT lip 
against steam ancl c^hctilr niaelH that tlds Is not 
gojiorully true Is pretveii hy figure a puhtlshcsl that Hltoyy 
in some sfiics that tla mototlng taxen are Lyyleo the 
amount MiMiit on Intel hallding and repair 

It Is not generally umie rsteiod tlmt iiio hurdon of 
aNstNHnunI plaeod agtdnsi ihe' liiduatrv In many slater 
lias lies n e>ul cvf all proiKcrtlon to its uldllty to pay 
(hat Ha nmte»r \e lile te lias iHtn the most poweifu) 
liiilmneo towards (lie building of better roads so nnoos- 
strv for econtunie ad\am e ine*nt ami that trmks and 
laiM^ aie In aeluilltv <^)o|k rating and not ioni))eHng 
units In Ha t ransporl ati<>ti KVNtem Tlie piihlic Is v\ill 
ing to pjiv foi scivlee and If motor buses do ttu^ yyork 
latter epileker and c hoapor than other iiieliiods It yvlH 


ne-eessuillv Ih a i iM ol I be scHvival of the* llttest 

Nta is it widelv imdeiNhMcd Hid f ii freaii op|pt>sing 
iiiteltkeiiL icgnlalion cml taxation Hit lutonioltve 
Indusirv lias e einsl‘,tentIv advocated re^aseaiablt reguia 
Hons tind (be imposition of tuxes •sulllelent to cover the 
I mire laidge t of State llighwav Ihpaitmenis for Ha 
malnleuame of In jaove <1 Idghw a\s PIm United States 
Ibire an of Ihiblie Uo ids is)Kcrts (hat tlie total of motor 
veiilelc Mixes Ten 1*)JJ w is fMM J0*l In siam states 

(he ariauint of sue h fixes far cxecxdcd tla lilgliwiiy 
mainicnumc Imdge t In (Ids retnni < thm it Is Intc re^sl 
Ing to note that om t>f tla hugest tiiuk mantifae t uring 
ettmpanies whlelj lias ]iald out a total of more thin 

SIJIKMMHKI hi divide mis over \ rltal of years lias 

I Iso p del In cNiess of this sum f«>r Side tend I< e d 
e la) luxe s 

One e»f the stilgjn^ a->|M<ts of na»t«n vebli Ic h gisla 
(ion is Ha wide yarl dmn in the ll((*nslng levs of tho 
V Ilitais slide-s in (he Im'-Is f<»t (King fear's anel 111 lllow 
cUmints vvhifli ire closely related to the cost of high 
wav eonslracHon and mdnte nines namely wedgld and 
spn d cjf nador I rue ks While exact unifonoltv ofrtgii 
Itdlons and r» stile Hons at ly not Im laisslhk tns mise of 
dlfTe ling local conditions It Is ee rtaln tli it munufia 
taxis and ojki dors etf iitiokH and busies ns well aa 
hlgiiwiiv eiiginciis miis| Ivglyen Ncmte fairly Hltind trej 
<<m1o ace-optalde to (he siidev as n yylade uiwin yyhleh 
tho problnms is to yyiUht apoenl imd tiro tmp.Rt may 
Iv worked out 

It Is being reHxignl/cd that It U folly to bar the 
so called Imivy duty tnu k from tin hlghvvavN as liaw 
Usn tla mdonvor In sonio stnte^'* kucIi priKxalurc 
wonkl lestdt In Hie use of Iwev tmoks ln»tf*ad of one* 
with eonHespicrd greater damage to the ronrtwjivs as 
well tis higher epjK rating costa In the matte i of gross 
welglit there siauild Iv a limit of ooiirso tlie Motor 
\(.hhlo (^^pnfirtnec ( oinniltttH Iiuk siibiidltoel IIk pro¬ 


posal for 14 tons groKH and upeui thlx buHia highways 
of the future art Ilktlv to bo luillt It ahould bo ressig 
nlzod lumover thui It Ih Hu unit weight i>cr ine li width 
of tire supporting tlie load and lu contact with the 
reaidwuy tlmt counts Very heavy loads may bt curried 
vylthout injuring the surface If the wheels are of suffl 
dent width 

Tlie (iiief point to bo conslderiHl In connection wltli 
the hlgliwuvH Ih tlmt they should be built to carry the 
neeesHury tnitlic rather than mo iM>orIy or cheaply esm 
Htructed UH |o utt ns a imr to economical hauling The 
pulillc mind should be* educated to consider the value of 
gcKtd roads from the sUind|>olni of actual decrease. In 
the cost of comiiiodhlcv tlirough decrenHe In tla ex 
IKJise of transiMirtutlon If II is gcMai husineMM to build 
a railroad rail lied so that It Is ndeeiuate for any 
demand that may be made uiKm It tlien paved high 
yyuys should Iv Imllt to meet the same c-onditbtns The 
value of jiiivcd liigtiwiiys lies In their destruction 
Hirou^h use ami not in their prescryutlon ihreaigli 
unoe onomie ally re^strlttlng that use The only pe»M.slhle 
use to whUh paved lilghvvays CMin Iv put wiitreby value 
res lived t m be rtallzcsl must lie esimmerclal use Puliv 
kal e_(insldt rat Ions must give way to ettichmt road con 
striutlon I he public must recvlve what it pays fetr 

llm‘s should no ieinger Iv drawn In transtMirtu 
tlon nmlUrs and legislature's should act to maki uni 
Jorm highway luUsand regulations, together vylth layys 
IS to Ilconse>s and fees In so fur as (Misslhle for the 
jairpose of encxmraglng transiwrtatlon and therefetre 
for the piiriMtst ot elex rejis 
Ing costs to tlie consumer 
In fac t iimnv people w ho 
hnyc' ghon the subject con 
stiie:^ratlon sexm to iMiJcye 
that I edera! ratlie r 11ian 
state, contred Is what will 
Im nec e shu ry f eiinine rcl a I 
motor yehUies are here to 
Mta\—they huye hex oiia and 
will retmiln ahseilutely nesoK 
«ary jairts eif a unified and 
ellielent transportation svh- 
tem- ami Hie expansion eif 
the faelUtles afloreied by 
tbclr uses simuld Iv encour 
iige*d by reasonable leglsla 
tlem, rather than retarded bv 
111 ulvlsed prohibitions It 
is a sliortsigliud iMdley tlmt 
has prevailed Since the fic 
ginning f>f history to attempt 
M* lladt and rc'stric t progress li\ legislation and to 
JueUe wiml would he pn^H r in tla fuluie hy the limited 
ouiliHik ohtahud fxun a c onsicU rathm of Hie pint 

Old fe^gy kill 1ms always Imcu a stumhllng bloe.k to 
progre hs, and if moteir trniispeirtuHem Is to Iv circum 
scrilvd bv hasty and ill ndvlstd legishitlon the Ineliis- 
trial gTowHi cjI this rountrv will Ice proportlonutilv 
Klunlcd I pon this be_IU f not only tliL mnnufac tiirors 
cjf mote>r y chicles in igieed hat »Ise» an im rcnslng 
numlM r of rail and water line oisrators who are clem 
onstratlng hy the pure.hase_ and atlltzaHem of (rucks 
and 1 mis 4 h the yalm of these mobile units as adjuncts 
of their own scrvle e^ More than RX) electric railways 
In 2^ sluteH newv oivrnlc more than IfHih buses ami 
feeders and extc'nslon units Hu> um c*f triRks bv mil 
roads for less Hmn-c arlcaid lot Imullng and terndnal 
sc'rvkc is grifwiiig cxmstanllv imi gasollnc^cngliied rail 
curs closely akin to motor trucks, have been the saUa 
tlon of many ccunpanks operating short lines yvhlth 
were unproiitahie yvltli steam <»r electric trains but 
which now show a pndU with tho more ofHclent roll 
cars Tn cytrv state tho puhllr, nn the buyer of the 
csaiimiHlItv of transiHirtatlon as well as the real owner 
of its proivrties, should be seeking tho enactment of 
wise legislation to improve its trade arteries ancl car 
rlers and to safeguard Its tremendous* Investment 
in them 

Fourteen million iMissengcrs were carried In motor 
buHca o^K rating In the State of California during 102T 
This ngurc staggering In itself* Is but an indientlon of 
the tremcndotis strides made In bus tmnsportuHon diir 
Ing the Inst few years bringing the passenger carrying 
bu8 Into full partnership with the nations leading 
transjvortnllon farlllrloft. Follow Ing closely In the foed 
steps of Onllfomla bust's operating In Ohio last veor 
carried neailv 12 00(U>00 passengers while bus line# 
operating In Minnesota rciM>rt 10000000 ivople carried 



The service rail car* an eight wheel type thui follows steam railroad practice in car and truck construc¬ 
tion and motor vehicle precedent in power plant* transmission and change speed gearing 
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Ivpical bus specially adapted for non slop inter city runs or for siRht seemj? 

and touring 


over a like perUnl Hecords of bus trausportutlon In 
other stutes would reveal fljrurts of etjuul mniniltudc 
The year 1024 undoubtedly show u bij, increase in 
the number ot pussem^ers carried 
An imiwrtont trend of bus de\eIopnicnt, and i fairly 
recent one, Is Indicated by tin (K-Ub ou uhbb eleitrlc 
rail lines are purchaNlnf? and oi>orutlnk laiUorbus 4i|uiie 
nient A record alonf; this lint N to have 

been ostubllshMl by tin Pacific TfUs rrk and Ank^b 
rnihuivs In purchasing 81 buses In a slnkh order 
Fleets equally larae art oiierated b^ ludcixiidHiu bus 
(omponlea Indicative of the platt flu motor bus Is 
(urvlnit for Itnelf one nianufacumr reports Dint foui 
electric traction conipanlGH a lorn oim rau i lost to JOO 
of Its buses In conjumtlon with stnsi uir strvlci 
while all tobi more than 4'VH) of Us vt hltb s arc run 
ninfr on schedules nieasuied and tliiu^l bv piildb <sni 
venlence In every state In tin Union 
The motor bus, bediuse of Us extreim flexibIlUv Is 
not Ituilted In Uh oik radon but Is (ujuibb of tflkiciitlv 
servlnif the publU v\bere\(r then Is nf^ed of pass< nker 
tranHtmrtatlon lUiHes an now 1 h luk o[h rut* >1 w lib 
much HucteHs In <It\ wrvln as traction line fes d< r« 
on In(tr-clty lines for cb luvf tcnirs for schools and 
luHtltudons and fetr parks and sikhts«-cink I bey Imve 
lK*cnme wltliln a few vearH a \tr\ cbllniu of 1bi 

(oiintrv'rt transiKU (atlon system 

In lh( fcan vutrs icnscdluK the war the i lUo of 
^criDKe In paKsc nk* tn can led on motor base k In I<ondou 
waN 1^1 1>erccnt, as <*rimpaiod with a ratio of Imuase 
on the tramwa\H (trolbv ciiis) of onlv IS 7 jh r cent 
Jhere are ovir 4000 buses opetated In (In ate r I/ondon 
evtrv dm handllnk an avc ra,.,( of over JOtKtfMK) pas 
scii^iers Idite Hkures on lais oiteiadon in HaiK an not 
obtainable but tlioHe of 1011 show that ill that vinr 
thin were lu dallv uw UHJ basis I he Im least la 
IMiHsenjjtrs cirrbd on motor busts from 1011 to 1013 
was 81 4 iK*r <*tn1 while tin Inert um on 
viibw av and trolley lint s torn bines I was 
onlv 10 ^ )H r <s nl In the saim peibal 
Ui^*enL tlKures on motor bus o|m ration 
In New ^ orK TUv preivi even more (sm 
e luslve Iv the Ine re asliik iMipuIaiUv of Ihi 
motor bus as a passe nk** transpeertafion 
midUim In 1010 iiusMiiMrs laiibd bv 
busi*s In New ^ork < ilv nambtnd ti“»0{ 

17"i In 1031 then we'n '*.1,001 30r> bus 
jKiKsenkerK t.r an Increase In 11 venrs of 
710 11 i>er tent Jrom 1010 to lois tin 
Iminusi in the nimilier of passmkus tur 
rletl liv the Kurfaee Hiu h In Nt w ork 
ei]ualle.d 8J ih r cent as compared with 
llie 144 iM r uni for the motor busts ovtr 
tills (ikbtviai |H>ilod With tin above 
HkureH UK a liasls for HiHsulatlon It dm h 
not rupilH an ovceptb.nal vision le. pH 
dbt the future of the motor bus lust as 
the motor truck HuectssfuIIv pn.vul Us e<‘*nom\ and 
deiundabilltv ns an lndti>cndent frelklit e iirbi st. Is 
tin motor has fast iHsomlnk a ^it^l fattor In pas'senk* r 
tninsiK.rtadon It Ih not onlv strvlnk as an urijnmt to 
(Itv and Inteiurban lines but Ih aKslKtink iu (In devel 
or.ment of ate as Hiirroundhn; the laike r e i ntt rs of jxipu 
I idon her* loftire inace csslble to the home seeke r 
When the demand for motoi busts bunna treat 
enough maniifne tun rs who had HiipplbNl their rt kul ir 
motor tnnk thaHsls for this work bnrmti that the ordi 
nnrv clmssls, st> wtll adaptetl for tomuurcial use when 
tHiulppid with a van or dumplnk Ixalv was no! an Ideal 
pusKonk^ r vthiek when flttt d with a bus bodv In the 
hiKt jdace tin tnuk sp(*eds wtn too letw and the 
(hasHis frames and sprlUks bniUtiif tin hits IhMu to<» 
far from the kround Naturallv is tin demand Ihciuih 
kriater and metre buses we re pal Into (u>*^rallon the 


fmtorv engineers worklnk in 
cooj>eratlon with tin servbc 
men seion had ceanplhsl ami 

digested tlie exiK'rleiue of (he 
varleius usns and npes lal 
e luiHtils desknih were e\o]\td 
that wen espeslallv adaptesl 
to wlndesale pasM like r (runs 
ixtitatlon n> dn.piiink the 
front a\les and unde isllnklOk 
tin fiont and nar sprliiks 
and in some Instancies bv bji\ 

Ink the frime side memiHis 
dropirtsl botwisn lhi siahik** 
liUNis were evolxid that wen 
e as\ of a* cess and that can led tlielr loaels h \ cmaiuli 
so lilt low esnte r of kravUv js rmitte d hlklie r spu^tl with 
safi tv and eomfort to the passcnk< rs In the oidlnarv 
motor iruck ihaHslK ix.wei ].lant n liabillt\ was of 
paramount lm[.ortanee l.ul If the ilikim >lhia(tfl at 
I e 1 tain sfKs ds or If U w as somew hat nols> in opt i at Ion 
these (onditions diel not s< rle.ush milil lie a^ iiiisi its 
ust for haiillnk a me.\Ink Min e.r eoal w uon beuU 
A\ he n llie bits Ixtdv was ttiotinled hf.we u t the sihia 
Hem was an inilrelv dlftitonl eiin Xllnatlem and mdse 
were eliliimentat te. the p iss, nue rs tomfort anel (liire*- 
feae <4. je e t hambK I lu moehtn bus e bassis must me ea 
porulc fe nuns of the ]tisstnk‘i ‘ ar is well is the 
truck It must Imve more lelineiiunl of those del ills 
iimklnk fea sihcmIv and rointo? table transpi rt it ion and 
at the same time It iiiiisi bnve that rukM due s> ed e oil 
stiuetiou to cuiv its )oids sifeh that N ass<Kiiteel 
with motoi (ruck e has^N design 

1 Ills lias usulte d lu the de vi lopmint ol spt 1 1 d sipi uik 
sUsiHnsp.ns anel the emi.IeiMiienl of ki mr pm uiii ttle 
tins b. se ( tin mavlmiim ridhik eomtoii I us bodies 
an some times caii led b\ spedal lesillinl supports 


iltiiei In the loimed iiibbei pads ot me t il spi ink me m 
U 1 s attae besi to Hu eliissisfrum One of Hu milked 
ImpioNe aunts of Hu p isl \imi has I.es n the use e.f 
1 uIiIh I sbeK k abseu be rs eu insulators at the spi iii,„ e mis 
to ujiliee t lu Usual li[iik« d sUel slmckli with Its spijuk 
e\(s l)ion/ie buKldn^s liiide^ned end kreamd sl.ae kle 
jans sljiekJe la.ils nuts imlkieaM < ups 1 hi niinral 
abililv (d Hu i iiWm i Insiilalois to adjust the mse Ives 
under jinssurc to (eenstantU vuMlrik ro id eoadlihms 
n lie MS, Hu spiliiks 'd at) undue twisting sir nils so 
pMvaUnt when Hu noiivieJeliiiL, shackles o| natal m 
e mploM el Wluit thes4 nibl.e i shoe k insul itoi s jn 
IIsimI It mlkiif he sild ttmt Ha < liassls frime im iMdlng 
iHewer plant and Hansinlsslin nice hanlsiii floiis upon 
e ikht insulators of ]|m leslllenr luNiei wliieb ui in 
e tTe*ct as thoukh Hu spting ends were supiHited In i 
Hcnsltlve tboiuli slrollw moldi d 1tII\ It Is slilid that 
a lite of KMMMld mile Is not 
tl all mu oiiinion in t lie e ase 
I I Hie I III be r sIuk k Insul iloi s 
md Hull when depnelillon 
se Is In !mt I fe w hoin s are 
ne e (It d te. make a e h in;,i or 
> I mo\ al ot the w oi ii parts 
I la SI rublK r Insiilntois at 
to reiliut vlluatlon and are 
itesl to le suit In Im le ise d 
Hi« iiiIhiiM 

1 us liod\ e oust MU H m li is 
linproM d Just IS Ha ilisluiiof 
Hu ( hassls Inis 1 oi tun lit I\ 
the eukinesrs e h ir,^t el with 
Ims de sign had ample pi e \ urns 
pniitlee to eliiiw em ind in 
Ims iKteliiH olU Ibids till Ih s| 
Ii durcH of bolli (lie iiissenger 
airtomobiie and the trolhv or 
I Its irb e ill 1 >r iw iligs of t\ pi 
(III bus iM.die s presented la ri‘- 


wlHi slio\\ iwo iNjHs 1 la St illiii, an ingtiiuiu d Hu 
( it \ I y ]H Is sue Ii t)l it e onsliji ) able s] ae • is pt o\ hU el it 
the leal bv using se its Mimilug fe.n iiid ift so tliit 
gi ab stane hloiis and lual/ontal gtab i ills m iv la use el 
h\ si melt rs I his roiiibin i Hon a rraiigt me nt preo ule s 
more standing loom than the Inteilor of Hu stilaiiban 

IV IK width las e enlv < i eiss St ats and w hti li is part It u 
lailv well adipletl foi subuiltin and InicrLitv loiitis 
1 he se tHtdle s halt wmdeov < iirtahis hresv har window 
„iii)ds feel the (Mdloi lolh i disHnathtii signs and 
other fe itnies found in eleetiir eai iHielle s 

Maiiv ruilroael line s have lost ho much e.f Huh 
p isse nge 1 irdlle tip internibin iitpllevs mej hlgliw iv 

V t llie le s Hml Ha it it mainiiig pat i eeiis e aii la e ui i lisl In 
nine 1 1 sii M lit r units i hin Ha t on v c nt lona I Ich omoHve 
mil Iwoeai (lain llaiebpri slant Iliu (p|Iit iaW aie 
biouglit fue lo fue vvilh Ha fact Hiat wlHi rai.ldh 
iiiouMtiug ( list of se 1 vie ( alul dex re asing ntiiiilM rs of 
passe nge 1 s ir Is now iii Hu niijea itv of e ascs no 
longer 1 epustu.ii of sJu.wing i piolli but i iHur of lauv 
niiuli the opitaHn^ loose's e an he tedueed I la v have 
It ( omplisla tl w on tie 1 s in t he w iv ot ( ul i mg e via uses, to 

l)a bone but w il li sti am t ([uipme nt Hu \ 
ire lUveiHaltss wa,^lng a losing battle 
iKsallse Ha e ohi ol oiaiiiHiig even the 
liulile s| two (HI tl dll Is apt lo in gnntii 
than Hu leviiuu Iioiii Hu ft w pmseiigers 
eatrhd (lusoline pro|Kllid tad ears hilVi 
sjiown that (lav e an handle liglil paswen 
gel tiafla h iHslar (orilv and it iiuu li less 
c \ 1 H nsi Hi 111 is iMissihle with sle am 
<(|uipmtnl Kail ears iie < apuhle of pin 
vidlik I II an lomtortuhli s ifi and ni 
seat ibl\ r ipid passe n,.( i si i \ h e ami e an 
he oiKiatedfol ippio\[mate l\ omspmrter 
ol Hu expense of steim ti|Uipmeni 1 tu v 
iflei m eippeatnnltv ed e llmlnatlii). pres 
e nt opi 1 ding losses wiHi a |ioss|l.|||i \ e.f 

le tmillv tuinlng Hu in Into u piofit In addl 
lion to Hair markid abllitv lo eiianitt 
e e oiumiie nllv these lalNcais tn iiistantlv 
popidar IS a strhllv moth rn eoinevams 
di slgm d lot 1 s|K < 11a pm [m se 

Niiigli gasoline piopillesi i li) tais in iddilioii to 
lie Ing I pi u He il iiiswe r foi sue li siladhais an alv. 
Mh il in oiHiailng in mw imdtMloiHil seelioiis that 

miisi aw lit Hu Hiiie w la n 11 allie will w a mint Hu 

iiisl diaiion of he ivier esiulpiiienl I eiaiise H.e eiipiu-- 
ll\ Is lIiiiKisI lee Hu nsimis me Ills of i s|K*elal t\|K of 
pussi 11^1 I iialDe lluv (an Ih hullt liglite t than espil].- 
ment eksjgnu d for luavv lemg dlstanre leeuls 1 IiIh 

tlglitm ss eoiipled with the fait Hael Hu sjk eil eliH m not 
exeiitl 4ei miles [hi Imui iKimits (he use of moderate 
peiwe I - ind mofle I lie ]M.wir minus nioehiate losis 
When I he (l dlle is too he aw tee he < iirust on t.m 
cat d Is fteipiiuHv pnieil al to i un Two i irs mul at 
Hu stme Hint give Hu publi Hu adv ml ip,e of i more 

elti hH\t se lie elali il in Opel iHim e<is| Hllll (hn s not 

e Ne t e d II df Hid ed i single ■'(< on Main 

Where Hie usual 1 1 da is etPiniMtsi d eil se pande pulling 
end tl illmg nods gitid wtiglit eif Hie piillliig unit 

( W llie ll i III t I* s n P use fill IppmpI ) is lie e e ss 1 1 \ tei sen UTt^ 
iiietieil itiel < (PI n sipondin^lv t bust eoiisirmHoii Ik 
esseiiilal in tacit put ni ot eh i Hiat il mn\ wilhstiine] 

I lie hex ks (pf (eaipling In Hit i ill e ir till of file use fnl 

Ip id e ppiil I Ihiite s dl 11 4 t Iv lo I lu 1 1 K H en for lie Hi drjv ing 

end bi iking |h i mitt ln„ i e oi n s|MPnp|liU resUu Hon in 
till lie id weight Ibis ailv ltd i^e iu iilddutu to i teetiil 
ihsitiie ipI ( oupli r impiu t ]p1us Hu p>f Mdl liiitlon 

hill and ipillii Ih iiings ille.v sleek dmailium ind 
piissiil steel Mtlippiis assures lujiwdutv ilnruter 
tstles with Hie eetpnoiiiv ed llp,ht vveiglit lilt riii ear 
Is Jitpt a motepi timk NeveiHuhss in it s i eeiisi riu Ih'n 
an e mplov ( tl itianv pi Im Iple s of e nglms ring md 
mis lialile tl {laits wliieli ire Hu icsull ()f Idgliwav 
1 raiis|Mn t eh V e lopiiie nt 

spue I is not ivmlable toehseiila Hu m mv sliiutund 
fitdnns ol I ail e its but siitllee If to siv that many of 
Ha esemieomnis (s]HeiaIl\ Hu iK.vvtr pi int and trims 
mission an iiieediileMl tiom imil ir (oiniKencnls of inote.r 
trucks I lu engines an slieilhir to Tnick cnklne*K and 



Rodkally different bus from the one pictured above, deKigned for city use where 
frequent passenger stops are made 



At dec fiont u h >x eonUemer nt the rrar n eiiitr rnch In inn: iiilaptex] for reiimn (»ue.cltic type* 

pf me I ( htiniiinr 

Loading two styleK ot unit cnntninerH on a singU truck 
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in till Muck A r tho lunv Ih IikIh's iind stroke 6 
Int hfw of the rejrulHr four cylinder t>|H- A Hlngle- 
pliite elutdi and a main four Kiieetl transinlsHlon of the 
wlectl\< t>pt un used Uetv^wn the engine and tlie 
main trtinHiiilsHlon N an aiixllltri I^^4rs1 tninNinlMSion 
Hiihh servt's (o t haliK^ lla dir*‘(Hon of mtadon of the 
diU( Hhaft M h( n It Is dt^irul to riMfst tin tar lids 
|)ro\i<|pN as miiil> nrs( uh then nn fonvanl 

I (Is avatliihh ti( n rating the < ar In a for\aart1 
(ltn<ilon this aii\lllar\ m\ ers( transnilMHlon N idh 

It Is in the (hnssis mul a\Ie details tiiat tin rail t ars 
din* I most front inolor (rinks 1 tie Mm k V and 
A It mil 1 ars at* sl\ wln^ol d( sl^m 
< liassis Ih in^ support* il 
lru( k siiiillat to tlioM 
1>( a< III ( 
iiioih Is 

and itar Ih In^ siipportid li> 

I" i*,uri s sho\\ that tin (o'.! 
of t Ik a it ini>d( 1 \\ l)h h 

<\llmki (imlin of t'/i huh Uir* i)\ 
stroke and whUh Is Ilkht* i and of 
tapailt\ lhan liu A ( W dwail 

finis |H r car mlh N^lth a oni man (icit 
nlillt tin hiriftr i jir ultli a twoinaa 
( M KtslN nlHlllt th ((tits |K( (Ul mlU 

Pin Hiiialh r (ur nan < urr\ as hl^h as Hh 
Itersons and as tin rat* »mi Ih IIimh to 
four ((iitM p( r mile fH i pasHcnMi and 
evtn niurCt It vslll la sisD that a profit Is 
oisil) rtlarinsl i\iii If tin mir dins not cnrr\ lt« full 

tupailtv on all trips The A ( (ui nla^ ha\( Heating 

arraii^i ments ftir id jk rsipns if no ha^^ake < oiiijttirtmeni 
Is provtdiKl so Its prfdhfihlt o]Hratlt)n Ik onh a (iin^^tlon 
fif pi ojter s( InKliilln^^ hi Insure full [lassi im* i loads 
rin 1 ir^r (ar has a siKsfl of alHUil niih s |m i luaii 
on tin Im(I and n\ 1]I (tliah a d |H^r c<nt kt'adt at tin 
miles |H^r hour The V Tl i ar lias u inaxhniiai of JH 

adU^ jier hour on the le\(l and \slll (Itinh a 4 |h r (‘ent 

ifrad* at M\(n itdhs jk r hour Fin accsUrathui tif the 
nnu> lM)\^( rful ( ur Is t«) mlh s |k r hour In dl sissiiids 
tin smalh r (an attain a speed of inlUs |ki hour In 
one mlnuti s tian Tin dw(lenitlon Is tin Ranie on 
holh mod* Is nr two miles |k r Inair iw i 
s« (ond 

Tile rear axle Is sindlai to an auto(n(s 
MI( a\l( of tin full tloatlnu t^|K ft < on 
slstH of a t UHl Rt(s I biiusluv. wPU foik;^d 
steel »\t< nslons liu loKln^ thi drlvlDk 
ktars and axle shafts I In drlM Ik | pans 
irdtusl In a slnk,le w t of Iiipm hevel jftars 
(Irhlntt without a dlflinnllal through 
spllnotl axU shaftH wliUh In turn are 
sidlntd into tin (omhlmdlon hub cuits and 
dilvinj, plahH <*?! flu oulsUh of Mn 
wheels Thf wins Is an sttn*! (astlniKH 
with Nhrunkon tires Tl^e^ are sermrat(* 
fioiii t la hubs la Ini. ImlU d in place 
Twf» h»nK s< ml (lllplh sprlni^s an iMflled 
fihiHtU to tin ptar a\li Jiisi Inside tlu 
ulus Is whldi support tin frunn Tins* 
hkf III* I* adln^ true k springs are 

ftpiiptxd with luhlHr Mliork InsulatfOs at 
tluIrilpH I In. slio* k Insulator (onsNis of 
i (list shd Ikiv il\(t(d to til* frtnn 
whhli nHthis ilie lip of tin sptlni, Ih 
1 w *s n hhu ks of nihb* r Presmsl st*s 1 
tups an rl\*t**l tfi Ih* sprin*. tips whldi 
(It 111* inner ends of ih* hl<K kn Fin 

*!f*niMtl<fn and short* iiIiil. of tla springs 
flu* to thdr (MhHtlon W thus takin lar* 

<if h\ th* kneadini, a(tlon *tf tlu iiildui 
lids ittndnaKs iiuidi of tin frlmhai and 
th* r* fore tin ms d of luhrt*atloii at lliest 
IHpjnts and fuilInriMor* pnnhhs a < ush 
Ion to alisiprh ill fif (In minor sh*Kks tin*] 

\lliratlons liisuhitinu tin frnnn friPiii tin 
slirlnj^s 

Tin four w las h d leadini, tnn k supports 
the fnuit * n<’ of (lu <ar (hnuiKh two loUk 
Kemldllptl* half springs 1 liese Kprinjfs 
are set Ioni.Itudlnal]\ und statid on a 
htaw (ahtst**! tKuh Imlst* r Phis laaly 
lailster Ik phot*d t** a mstsiisl Hwim, holHler 
whl( h It stunt, undt r f h* h adluk truck fium* b\ 
links and (xtimhd li> fortn sidi iMarlngs foi tin b*id\ 
ladsttr Till tdidlnutunk frame Is made of jiriKsed 
(hrome-nhkd damn* I siis I llk( th* diaKsIs frann (he 
xarloiis (Ittlnirs b* tni, dro[>-fori,inj.s and ste* I cnKtln^rs 
"Vxlts are fixed hein^ mad* of (hrome lanadlum Kted 
rii* wheels whhh an st*M 1 dnpi>fori.lm<s turn on 
Tniieieil ndU r l>earlnks Tin frame Riilt^members arc 
In at treatesf ( hrom* nickel ste* 1 pr*H84d Into Khu|>e All 
holes In (h* fraiin are drill*d (not pundied) and all 
frann meinliers hrnckctK ei( are hot rheted All 
steals i.r!il>-hHnrile8, etc are made In mxxipdance with 


I he la tent reguirementN of the Interstate Commerce 
C^)miidKKl(m 

Ihe air brakes embody a compreswir equipped with 
nn unloader and driven off the four H|>eed trauumlHSloci 
eoimterKhaft, (ximprenHlntf the air In two large-capadtv 
tanks fuHtened to the chasHls frame The air-control 
\al\e Ih operated from the driver a sent and applies the 
brak* Kln»eK on all whc*el8 Hiimiltuneousl> A larire 
Kcr\h‘euhlo alr-ipiM Ih mounted on tin dHHh In front of 
the ojM rat or A hand hnike staff with u standard n*)D- 
sllppltik ruhbtr wheel, foiielher with a ratchet and pawl, 
Ik pro\lded at tho fnmt end of the car Tills staff 
a])pll(K th* hrak* sIumh tin the rear when Ik and is tisetl 


for eni* rRonti purinaus *»r f*>r holding tlie car on a 
grade o\( might 

Unit csintatrHiN usuull> thought *»f hk individual 
iNixes whldi (an bt loadiKl and sealed b> tin Khip|>or 
trHnKporl(d lo tin con'-lgncH on trmk chasKls freight 
tar boat or all thre( without dlsturblnK the cont^TilH 
offer gr^at poKs|hlllth»M In tht (xMirdlntition of nil trans 
iKirtatlon fadlltleh and tin ex|iedl(lng of freight move¬ 
ment 'III* outKiaiidlng InstaniVH of unit (mntalner use 
In this (oimlpv art to !»e found at 1 Imlnnatl Ohio and 
on (In N* w \ork r*ntnil Rutlmad lines 

Tin deimamtahh Ihm 1\ In xarlous forms is In use to a 
llmite*! (hgrte In manv parts of the countn and Is 


pnihahly mon ada[tt)dde for Kencral purposes of motor 
tnnk cartage than tin unit container In other words, 
we (an saj that the unit omtulmr Is (Oinmonlv referred 
to In (onmdion with traittc Interchange between rail 
and road velihles winreas what we usually term a 
deniountahle IhkIv or flat Is more often used simply for 
infer! hange helwtsm motor truck and loading platform 
As a matter of fact to all Intents and purposes a unit 
container Is n d*m*mnlaWe body whMi used with a 
motor truck and a demountable body or flat can easily 
Ih* us*hI In an ordlnnrv Hat-car on rail movement The 
container-car however Is one fitted to accommodate 
a definite size and definite tjpe of container and Is 


not Intended to be used with any other equipment 
The pructlcuUllty of the unit container has already 
been proved by experimentation in both this coimtry 
and In ECurope The unit container known as the 
‘'Lyons ’ t>pe is the best and most up to date type Its 
unladen weight Is only two-fifths that of an oak con 
talner of equal capacity It la conatructed of duralu 
mlnum, a material similar to that used In the German 
ZepiMlinN The New \ork Central type of container 
was designed primarily as a unit that would fit a 
HpcHlal flat-car but of a weight and sIec easily adapt¬ 
able to the oonventUmal motor truck obaaala equipped 
either with or without a body 

Other Opes of unit containers are glass- 
lined tiinks such ns are used on the New 
1 ork C^*ntra) lines, and adaptable for milk 
and other liquids thal cun Ike shipped In 
hulk, w Idle containers for household 
gcHids tobacco produ! ts, confectionery and 
other commodities earning a high tariff 
are In uw in various parts of this country 
and Lurujte In u very limited way (Jne 
of th* gr!Ht*H»t advantages of u fiat or 
demoiintuhle bodv recently develoived Is 
that It can Ive transferred to the truck 
chuHslK eltlu r from the ground or the load 
Ing platform with equal facility bv power 
derived fr(»ni the truck engine, and in add! 
ibm tan bo Imuled on and off an electric 
or Mteam railway flat-car by the same 
method Moreover, In effecting the transfer nn over 
head crsncH are necessary, which means economy In 
(x>Kt of oiH*ratl*»n and siwoe U8e<l nl warehouse and at 
{Coniinutd on pope 68) 

Something New in Automobile Drives 

S OMCTHINti d*'cldedly new and surprising has been 
sprung (»n automotive engineers of Great Britain by 
Mr (r C onKiuntlnescx) who will be recalled as the 
Inventor of the wuvejKtwer method of tronmulsslon 
described In these coluinns Hevorul yearB back Mr 
<'onslantInescx* h latest surprise Is nn automatic variable 
gear or torque (smverter as he terms It, torque being 
Itest described for the non technical reader 
as ‘turning effort" It is probably the 
most revolutionary device yet Introduced 
Into the evolution of tite automobile, since 
It rendeis \umecesHary th© clutch, the 
transmission gears, and the usual rear 
axle drive of which the transmission Is 
easily the most backward feature In tho 
modem car 

Fh! esHcnrial feature of Mr Oonatan 
tlnes (0 8 Invention as shown In Figs I 
and II on the facing page Is a lamdulum 
Introduced between driving shaft and 
driven shuft which peritefually adjusts 
the inglne output to the load, or the 
vtirvlng resistance of the wheels. 

All iHiiduluniH have a ‘natural” rate of 
oscillation und Interference with this wts 
up tlie reaction on which the Invtaitlon 
deiH^nds The free swings be((jme, as It 
were tirrestiHl slde-to-slde Jerks, or unduly 
prolonged thniBts Its actlim Is explained 
In I Igs III und IV The device Ih not 
HO dllh( ult to understand Cximmon sense 
8uggc*HtH tluit the engine would merely 
waste ItH j*ow»>r In a futile wagging of th© 
lH»ndulum instead of which the reaction 
actuullv iiccuniulutCK or stores energy In 
exact proiHirtion to any ln< rensed resist 
ance b> the driven shaft 
rig V shows Mr Gonstantlnesco s first 
design for an automobile engine unit and 
demonstrates how neatly It can be Incor 
poroted Fig VI shows the striking dif 
ference between tlu resulting chassis and 
a normal example of equal capacity with 
which It is compared The big power of 
the latter's engine Is refjulred only at the 
rare Intervals of starting and cltinlilng, 
und Is wasteful at all other perloda 
Contr<*l Is simplified the motorist, at atarting, merely 
sets the gear lever from **neutrar to "forward” and 
forthwith forgets there ever was such a nuisance as 
three-speed transmlsHliii) The special “Mechanical 
valves” seen in Fig V, at present secret for patent 
considerations, render the action quite smooth and 
noiseless, entirely eliminating the Jerks which usually 
accompany gear-changing, and allow of rapid reversals 
oven under full load 

In a recent demonstration a drive of this kind oper¬ 
ated a motor truck with but a lO-horaepower engine 
Instead of the usual 20-horsepower engine, carryltig ten 
men and towring a four-ton trailer 


III* front *if !ht 
II four wh** I 


UK* (1 In mill oiul 
Flu MmK V [l nml A < \ 

iro * w he* I (I* slguH both front 
f*uir wht*elK 
of o)H r itlou 
hii'^ n loin 
“i In* I) 




Referring to the phntoKmphe of pmij*) M (He upper of these drftwUgt »how 9 the clw tTPO with 
■Mtlni! arc^mniodjiUnn* nihortUniiUKl U> iihoor earrylntr cepdclty th* lower raprewnU th* Sljh- 
urban or intcr^Jty type In which the Mini I* to provld* ••eh pB«**ntfer with ■ mt 

Two types of seating arrangement* for bus bodies 




jANVAXr, 1924 


SCIENTIFIC AMERICAK’ 































11 


SCIENTIFIC AMERICAN 


JANVABY, 1924 


Our Point of View 



REVIFW Of THE YEAR, 1923 

Civil Engwf^cnng 

T IS our (iistotii In tills r(\h\v to treat ihll 
I i In*, li\ Kst If < (HOI In*, ttu jiroj^rt^s 

In nil 4 lintih III in*,liUHtliv nadir tin \arions 
(llvIshiiiH of tin broad rt( Id nlilili it covers 
In lUll enklni*!rln*, jiro^rriss has Uiii lontlnid to tUe 
(ur^^fn*, on fot tin most part of \M»rkH alreadv In 
liand and as usail it has Um lomerned in ilnh with 
watir Nup{dv 1rrl*,illon ind tin ]Hnnanint woikn 
iiisshd for tin < nliir*,( im nt of 1 1 ans|M)rtation fmllittis 
i ralifiint, ]uo*,nss has Ins n nmdi oii the UudHon 
Uhir VI lihular lunml (la first vintiiu of lids Kind 
tin MO larp a siah U oi k ulst> Iiuh Ixh n start* d on n 
tiilLhI and passinkir Itiimi I It* n* nth Ihi Nairows In 
N* w ^ ( rk llnhor Tin Panaimi f anal tImiiKs to llie 
litm* shipiianis of oil ft oil) (. allforuia Is sliovvtn*, a 
H nmrkaiil* inmas* In iiallk \\i wish that a similar 
j.iti\\lh loiiht U rMoidiil foi that *,ri al wul*rwav the 
N* vv ^ ork Slat* It i?;,* ( anal w hh h Is sun* tin*, from 
II s Ion*, illsast flurin*, i*s oust na t ion Shipp* rw h* i in to 
f*tr*,(t that tin ])an at I rh ( anal w hos* tiuuiairv was 
(ihliiatid hist \(ar was tin priiaipal a*,* h< \ In the 

* n I\ „iiwl!i of rla Jhirt of N* w ^ork Of n* w rail 
ro ifis eoUMti ac lion tlar* has Ihs n iinathallv non* th* 

4 nutnes i has U * n *n * apl* *l In add Ink t ra* ks t*! « vlstinR 
loads rath* r than hulldlnt. la w on* s Fla i< is an 
in* reaslnm *1* luand foi \\ai*i supph an<l Iirlkatlon 
tlapld ptokr*ss lias ins n mn*U *»n lla S*h*iliiih I>ain 
In (he t aisklll M*aiiitiilnM ainl Iwo addlihmil plin* 
lines 1 ai h 1 1* M a f< * I iadlanatii nr* h* in*, laid }don*t 
the Ilia'S ol th* ( alsklll a*(n*s1ii( t 1*3 w hir h an ad<ti 
tlonal J itKMNKMK) I allons *if wat* r p* i dnv will li* avail 
ahU foi Ni w ^*ak < Itv Ih* simiidaki n Tunnel 
*ikhl*sn inll*s in huKth f<'i *on*IiMtlnn th* St h*tharlt 
wat* r into tin Asli*do)n r* s< rvolr was rointjh t* d <lurlnk 
Ih* \ear Of lar*,* hrldj * s Unit a* ross th* llmNtin a1 
N* w \ ork Is aw aiMrik faviu ahl* a* t ion itv (la \\ ar 
iHpartnant and woik has mnitianie*! n[Ktn a kteat 
hlKliwaj Husp*nslon hrld*,* a* ross th* Hudson at Mar 
Mttiintaln vshlili will havi a jualn M|iiin of intj f(s t 
Mihoiikli th* piop*is*d iiosshik of San I i i!als*o Ilav 
wliUli v^lll (all for on* of tia worhln kf'<at*st hi idk* 
stiintnus is still in fh* pr* llmlniirv shi^« ^ nnti aiht 

* *n> thin wtirU wUl h* put throukh, h** lussssuiv Is U 
1*) III* tonv*ni*iu* and haul d* v< l<iiaiu id *if Suti Iran 

* ls<o and its vailoas ^r* at Muhuihs a* rovs ih* Hay 
U* in forced **ua i < t* )u hi*,* s ai * h* in*, 1 nil It In lia u iisintr 
uunilM^rM Mial of Imuiismk mI/* Ha l*»w * ost m|h *m 1 
of eonsiru* Hon and iii* lillee liinil Imiatv of this t\]M of 
hrldffo nr* hi liiklnk it into in* n iisln*, us* Viuont, 
rmlahl* * \ imi[>I* s *d * *iia n I* iirUik* s w* liav* i * * * i d* d 
and lUastiat**! tla liuiaisoaa (1* ortftt*»wui mi* i lai*Ik* 
at \\ ushhikHni th* * on* i* U'-tSiv e nsl Ht*s 1 auli hrldk^ 
of likt f<s L Hpun a* i*»sM tiu \VIIIalu*(te Ulver at Oregon 
i li> thi nlmiltiliik in * on* r* U of th* great llanlfl 
hiirg hildg* and tia constnatlon of tla \pr> laniitifill 
hildg* lHiw*sn Odrolr and Ihlle Isle with Its nmiiy 
graeefnl olllptiral iirchts 


Pure St lertre 

An usual the (pil* t mrrent of tho Afarw doings In 
this 0* Id (one* ms Its* If with tla InveHtigntloii of the 
phjsIcH of Ua iilom ami as » rt suit of th* woik il*>ne 
during 10.M w* are ainuitlaldv * loser to a ckiir iiiuU r 
standing of lla Umd lalwesn electrlrltv ami nmttir 
th* ilKtiUiil and simtlul pmiM rlles of i 1 *h tron [iroton 
ind Htoin and In g* n* ml *(h* nutun of things 
hxtrtnaly valimld* is tla work as yet uniuihllsli*d In 
(smn*s ll<*n w Kli ih* hitta i io-lini>* rfretly imelersttKal 
Hp<HtraI lints of th* *kiu*nts \\* uiiiaiir to hav* a 
ffick rlhhe*! muthemutl* il f*»nu\ilntUm of th* l**ca(l**n of 
these In tonus of othii nmiarhal jiro[Mitk*s of the 
atom and v\ lilk us \* t th* nuilU r r* rnnins on this 
8trt( llv einplrk al hiisls wltti no lilul of tla undirl 3 lng 
uasluinlMin (if * mis* Ih* lutt* r will doilhtiess follow — 
and * slmuhl it not a *onipl*i* *'niplri(iil fonnuln 
Hon Is of itself a treantnd*)us gain 


If till *]uUt (urnnt of orderlv Heientlfl* progress 
r* mains iindlst urlied In its dlresllon f*ir 10^41, as t*>m 
pan d wHh jirevhuH miuh ttan has Ins n at kasL one 
(Kcaslon on vvhhli lla Mtreain has overllowed its hanks 
lit an init VIMS ted point Pht Tupanes* oartlapiak** has 
hroiiglit about a gr* it nvlviil of inter* st In seismology 
g(s>]ogv and lla allkd He I* nets wttti tlu eminently 
praithal aim in \hw of enalillng us to for**nHt tho 
probable onuinia* of sueh oiluHtrophes and tiiero 
seems ground foi assiitlng that HUlHilent new llgiit on 
tlu umU rU lug * aus* s **f tlu earth a uneaaln* ss ims bes^Ti 
ohtaintd to lead to tla tioite that tile alia muj he In 
[Mirt reallJwd 

Psychic Research 

lor the ftisl lime w* dignifv tills lirane)) of s(Ion (0 
with se [raiale * euisldeiidion iiialei a fe>rmal li* iding of 
ItH own II is on* In whUh pnigress Is mttSKurilv 
slow Iwsnus* of th* *lenrth etf *\iMrluantul male rial 
4 (hmI mtditnus nr* star** and good nadiuins wlitt have 
l)u (* nipt raiiunr eiialilluk them to work proHtnhlv for 
s* I* mill* in\* sflgaloi h ar* e\en lurtr Tbit tliei e 
jipiMui l*i Ih a f* w *if t lies*, and w Itli the in I la eolhitlon 
ftf (lata proee* *ls -It would of rours* Ik extunah 
rasli to a*lv mu uin (hilni timt the Inve^tigalIon ol 
[»MX*hl* planonana liav jins *s »le *1 btvond thk stage 

4 Kii *»wu Invt st IktiiUui liUH to *kd* lasn dlsajd«)lnt 
ink In llmt no k*nnln* manIfeHtntlons have las n hioughl 
Ih for* oui (*)mmitt4s 4>t)ai work* is Imvi l)e*n naue 
loitunit* ind in ( n it Ibltiiln Ha tH*dv of Invest) 
gators w*»iKlng with Ha nadinm st* lla ( has hiid tlie 
siitgul It go*i*i Joilum of b* ing il)li to prov* * at* got 
I* ally Hi* *xls|(n** of a iiianlf* stuthm thiil has Iks n 
fieelj dlspul*sj—the *oi*Iing Intlian** ot Ha na ilium 
IsHo trance uimih Ha tiiim* dlut* n« IglilMuhood S* anc* s 
Imvc las n held In a Jo* K* *l and s*aliHl room sullhhnih 
Insuhil**! ngalnsi all Inilueming 4*r tla ttmiHniliiM 
fi*uu wlihout 4)1 )vI*)umI\ under Hie oi>* ration of known 
* ails* s tla only thing tliat eun liapiien to ih* r*HUa 
t*miaralur* is a sllghi rls* fiom the lant raiMatlon 
and eombUHlIon prodiats of the nunuroiis iiersims pr* s 
enf \*tualh this did *K*ur In tin. end Ha t*miKra 
tine at rla dose would always lx sllghtlv highe? than 
at Hu in ginning Hut Hie yeidlet *>f Ha sill* rs si uses 
Hint the riMuii was ma(*riullj eo*dtr during lla mid 
poitbins of Hu s*un** was dies keel ui» li\ self reesirdlng 
Hainmnj4t*is am] fmin*! to be in aecordiiia* with the 
Huts This (o**Iink was alwu>K appn*labl* m t\yo or 
Hins instan**s th* Intitom of the terniHjulur* *iirv*, 

*orn'N[MUidlng with Hie *ltinuK of the traiae and Hie 
other plunoaana w is no Uhk tU m tyv*nlv ilegris^H 
lahrenlalt Ik low Ha Inillul Ugiir* Tlicr* ses iuh no 
isiaidng th* (_oiu liisiun ihut ve have hem n genuine 
pMy*lii( phen*»nanoii—tliat the* iiHsTliini In Home wiif 
iihsoilis large *|iiuntlH*s <*f energy from the surround 
Ings, giving it lank liil*i on Tt\ no p**sslhlIUy eun the 
*.onduslon Ih avoid**! I hat this Iron * Imt Herl**s of ot>- 
SLryulloiiN is the fx*nt of the >*mr In psjehk sclem*s 

Our Abrams Investigation 

Duilng tla past year the SewNTii-r*. Amfki* an 1ms 
found It mss^Hiiry to engage in another Inve^tlgiitlem, 
this time *tf (he thstioni* rea*Hons of Abrams method 
of dlugTiOHls and irtatmeiit of dlseuRe whldi lius 
utlrmtesl world will* attention and bus eaumd oUe of 
Hie bitbrest eontrov*rsk*s ytt wugisl in inedleal elrtles 

That a drop of bhKnl gives ofl e*ertHln iiiiiiniHfinR 
and (hut tla*si emanations when pnip* rh gatliered 
tuiad In and kd to the delicate nerve o at* th of a 
lieiilthy liumaii bdng will cause et rtaln riactlonH and 
that these re a* Hons *n ible n 71 to JH) iier **^t ae* ante 
ditigmosis (*f the p ist pie sent an*l future htuiIHi of the 
Vtcrson fnaa wlaun the dr<*p *>f Idevod was taken Is the 
haslr rlalni made hv I»r AlliArt AbmuiH <if San Frau 
<iMt*i the dlsmv*r*r tnd dtan t*f the h It A texhnhiue 

Taken at Its fa** value anel conwlderenl In Ike light 
of pres*_nt day ndemi h 11 A teshnl*|ue Is fantastic 
and Irreliviint NeverthelesH tlic yvkle appUdiUon of 
this method the lliousanelK of doctors whe are now 


iihing it the* laihilr h Interest in the work of I>r 
AbraniR and other IniiMirtnnt factors make It be<‘Ondng 
la Hie M iKNTiyu Ameruan to contluct a theirough and 
far reaching investigation so that the troth raav be 
found and made known 

Radio Communication 

Radio comniunkatUin Iuih malntulneel Its unrelenting 
march of progreSH during the past twelve months Not 
only have there l)een marked advancoH In the popular 
ixed form of radio known as hroodcuHtlng but also in 
Hi* wilous vliiillv lm|H>rtant, worknda} ship-t*eshore 
and shori'-to Hliore coitmuinlcation which goes on 
Htiwiih without attniellng inueh attention 

III evirydav radio «‘*nuiiiunlciitlon the pimt year has 
Usn mirkid liv an Increase in the nimilier of high 
fMiwcr stations proving again that radio is flrnilv cfltuh 
lished in tiie eoianurcial world uh h means of rapid and 
difHndnbl* * mnmunk uHon I htm, t*H> there have lu'on 
yiirlous liinovnHttns hv way of liuproviHl eodts and auto 
miith transinltt* iH and nx* Ivors having for their obj< ct 
the speeding up of ra*llo trafllc Thes* are radios 
answer to Hie challejige of the cahk companies which 
have also engaged In siHHdlng ii[> HieIr trathc by im 
proved cable dtsig'n and (KHilpnunt 

S(*nu piogriMs has insn madt In Hie battle with the 
auh »n*m\ of ludbi— wtuH* —Hu» ‘ToIfmh of Bpa**c 
whiih II tiau s tni* I r* re s* riously with Hu litindllng of 
radio biisln* ss Other pndil* ms also have rtsvlved their 
diK skar* of uHentlon during the year Just closed 

Hul if is in imllo broadcasting (hat Hu imirKed 
pHvnss has Usn mad* I^iokid upim as u fad In the 
l)4ginnlag i ullo hr*Mid*asiliig has now Inlnndicsl lts4 If 
pullv filiiiU In Hu routine of American life This is 
dui t*) th* comm*nduhle efforts of th* broadcaHters 
who during tlu past twelve months have htsn steadily 
Improving (lair programs Uadlo englniers have given 
Uh IxHvr and IkHi i m*>imH(s until bMiay the radio 
music Is ipiil* on a pui with Hu liest phonographic 
n prodiiiti*»n Ike ftoviruiiunt lais given a hand by 
waj of new hgislatlon width hHHB*rv4vl to clarify the 
wavt»-length muddli und* r whifli radio broadcHstlng 
hilM)re<l at the beginning of Hie past year Tlien too, 
Hie nuinliei of hroadrusting slalions wliieli reached the 
lilgli wat*r mark In exe* sh of N4M) last June has been 
H(*udilv dcs lining extr sln*s making for better radio 
brtifid*asting thnuigli tlu (llnilnatlon of much unueces 
sary intorfer* mn: 

At Hu i*s*ei\ing tn*l the work of tiie engineers has 
iHvn very miuh iti * ybknee Del ter vncnin. tubes 
have iie*n lntro*luctd as well as lietttr transformers 
to pnivlde In tr* r iiiiislr from bi tti r loud speak* rs New 
clKults hay* madt their appenran*e causing many of 
the old tlr< lilts to bcsmnie nbsidt te Most lmi»ortant of 
nil liowtver tiie radio Industry has Introduced the 
inidio reveiviug Het In the form of a true household 
nrtUie by enclosing the set In an attractive cabinet, 
making 11 * ntlr* Iv self-contained and ixmovlng all 
tracts of nullo Xliiis the radio is*cclvlng set of thl* 
kind known as the ‘ furniture radio, has been brought 
Into til* flmst of living nsans there to take Uh pemion 
ent place Iieslde the plan*! and tlie phonograph That 
Is the slgnlflcant thing In the radio history of lft23 

Railroads 

AlUiough as noted alwve, there haa been practlealty 
no new mllmnd construction there has been as great 
actlviiv as limited fxinds permit In the conatructiem of 
additional tracks on (ongested fltret(hes of roads and 
In rtssiverlng nil loadbetls and track from the and 
state of deterioration Into which they had fallen during 
Hulr adinlnlstralkm by the TJnltwl States Government 
Great <re*llt Is due to tho railroad execyitlves for the 
vast economl**H they have achieved, and the substantial 
betterments which they have been able to make in the 
fac'e of lower rates and genoral labor troubles. For the 
first time In manv years the total length of track in 
tho country has fallen below 2b0000 miles In JuDO 
1913, the United States possessed 2SS,470 miles of 
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truck on rN*cember 31 lUHl tliere won jr>9 7(rj miles 
but ut Oic becinnlnic of 1923 then wtrt' onl> JlOJTt 
miles of single truck Tiie hard times whlcli the rail 
roads are passing tbrougti is dinionsiratisl b> a com 
parlson of the nuinl>er of trira and lommotlve't built 
Curs and locoiimtives wtar out they must be replaced 
quickly and conttnuouslv In 1S98, 2 new loMurm 
lives were built in 1900 0,0^2 and in lOn 
whereas In 1922 only 1 W I<M*oraotl\e8 were built 
Again In 3914 1091 new puMKenter tars wen added to 
the e(|ulpnient, in J022 (miy 747 in 191 I 207 084 new 
freight cars were built and In 1922 only 00 717 These 
figures show tiie fulllU> of a further rediutlon of 
frelgld rates In railroad cars then, is continuoun sub 
stitutlon of steel for wikkI Ix>coinotlves have appar* 
ently reached tiie liirilt of size, but there is considerable 
activity in the development of new tyiws designed to 
equal tiie work of the steam hKomottve on n smaller 
ronsmnptton of fuel Neliible umung these is a con 
denslng turbine locomotive built for the Swedish rail 
roads which in roaqatillon with steam loroiiiotlves, 
hauling express trains i»f tlu same weight, has reduced 
the coal consumption bv pc^r cent 

Automobile and Motor Truck 

In both tiie autoinoblU and tin inotoi truck we have 
the most i>erfu t mechanical device of the jjrestnt day 
The autoinohllc in its passetig* i uirrjing capucitv in 
I)ro[HjrtIon to Its weight Its low coiisumplloii (d fuel 
its rellahlUty tmcl gentril comfort stands far In the 
had of unv modtrn mniiiH of trmc I The sana high 
praise may be jiistlj gi\en to the motor tnak in Its 
own partldiiur field of work. The imrtnnmants of 
llie future are foieshadowcsl In such devlcis as the 
f<iur-wheel brake and the preheating of the charge, 
both of widch in their llinltod application huM gt\cn 
cxccllint restills To render the autoiucddh nlM*ilut« 1> 
perfec t then should Ife de \cIoped some nut<»mur)< 
meiliod of \nrylng the richness of the mixture to meet 
itu c hanging conditions of load and some genius should 
develop a substitute for the present Hhlfllng gears, nr 
w tint Is sonic time c ulU d a gc ii Ic ss gc iii Ing In 
spite of the enormous number of cars (lu aut(»mol)IU 
Industry continues to gntw leaps and tamnds In 
evitalily this has hrotig'Id serious prolih ms of traffic 
control In our cities and evm on <mr higliwavs Tlie 
Butomol)ile interests realizing this nhould hnd every 
;H)sHUde assistance In llie development of tlu Ik si work 
able plana for tralfit control llie time approac li<>s 
(Indexed it has already arrived) when hedernl laws for 
the ccmtrol of higliway traffic should he set In force 
I eglsiallon of this kind In a natural c‘on)llarv tc» 1 ech ral 
aid In the construction of hlghwnjs We ncssl unified 
laws that will apply everywhere throiiglmiit tlic Unites! 
States The rapid growth of the automobile industrv in 
this cemntry la shown by the fact that at the present 
writing we have about 12ri00 000 cars in the United 
idtates and over 1,000000 In New York State alone 

Merchant Marine 

The year 1928 has failed to bring about that revival 
In shipping aftalrs which the world so greatly needs. 
The continued stagnation la due largely to the unsettled 
conditions In Rurope Until the prohlemp (»f that con 
tinent are settled and industrial activity returns to 
something like normal shipping will remain more or 
less In Its present stagnant cx)ndlfIon Our owm prob¬ 
lem revolves around the Shipping Hoard and iho close 
of the year finds us apparently as far from a satlsfac*- 
tory settlement as we were at its beginning The con 
senHUs of opinion among our exi>eriencc*d shipping men 
is that the Shipping Board should Im dissolved, and 
that the Government ships Nhould be sold outright or 
turned over to private operators It begins to look as 
though this would be the solution ultimately ucUfitted 
The event of the year in the United States was the 
going Into commlRslon of the “T oviathan” and the excel 
lent ahowlng which It Is making In the Atlantic service 
On her last trip from Uherbonrg to New York aim cap- 


lund llu rieord l»\ mnking tiu run In five hcvm 

Itours and twtiiiv minuter witli an nv« rage Hpitd of 
24 17 knotH la t longest du> s run In ing 917 kmdH In 
the l..c\latluin and ' MaJeHtlc of Gl 199 and fSISOO 
Ions dlsplac'oment, vve have m lu*d a st/i whlc ti prol) 
d)I> will not Ik execsMlcil fi>r mane voirs to (tmit Mu 
seilous prol)l* rn of dock accommodations will t( nd to 
keep down the ai/e and llie fntun oc* m going pussi n 
ger ships will lie i^onttnttd with a maximum dNpIati*- 
nient of alsnit 3‘7 0(K) Ions and a spied of about tlghlis n 
knots As reganis now (ifiistruetion llu most notabb 
fact is tin Hteadv In* m ii‘<i In the pilPlvi numis r of 
I dt sel 1 nglmsi as c*anpan <1 willi stt im driven sldps 
Thero ire si veral vailitlis of lilt si i 4 ngim s on tin 
markit or In iours4 of ixftei Inii ntal dt x loi)mi at and 
of Ihest the Still engine width nuikt s n t4>mblmd ns« 
of gas anti steam Is tlu most interesting and *4rigmal 
The two I Vile 4 ngim Is lu ing verv fiitlv exptoIN d ami 
the twotiabilltUs art lliat wltidn a f< w >(jirs tlu Inttr 
nal t<anbtl^tio^ englnt will liave shown sm h an all 
around sni)crltirlt> that it will liave (omph ft istssts^lon 
of tin fit Id ex(ei>t In ships designed for special linos 
of servlc'o 

Naval and Military 

The ontstandlug tvtnl dining the xear In Naval 
afTairs was tin signing l»\ 1 rantt of tlu Washington 
Tnafv for tlu I imltatiim of Navul Arinanunts thus 
nndtilng this t pot li faaking tompatl tlTeclivt All the 
nations (oiutmtil Imvi now tltlur lU'strovtd ot are 
i ngagisi in iuvnKlng ui>tlu ships whoM u nioval Is «iill<s| 
for 1)\ that tri itv Its ht m lu 1 il t fletls ait sts a iti llu 
ptrftst (juUt width lias ttktn llu plaot t»f llu angr\ 
spam width llirtaltni<l tt* brt ik forlli in llu Pat llh 
1 ru oui agt d h\ this sin 11 ss tht i 'nllt «1 St iti s should imw 
< all f he rati hiJis of 3 111 opt togttlur wllli a projiosjil im i 
slmtlui Kdmiloii of htiul annum ids \\ t lns\iml tla 
stKetss of tlu Uasfjingt 111 ( tmft ?< fuf in tiurounJatg* 
CMiiti Had hui lo llio n tlu* lion of nival ttpdpnitnl If 
wt appmath hnrttpt In the same spirit \\t lMli4\t that 
iMirojK wiuihl inakt }i tiuh k res|M»nse This might takt 
the f(»rm of a piomiht to east tin finantial hurthns of 
llie Uuiopt in nations t«n tlit ctindition that tlu \ will 
(Id down tlulr armhs stahlllzt tiulr turnmlos and 
balance tlulr hndg« Is llu u dm (ton of armiis t<* a 
reusoiiabk fignrt wtadd nliivt tlu s( inilltais at itnft of 
u htaw hurdtn of e\|MiiM anti tia (oinhlmsl tlltst 
itdght wtll It ad l(» an (arlj an<l sallsf oi \ sttthimnt 
of the reparations proltlt m Naval slop (onstnutlon 
hu« Ikh n confined to tlu l)uildlng ano toniTdiilon of 
such vessels ns vvtrt ptrntltlttl l)v tiie Washington 
ireatv Great Hrltaln has tw<» siu h sldps tm hand 
and during ti>e ytur we have put In tonnnlsslon the 
(kilonuio iind [tracth dlv tomi>lcltd tht Wcut ^ Ir 
ginla “ These two ships with th( Mnrvhuid tonstl 
lute flu three largest and most powerful battleships 
alloat The Naval Treatv ttwk no acctuinf of unaniud 
KidpH, and tlu United SiutCH Nav\ is rehdlvch weak 
In cruKrH The countrv sluaild urge UTwm (-ongTos-s tiie 
construction of the lOOtMtton crulserfl rerommendtd h\ 
the Gem ral H<utrd tjf the Navy Without theni our 
fleet ia badiv (Uit of balance Sevjnil of our fast 31 
knot 7'V>0-t(m stotd tmlstrs have N^n coinndssiont d 
during the year and all of tlieni Imvt oxceedt d tlulr 
(ontraft s[Hsd I)iiilng ilit year Ihc Armv imnaii of 
Ordnance has done not ihit work In the lievtiopaunt 
of new guns *f gieat power range and (!< xi 

bllitv that t rc supt rloi to anv existing tvpos ahnmd 
Kqiialiy go<ul results lii\e lieon achltvid In tlu dtvtl 
opment of inlUtarv lrn(i<»rH and motorl/etl artlllorj 

Aeronautics 

Tiie brilliant arhii vt inents of the Armv the Nnvv 
and a few of our [trlvatt (Irma lu the fleltl ei aepmnuth s 
is at once a great tixdlt lo llio nation ind » standing 
rebuke to tiie parslmonv and IndlfTerenct which (’on 
gross has showm to llu titvelopment of this m\\ art 
The close of 1923 found this tountrv in tlu possession 
of nearly all of the nsordh for fllglit Tht Naval Air 


Sttviii in wimiiiig thi Pultrzi r pri/4 phued lids 
tnuniM fm In iln (< nd h\ lunintninliig im avi nigt of 
J-i 11>7 inihs nil Inaii u\t ? a tniinguliir tonrst of 200 
Kll((iiultiH with I Niiw ( mtbs jaxi nml tills is oniv 
om of u S4 rlt s ot ris orils s\ iiirh lia\I ^lv( n tills t tnmtry 
ilH unadst ikiihit had in liiu inntionnl t onipt tltiipn q'lu 
1 r ms( ojitIni at il \li ill St r \ It» h i-, it hit vt d n mark 
abU results l>y Introdu* In^, a (saitluaous night and day 
si I \ It i h( I wts n Nt w ^ oi k ind S jii I rant ls4 n On 
\ugiist 2tid tlu mall w is hpuigtit tnjiii Sim I mmisto 
to Mlne*i]a N 3 In tw<nt\ six. lumrh, fourfts n (/ilnntt s 
On tlu folliiwing dm im*tlu r hatOi t)f mall arrivtd In 
l\\tnl\ six hoars stMnltsn minutifijnalh gratlfvlng 
his h(s n tlu [Mproiiiunn tpf oiir first diriglbit of tiie 
/( ppt iin t \ pt tin Shiiiimloih built h\ tin Nivv and 
fiowTi b> tlu Navul Air Strvltt In a Herlt*H of long illa- 
I iiK i nights 4\ii\ tan of width his be<n coin pit ted 
wKlitnif inishnp lids ship li is pmvt d to lu in (very 
nsjKii a grtiil satdss It nnirkH a new t ra ns lu ing 
tlu flist /( piM lln i.k Ik intinh filhsl \\llli htllumgas, 
'llu v(r> smitssfiii airjiliim nas t tirrhil out latt In 
tlu \4 ir Iw tliH Vrmv \li S(i\|c4 at Mlnotda was a 
icvtlalhtn t* lilt pnhlit of tin gii it ndvamt which ha« 
btsii inndt In Kjasd and t f*nlroIahillty of tlic IitiHt 
1 \ p( s of 111 K lilm s lull It for \iinv strvht Nevcrtheles-s 
in spite of this hrilll int w*iil (*> whhh a few patriotic 
pilvnli linns linvi so gn ith tonirlhutid as designers 
iiud hiilldi rs of all plniu K llu (»nvemnu nt of the 
(ounti\ is sliipwlng a link of apitrt t lat Ion that Is imisI 
ti\tl\ istipuiiding (tpngnss has lalhd in spilt of 
mgtnt ippiaK ii* 1 iki imv slips towards the passing 
tpf those laws for 11)0 ugiilatlon of living which an so 
muntl} m ( di d ImpIIi for tlu ent ouragt im nt of ivlators 
and for tlu protislion of the lives cjf the pilots, the 
pissingtrs and the piihllc at large 

thUricUy 

Oiu ipf tiu gn at jprohli ms In the tliH’trIcnl world 
toil IV is that (pf dtvtlopln,., tlu iattnt wattrisiwers of 
tin ponntrv thmugh a i ompn In nslvt anil lh*irouglil\ cf» 
(‘tdliudtsl s( lume whi* h will d* m litp riic maxlnmin 
aim nni *'f p*pw(r wlHi i nuxinmni possthh distribution 
it i PI msppu dih low 4 ost I ppp spuiu vtuis thin has 
|p(sn pr(.s(nl*(l for tonshhiatlon what Is known nH Gie 
Su|p(rlh)W(i s( henn wliiili itivtps tin leading manu 
1 K I m ing s( ( 11 pii of lln ( mint i \ I\!ng trntwis n ( anada 
and Washington and i* a* fdiig from tlu Allanth toast 
to lln Mhgliain MiPtmtains lids plan if (urrted out 
will d* \* l(Pi) tin w it( r]t*pw( r *pf tlu St I awrence River 
of MugaT*!! and ctf the *pthir hsser streams and rivers 
w 111 * siiil ll-li Int gi (( nt nil i>**w* 1 stations in the neigh 
lupiluippd oL the \ iilous etptil fithls and will gather into 
fuie grt at (*»nsol|dat Ion t lu firt'sc nl whielv sr altered 
priv 111 li \ driM Its (1 h and sit am c Us t rh powt rplants 
It will te( d llu aggn g lit imiwi r thus si(iire*d Into one 
gnat svsiim ot dlsti It)ntl*pn fnun whicli the users will 
draw tlulr jpowtr as and wheri it Is rcspilred The 
tnpnoinv Hills sttijjfd leprestnts the annual saving of 
(p\(i ittHHKHKHi tons of 44nl ria transmission line 
liriphhnis hiiM gppwn with Itu stntfhing process and 
I In \ hive 4*pnu in fp>r a hirgt shtin (ff tlu restartiurH 
atUiHlon llu past vtui lias hem marked by a csin 
tlnnatl*jn of tin mllllfpn volt expi rtments of the pressed 
ing \(ar wltli the ri‘*'iilt that ashlc fpan the s^jectac 
idar miu Ij pr u tJf iJ Inf*^nnji(l<fn has Iks n gained 

Inlcnslln,^ piognss has Ikcm made with carrier (ur 
imt tebplnpiiv iml t arrit r < nrrttu (smirol Hv means 
ppf a carritr * nrn ni It has issn ixpsslhh to telejilmne 
ovt i high jMPWi r tninsmisslon lines om r street t-< ar 
t rollt \ w It I s and 1 ra* Us and over lighting circuits 
Tin pisivtai has w Itnt sst d I he Inlrodiu Hon of t arrler 
(iirrint ti i* plupii\ over I<png eiistani i (rmsinlsslnn lines 
for eiivuilng * oinmiinlf it h'O htlwts^n Hu main g*-iur 
attng station and siiti stiitlepns and also ovei lighting 
svsteam for llu purpo'-i of hrliigliiM wlrf<i wire It ss 
immi* and talks into Hu honit of < Us trie light eon 
Slime rs \ls(t It has lx*en dfnumstrateU Unit carrlftr 
enrrent e an be emplfpveei for conrnplllng operations at a 
distanes 
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Our Abrams Investigation—^IV 

Odds and Ends Gathered from an Avalanche of Correspondence and Several Interviews 


By Austin C Lescarboura 

Secretary to the S<JrNTiMc Amerkan Abrams Investigation Committee 



HE trulli or tlu fnlsltv of the claiiiiK made 
f<>r rlit KhKninit lieacthniH of AhniinH 
T(vlml(|ue otlitrwiHe Known as U Jt A 
ftii short, will novcr 1 h settled by ar^u 
rneni, ho fai as llie thinking; jmhlU N ion 
< ernwl rVHplte tons uik»u Iouh of liiera 
luH (lesplti ihoiisandH n)Km thousands of teMtlmoninls 
Iff wondeifiil (iiriH denpltt tilth r adiuks on E U A 
hiiHcd on siiliei 11( tat tMuoinatlou tif tlie claims nnd utsm 
nil Imoiiiph te H(ud\ ot the tislmhiiu Its* If on tlie one 
hand, and landaton urtliles Imsed on blissful li^orunct 
<if tla limitations of tlu tu linhim on llie other dcsidti 
deiiiitiiMlration nfh i dt niotiHtralion nindt uudtr <ondl 
tlotiK o\t t uhhh tin tin4Ntitors hme little If any 
fonirol the wotld still units for < leHn-cut, iioHlIlvt anti 
iindt 1 ^tandahh e\ Ideniv has(d on rli;id Impaitlal yet 
thorout^hlv (s>n\lining tests 

1lie hiiiden of pnaif Is on those who 
(lalin that a m u leut f ton prodm Ini; en 
t\uy 1ms Iks n dls<o\(r(d and hamesMed 
Ue an told l)v Hr Allart Ahrains of san 
I randsto tin oili,lnatoi of tills new twh 
titqiie of dlai^nosls and tniitiiunt thiit hv 
wiurlnv, »* HiMslmtn of hnrmin lilood tin 
sl/A of a nhktl on a phes of white hlottlni^ 
piifier and then pini lui, this blotting pais*r 
In an *lefironlt tlnult m* called, proi>crlv 
l^roiindt d and In< hiding in its path a 
healtliv human Im Ini, tlie electronic tllai; 
ntistldan <an h\ ‘pmnsslni; the abd*^- 
inen of the human Im Inj; or “renirent ‘ 
tletemdnt thewx tla tsmdlfIon of lasilth 
tlie distuses prt sent If nn> and the p«den 
iluMtv and hKallon of th< tllseasts or In 
fertitins In tht l>od> of tlic jierson fnan 
whom the hltsMl spetlmin was orli;inall> 
taken It will l>e noted that this Is u 
dlammsis h\ prow sti to apeak althmiph 
tlie patitnt himw If or herself tan lie dliiff 
nttHtd in person If preferred 
Tlio i hilniK lire fantastU b \ep\tmo 
admits as mmh The\ are certninlv not 
In accord with standard eleotrldil pra<llee 
nltlioii^h wlrea, rhcs>stnts reslstanis* wind 
Inirs irround plates and other paraphtr 
nallu slninplv MU|ti,esll\( of electrl< at 
(siulpment are emploved and electrkal 
teiins such as ohms an frwlv usihI Tlie 
daiins tire far removtsj froia orthodox 
nadhal sclemv Indetd Ahrains an 
nonnees In no uncertain terms that ortho 
dov ineillcine Is lamknipt at this \crv 
moment I Tlie claims hatlle the wUntist 
hi Is either tionnd to say that a drop of 
hhMid I unuut pUo off emanations wlihh 
will tdl e\eryihlni, about llii (h rson from 
whom It was taken Indudlni, evm an In 
fiHtlon under u cirtnln tooth and a siaK^ 
hunt of tla n llirlon and tla radal sfriifnH 
if niHsl l)e or he is slniph Itewlldered ns 
wlaoi he sci s the clever e<mJuior pull out 
a pull of laUdts from u ]HrftHtl\ proper 
Hfik hat n* 1 h far fnuii (s>n\In(ed of the 
valUlllv of tla (Inliits bill nt least, he 
(imnot su\ Just laiw H Is done 

It M-dtis strtini,( that these emann 
ih*ns of ih( human hhK>d and of ilruRs and of dls- 
t iiHul iWhiu -should lane i stain'd The attmtlon of jiroin** 
Im nt 8(h mists thitaiirhout tiu world St> iiiucli work 
has ulrtud\ Utn dom on the ohsironic theory that 
Huuh this phasi shtuild loni, iiRo have come in for Us 
dm slmu of nttinilon U deals with hum in life Itself 
limn whhh (heie Is nothini, nion liniHtrtnnt Then, 
too U si'^ins htrain,e that Ihesi chstronlc rt a< tlnns 
should he ihlMtid and (hiHsIHid h\ means of nlnlhelv 
Mudi Haostntswhhh upon lalHO tiK^rv t( st oftm prove 
Itmciuiate ho far as tluli ileitilftl valms an con 
n misl Y(t tin dlaioioslK hiisiM on ohnini,e not only 
for thi hit ntffit atlon of the dIscas^^H hut also foi the 
deRrei of athUtlon 

lAd: us Hts what tin (lalniM an for (his bJ U. A. 
teiimlnue. llicv min In HunnmHl u]» as follows 

1 All substances j,l\( off radiant tnerRv Unforfu 
natelv scvtrul substnuci'^ nmv i.lve off the same kind 
of enerm whhh tsmipIKatts fhi rnalter 

2 The enorRv from thi hltHal of an Individual repre- 


Mnts all the uttilbutes of that Individual, Including his 
disi am pris'enses 

I bath dlseasi and ittiibute gives olT Us own 
p(H iiiiar kind of <*nergy 

4 T1mh( inergles can be tranxmltted bv nietallle con 
dmtoiH, tan tie dllTi rent bit e<l from enih other bv means 
of (oils of wire ImvlnR dUlorent degrees of resistnni'e, 
and rill iMitintlnlUv of eaih energy can Ik* estimated 
In arbUrurv imlts of nuasnroments 

Eaib of tJM*He inirglis when conducted to n living 
human sabjeel knowm ns the reugenE giiusck definite 
nacihms that Idintifv thi mergy 
d '1 he n ill tioiis lane to do with slight changes In the 
torn of some of the hollow organs of the liody, or at 
least n rliange that (an 1 m detected bv dellente per 
uiNslng by rubbln;, the HU|)erlni|HiKed surfme of the 
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Th« blood Rpoctmen fmm (he patient is placed in th« ilynuntficr shown at the rinht. The emeria 
dons frtTm the blood Mpocfmon are uathered and conducted to the healthy human subject or rta-> 
Kent who raoea weal by means of the proxiinal electrode. These emanations set up certain 
ohanpes In thr hnllnw oruan* of the romrpiit s body iwhich may be deteeicd by percussing aa 
whown The nature of the diseased condition of a patient repreaanted by hts blood specimen la 
deturmlnod by the vlbrstory rate which !■ obtained by the first realatanoe box known as the 
vibratory cate rhsoatat The location of the diseased condltlrm Is detennlned by means of the 
aroond or atraln rale rheostat. The iwirnllHllty of the disease Is read off lb ohms on the 
third or mcasurinir rheostat All reslsiantpn are eonnected In series. The patient Is diagnosed 
by proxy m to speak 

How the K. R. A diagnoslH Im conducted with the umuaI blood specimen 


iHidy with 11 glass i>r Imrd nitiber rod, or bv a difference 
of texture of the skin ns dLtuted by the lingers and «t 
times by u chiinge In lolor of the skin over the organs 
In wbiih the re«cll(»n takis place 
7 These mergiis an a vibratory clinroetir and 
tncli dlKense ban Us ow'd luirtlculur vlbmtlnn 
S OeiTain drugs bav( ii slmtlai vJbnitlon to certain 
dlw uses tmrt tin refore Ibos* drugs have a destructive 
notion on the dlsea«*es to which they correspond, In 
uixopd with willknowTi plivslcal laws 
i) An Instrument miUd the OscUUiclast, or “wave 
smuKher,’ lias i»ei*n di vlKcd by Abrams and U Is clnltned 
bv him tbit tills appiirahis develops a form of energy 
buving a range of vlbrabav rates fdiuilnr to the r^nge 
of rat* 9 Inherent In the dlilprent dlseasw of the body 
Tliiwe »re the basic (tiilmfi made for TO R. A From 
time to time Dr Abrams and bln co-workeP8 have made 
other claims of a Htlll more sfartUng nature, such as 
determining the rellgton and nattonalUy from the blood 
specimen, measuring by means of ohniage readings, the 


distance between tbe blood siiedmea and the person troiu 
whom U WHS taken, the diagnosing of a lyatlent by 
means of his photograph wldeh Is said to serve In pUloe 
of the blood Hpetduien, and the diagnosing of such jysy 
cbologtcul phenomena as love, fear, deception^ and so on 
Whether these additional clulum are to be taken serl 
ouslv or not wo do not know Some of them have un¬ 
doubtedly done untold harm to the Hk R A cause, 
Inasmuch as ther have been turned Into powerful 
ammunition bv the attackers of this electnmlc tech¬ 
nique Indeed, we have been mtked by some of tiie 
leading ERA men not to take tliese addltlftnal rlalius 
seriously, Innsmnth ns thev were merely extieriments 
and mere diversions, engaged In bv pr Abrams and his 
students In the Snn Francisco cMnIe, as an offset to tbe 
serious und rather tedluus routine of diagnosing blood 
Hltecimens hour after hour 
Now, when tbe Sciiustzfic American 
embarked on the dlfitcnlt quest of In vest! 
gating the validity of the claims of Ur 
Ahrains and the electronic technique as a 
whole, It was under the finti impression 
that the claims and tbe technique were 
detlnlte and well established For one 
thing the Ahrains method of diagnosing 
und treatment Is being used every day of 
tlievear Next we liad been given to under 
stand tbut it took the place of ortbcsloK 
medh Ine when the latter fulled miserably 
'I ben too, man} M U prucdltlo&ers have 
taken It up, uRer becMunlng convinced of 
Its merits Again, we had undergono an 
elfHtnmlc diagnosis, and had heard our 
state of health reviewed with cocksure 
(tefinlteneiKs and dispatch, It was this, that 
and the other thing, with so much of ea«h 
It WHS u matter of precision, so it seined, 
us compared with the relative uncertain 
ties of the usual orthodox dlugBOSls. We 
hud no way of determining how accurate 
the dlugnosls might be We were Informed 
how er(*r, that theelectronlc dUgno^ should 
run ot least 75 per cent accurate, aa com- 
I»ured with 41) per cent or lees for the uburI 
orlhiMlox diagnosis To which we can only 
add I hut these are not our flgursa, but those 
of the electronic reactions practitioners 
And we are h} no means obliged to accept 
them as flnal at this state of affairs. 

Is It uD} wonder that the Boucntific 
Amkrlcan felt that the basic claims of E. 
K A could be analysed In aliort order? 
We were vmder thi firm Impression that 
an> BRA. practitioner could give us a 
Mutisfactory demonstration, proving that 
the reattlona Usik place In the delicate 
nerve centers of the human detector or 
reagent, and that these reactions, in con 
oectlon with tbe diagnostic apparatus 
could serve to Identify unknown blood 
sampk*s, germs, and other things. In one 
of our Infonrml calls on B BA. we 
noted that the practltlouer made use of 
tlnj vials which were sold to contain die- 
eased tissue and germ cultures. These 
vials served to check up on the accuracy 
of the diagnostic apparatus, tite reactions of tbe reagent 
und the skill of the dlugnostlLlon. 

As a starling point, we Invited electronic practitioners 
to o«joi»eratc with us N>r we are Investigating tbe 
electnmlc diagnosis and treatment technique as u 
whole, and not tbe Individual pmctlthmera. We have 
emphasised that point over and over again. Fu^the^ 
more. In keeping with this ptdlcy, we have refrained 
from mentioning tpB names of thooe who cooperate 
wltii us feeling that the purposes of our Invaatigatlon 
are better aerved If no names are given And In con 
firniatton of tbe wisdom of this policy, saveral B. R. A. 
mm have already voiced their approval 
It is but fair that we mention here that so far only 
(Hie elertronic practitioner baa come forward and co¬ 
operated with US In a test. This practlttoner, whom 
we have called Dr X underwent a test to dlogbose the 
content^ of unknown pure<altnre vtklA A formal 
report of this test appeared in our Novtmhef Isape, and 
the results were for from ccnvlnclnc, 
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MeoiiMhUe, no further teats bare been mude« mutJi 
U) our dtsappolntment We have been promised tests 
and it does appear at this vitittntf ae though we shall 
have some real cooperation In the vorj near future. 
But from our first test to the present i«iitlng» little has 
been done except to listen to the crltlUama of our first 
test on the one hand, and to reply to these criticisms 
by correspondence The HI R A. fruternity which Is 
rather numerous, has been devoting no little time and 
effort to arousing a storm of protest on behalf of the 
practitioners and their patients who clulin to ha\o 
received very definite benefits from E U A. One E VL 

A. association even went so fur as to send out a form 
letter to practitioners, uri,tn 4 , them to ask their suttHfiod 
patients to write to us, protesting against our methixls 
of Investtgallon, assuring us i>f the wondtrful merits 
of B U A. and urging us to be fairer and wlw'r In 
our selection of cooperatrirs 

Unfortunately, we find It 
necessary, In view of the 
avalancbe of mall that has 
poured Into our offleo as the 
result of form letters, to 
enter Into the personal side 
of an B. H. A. tangle, very 
much against our will We 
were not very long at work 
on this Abrams matter vihon 
we discovered the dissensions 
In the electronic ranks Fx 
temnlly, this new electronic 
teclmlQue appears to he one 
and Ittdlvlidble, headed by 
Dr Abrams Internally how- 
e\er, we discover that the 
electronic technhiuc Is being 
broken up Into several varia¬ 
tions, with more or less ad 
herents for each variation 
Thus there Is tlie genuine K 
B A. technique, used In conjunction with apparatus 
approved by Dr Abrams and manufactured b> ii laltora 
torj in which Dr Abrams Is dlrectl> Interested Then 
there is what apiieurH to be the E R A technhiue 
making use of non Abrnma apparatus which are refer¬ 
red to as “bootleg' apjmratus In Dr Abrams ow-n 
Journal Lnvtl> tlure are decldedlv different electronic 
techniques whldi bear but a remote resemblance to the 

B. K. A<, and which make use of as man> different 
types of apparatus And needlCMSs to say there are as 
many shades of opinion us there are different techniques 
and apparatus and each camp insists that it has the 
terj last word In electronic diagnosis un<l treatment 
and that all otiurs are unscientific, Inaccurate and 
■lore or leas worthless 

In explaining uwiiy the failure of Dr X the B. R A 
men ha\e betm ratlier unsiMjrtamiin like, to saj the 
least The main reason ad¬ 
vanced for the failure of Dr 
X to make gi> 0 (I In our first 
test of electronic technique, 

Is that he Is not on B H. A 
man and Is therefore in('oni 
potent We have been ac 
cased of Intentlonullj going 
to n non BRA practi¬ 
tioner Whv go to a non 
ERA prRLtltloner w ho 
uses non ERA apparatus, 
when you pretend to he In 
vestlgatlng Dr Abrams? we 
have been asked 

Again we say we are not 
Interested In the personal 
side of this Abrams question 
We are Interested In the 
blood emanations, In the 
little rheostat switches, In 
the delicate nerves of the reagent. In the electronic re¬ 
actions, and In other phases which If they can be 
pro\ed to bo genuine, open an Important field of 
research to the scientific world We care nothing about 
the opinions which electronic practitioners bear toward 
one another, and wo have not set up our commltiee as 
an examining board to pass on the training of the 
various BRA pructltlnfiers 

As to whether Dr X Is a genuine BRA practl 
tloner, It Is not for us to deride We were under the 
Impression when we undertook our test with Dr X 
that he was o genuine BRA practitioner We be¬ 
lieved that he was using the Abrams method We saw 
the genuine Abrams apparatus In his laboratory 
although for our tests he made use of other apparatus 
which he claimed was more accurate We saw him 
using the Abrams **Atlaa“—a loose-leaf book containing 
data regarding vibratory rates, percussing areas, and 


so on—In going about hla work, when he ftiund It neccs 
sury to diagnose for UlMase rules outside tJie usual 
routine 

In reply to Dr AbroiiiH* stHteiiient that Dr \ 1 h not 
u genuine ERA practitioner and Is thertlori unfit to 
cooiitrate with us In our invesUgntlon wc take this 
opportunity of stating that Dr X has subinltltd tpicu 
inentury evidence whUh ton\Im'es un that (1) he wuh 
one of the original pioneer class that Dr Abrams 
taught in 1911 and then again in 1911 (2) tlmt bo 

conducted an exi>crlnientiil station for wviral >eai8 to 
test out the teachings of Abrams (3) that In the sum 
mer of 1922 he t<H»k up his third rourse In tlie Abrams 
toclmlquc, this time at llu autlKwlxiHl «-ijllege In Itnid 
fiird, Pa, under Dr J W King the de in of that 
college, (4) that after he finished this lust ^sairse Dr 
King orders! his diagnostic and trentmenr outfits dl 


rectly fnun Dr Ahruins, all of whlcli constitutes wlmt 
Is prcsinmiblj necessary to licconie an ERA pnidl 
tlontr Furthermore tht docuiiientarv evidence Indi 
cutes that Dr \ not appro\ing of tin. business methods 
which g<»\em the rental and use of the gtnulne ERA 
equlpmtnt, decided to ust other machines and to retain 
Ills indiiM*ndin<( in di\eh»p!ng elistnmh teclmlqiio 
To (juote Dr X, with regard to this matter There 
can be no oihtr reason ttian the fact that I am not 
using the nuuhints deslgntd bv him tliut gives him the 
ex(use to sa> that I do n<d represent the genuine D R 
A methmls To sav the hast 1 tsmsidtr It most unkind 
fuid ungrateful of L)r Ahinms to make siu h n state¬ 
ment when he loiows to tin contrurv tsisHlallv know¬ 
ing as he dties how, iMsanse of iiiv umxaslng devotion 
and lovnitv to him and Ids woik for the past Pn jtars 
I have suffered all any pioneer of a new Innovation couhl 


suffer Fighting as T si III am for the same t nise ns 
lie Is 1 am astonished also at the uppnrt nt total abmnci 
of wisdom on Ids part In putting obstacles In nn wav 
Having presented these facts we shall dismiss the 
Dr X and Dr \hrams »oidrover«v for nothing 1^ to 
be served bv our engaging In dlfferenrcs between < lec 
tnmlc practitioners We nn* still IntcrcRted In those 
blood emanations and tin dclicntc rencthms and the 
rheostat switches, nothing i Ise Dr \ has laktn tvc+iv 
tlon to our printed Mihniint regarding the ‘"Ivphold 
Mary" case whldi la has been treating An Investlgn 
tlon of the various diKunants In this case reveals that 
we were substantia 11V lorrect In our re|x»rt of the facts 
hence we do not find ours* Ives calleil uism to publish 
more about this matter which Is rutlur Irrelevant to 
the general questfou urd< i dlscuHslon still om more 
point. Dr X wishes to make It clear that he undertook 
the teat as an exiverlment because ht had never before 


worktsl with puit gt rm (ulturcs and that hi did not 
e\iH.s.t the (Lst to 1 h rtiKirttsJ We lulH)red under the 
Impression thid \\4 uert making a dtfinlu ttsl, rutlicr 
than an (.visrliiunt If ttun lias bevii anv iidsiinder 
Htnndiiig In this cotuuiilon w( an \i rj verv i**»rrv 
Meanwlilli wli> ill lids fuss ahmit Dr \? The 
qut^tlnn Is mu sm muth whetlur Di X Is a genuine 
^ It A or not hut win liar pun gt nn cuttunHiiin be 
Idintilh<1 III u vu sirlki mu(h< r rif tI iom < oik mvi r 

sial miittMS of width P U ms iuh ko prraifl<_ AVe 
huvi Is in uKsuri d li\ wmn D R V nun that pure 
gi rm lultnn s laii la difinltih Idintlth d, and b\ oihers 
that the\ laniud llu pn pondti ano t>r tiplidon ms nis 
to be that tlmv mnnot and wi iiit danil n ndv to sit 
dowTi OK our first finding ihal pun gi nii lultuns lan 
not at this Slate of tin art Is Idinliliid bv iiu uns of 
the i h (Ironic r(.ac!lons diagnosis i lur first u st isdnti tl 
tnwuid tbal d(s Iston and 
flu nun fait tliai no other 
eh i t ronh diagmost h ian has 
(oiia foiwiird to imderliike 
the HiiiuL lest whhli J)r X 
Ml willinglv undertook, would 
Mrve to confirm It ()m L 
U A man In New \ork ( Ity 
Ims been working fitr KOvtrnl 
niontliK with gtrni cultures, 
Hlitelding thmii with lead foil 
and trving out various Ket 
ups of appnratuM but at tliia 
w rltlng Ida e\iH rlnientH have 
led to iinsatlRfactorv results 
It Is well to reim mix r 
that we Invite all elecironh 
praetltloners to eooperutf 
with UH Time and again 
wt are asked whv we do not 
go to Dr AhraiMH InaNinm h 
as he 1 h the foremosl ex 
ismiid of ihi Uectronlc tech 
nlqup and Is liest qualified to give us csmvlnclng pnMif 
To wliUh wt luiHten to add our full agremnent with such 
vkw s and suggi Mtlous Onr Inventlgatlon was no 

siMiner announced than Dr Abrams wrutt to us, offering 
to c(M»iKraic* to (Ik end lliat the truth might bo made 
knowTi to tin Mlcutlfic world We liiivi gladlv ut'ceiUed 
this nmiH ration and w* certainly appn date U 
Through tlie kind ollkea of Dr AbroniN we have re- 
(Slvid niina pons piines of literature regarding this 
subjiif wliUh Imvi sirxid loglvt us a rut tier extensive 
hncKground of Imowleilgc so as better to direct our 
< llorts 

Tlie suggestion Iins Ixs^n ndvnmod that we should 
w nd a rejin M ntalive to the hilsiralorv of Dr Ahriims 
in San I'rrindxo Truth to tdl Dr Abrams himself 
suggi»^fid onr Mnding a man to ids hds>ratorv Were 
our Investignthm a mere malKr of rtp^trllng Interesting 
opM rviKionn ttu ld< a would 
l)e gladlv carrltd out for 
I hi re woiilri Ih no la tti r 
s t n r V than that of Dr 
\brnms nt work Itut IniiM 
iinidi UK this Investigation 
Is nf i MPppiis wlenillh na 
tiire aiming to arrive at the 
liash fads ratla r tlinn to 
n port nun lmprl^-.llpns we 
flnnlv bt Ih m thiK i visit to 
Dr \buniis lab uatorv Is of 
MH^indirv iniiM)rtam( at this 
time \n doubt such a vlnlt 
would M rvt to wltni sm nu 
nil mils ptaitling deimmstra 
(ions but It In well to Ixar 
In mind that ih immutra- 
tlons du not eount ns evl- 
deiwt in a MUnllfie Invest! 
gallon Tests ctmducti d 
under test eondUlons mu-'f eonHtltuti the neeessorv ev! 
demi on widih ii final and lasting verdUt i an Ih hasH 
St'uu tlim ago we were fiivonxl vvllli a visit of Dr 
Abr ims p< rMinal npnMntatIve during which tlie 
question <if I ooiH ration was diMusstd at hngth We 
NuggtstiHl a numtier of simple tests vvhich might be 
ctindmtid td tills time wltii Tir Abrons svk h as the 
foiwarding of bI<Hid s|>ecl!mnH to San T randsco to Ih* 
dlaguost d for us Tlit n are anv nimdter of blmid ti stN 
vvhhh might Ih undi rtakon and vvhf<h would dlM lone 
In sht>rt orthr flu fundamental value of the electronic 
diagnosis And tlmn dtiv in and dav fuit Dr AbriiiUK 
Is dlagTioslng bliHtd sikh limns M-nt to him hv Ids practl 
tlondN throughout tin nmntrv 

rieiiKe note Hint we are as anvious that the tefltK be 
fair as are tlie dectmntc pradltloners We desire to 
obtain roRultH We have not the time to make teats 
{Continued mi puftt 69) 



Tha Abnuni Raflexophona shown at tha laft. eonaltta of a railatanoe box with (hraa multi point awllchea The flrtt ewlteh 
Introduoae raslatanca In Bte(Mi of tan ohm« tha Nwond introduceR raeistanca In Hlngle ohnui and the third Introduccn resiatance 
In 26thB of an ohm Tha threa RwitchcR or rheoatau are ronnected in laiieR URually three of the reCexophonen Rre erapioyetl 
aa ihown on Iba facing paga Tha oanUr akotch ahowa th« dynamlaor with ita adJuRtahle alactrode« and hd The elactrodcR 
ara oonnactod with tha ground whlla tha lid connection goes to the rheostatic dynaml»ir The riirht hand sketch showR the 

rhaostatic dynamlacr tha function of which la to amplify the elect mnlr energy 

Three of the matrumenta employed in the electronic reactions of Abrama diagnosis 


D oes a drop oi human blood give off emanatiom $uch as aic given off fejj radio-atlive sufc- 
stancesP Can these cmanaitons he galhei4d and tuned in b}f means of a hanl^ of resistance 
coils in senes, and led to the semttrve nerves of a health}; human hang ndicrc the}; came certain 
changes or reactions* ? Are these reactions^ assuming that the}; do take place a reliable indica¬ 
tion of the passage of the blood emanations through the resistance toils? Is it possible h}; such 
means, to read the life /iistorv of a person like an open hook, mcre/jt ^ of ^^ood ^ Has 
a new form of energy been ^iscovercJ which contradicts established medical, electrical and m fact 
general science as it exists ioda};? 

5cei^g ansiVcrs to these questions, the SciENllFlC AmeRICAK has undertaken an invesiigairon 
of the Electronic Reactions of Abrams method of diagnosis and treatment Positive pi oof of the 
Validti}; of the claims made for this nciv technique is sought The cooperation of eV€r};onc is mvited 
to the end that the truth may be learned and presented to the scientific world Sctcnfi/ic accurac}; 
demands that the proof be irrefutable, and to that end a number of tests art to be conducted for 
the purpose of obtammg positive evidence —The Editor 
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Traffic and the Law 

The Unnecessary Divergence Between the Motor Codes and Customs of the Several States 

By the Scientific American Staff 


-ITS AN old, old wtori but lets hwik at U nurneniUH fundamentals Very imtny exlHtUiff Uws are mant of traffic over the open road and the city rtreet 

I HKMin Thutv ore 14 million autuim>bik>H wnmg loo, but the chtingUiK of a law la, on the whole, It 1 b axiomatic that the safe nae of the hlffawaya by 
iinu motor trucks In ihe UnlUnJ stateH a Bomewhut Rlmpler, und certainly n lesa exiienftive, all of na depends upon proper knowledge by all He of 

lust uhat diH>B this mean to tht man prin (ms ilinn the clmnUntf Of a much used highway So these laws, rules and customs. One Who Insists Upon 

Uhlnd tla whtvl trying to get fnnu Here In thin tnltlul Htthck uiR>n the traffic problem, we shall keeidng to the left will get smaslMKl up, but with him 

- to There In tin UnHt time and with the di\ote our«elves mainly to the dhwusslon of auto- he tvllf smash somebody who was datlfUlIy keeping to 

must comfort I mobile laws. the right, Vour Ignorance of traffic laws exposes to 

All tol<l we lm\e 2 800(KH) irdlen of public mads Here again the probUnn splits Into two halves The danger perhaps scores of people on foot and to other 
That makes rtve tara lo evtrv mile of road Hut at law deals with two clusaes of drivers. There Is the enrs, who had counted upon your doing the usuoll thtog 

IcflHt fto iK?r cent of the traffic Is u»nllncd to HTjdiXk) man who is bent only beating the game, who will It hurts you just as tnuth to be hit through the other 

mllett of paved road l^or Hii<-h highways the motor violate all the laws with a light heart If he thinks he fellow's Ignorance of what to do as though he bad 

coni-entraibm Jumps to ad i^ir mile This would mean tun get uwu\ with It or If the penalty seems less than pursued you across the sidewalk and Into a shop wln- 

a spaflug of too feet l>etwetn \ehlcle8 and If Mr the Immedlute pndU The law must deni with the dow with the deliberate Intent of enrolling you on the 

Average Drlvir mulntnlnH a 20-mlU pact, he would problem of catching restraining and penalizing this lint of the week's autoniohlllog casualties. 

l>rtS8 an appmarhlng car every five set*- Tliore was a time when the ways and 

ondK Cut the figures In half If you will, 
to take nctount of the fact that all the 
cars and IriukH are never on the road at 
once agn'o that thi remaining eHilmatc 
applies onlj to certain hours—the sltviu 
tlon Ik Hllll severe enough Tlu failure of 
Hie ijuoHhI av< rug* Is* realised In ordl 
nary o[>en road driving Is met h> Its ter 
rlHc inudequm y !»> reprew*nt the ct«tig»*stlon 
of the city streets 

Such iinpresHlv! averages make 8is*(.Ul< 
tostances m<>re or less 8Ui»erlluous. Hut 
the fm t deserves mention llmt at the 
height of the Sunday ev*nlng crush munv 
of the hading hlglivvais entering New 
'\ork < Itv arr filled with solid traffic lines 

for fortv orevin Klxl> mllea out ApprooLh about tlio public square of Uansfletd, 

Ing the <ltv from the west, one wiinetlmcsi meeu the irresponsible driver und In dealing with him, harsh- Ohio, cars from twelve states. On the day of the 
standing ferry lints at a dlsinncc of four miles from the ness should be the keynote On the other hand, b> far I>eiiipiiey-Onrpentler fight, we drove westward over the 
river A paralUl situation exists around all our big the larger proiiortlon of motorlsta come In contact with Lincoln Highway from New York to Gsttysburg, and 
(Itlefl while In their actual streets the Jam at the the law onU in whui hIiouUI lie Its beneficent aspects we passed curs from every state east of the Mississippi 

busiest hours bc'ggurs description At the main comer T<( thein, tia law netsl lie only a set of agreed-upon (outside of New Knglond), headed toward Jersey City 

in Newark, und for si\ loni, and weary !»h«ks through principle’s for Insuring that all of us drive to the least From everv southern state with one exception we saw 
the heart of Angeles, all turning In or out of the Interference wllh nny *)f iw It siiecificw certain equip at least six, from Illinois more than we could convenl- 
iMuln Hireet right hand as well as loft hnml, has hud to iiient whidi wo must carrv, not with the view of forcing ently count The American autolst does bis driving on 
l>c prohlblteil ‘*^**<‘** w'w may have a eon the roads of many states Can he bo suffldontly well 

the problems arising out of this fearful volume of venlent and authorltuilve standard of reference It acquainted with the traffic laws and usages of the states 

automobiles fall hroadlv Into two categories Tlu re is pnwribes tbe manner of our driving In general and ami ctimniunlties through which he pafwes, to avoid the 

the issue *)f making the lilghwayR safe—an Inordinate In particular cirrumstiim^es, not with the idea that we constant hazard of arrest for petty violations, the occa- 
numlR*r of jieople is and out of the offending velilcles, need to have a cUib held *»ver us, but again bo that each sJonal peril of a major tranagrewdem, and the certainty 
is killed every year through the agenrv of automobiles, of us may have a standard by which to forecast the that some of bis actions will embarrass or puzzle other 
And there is the linsm of making the high ___ driveriT If the laws of all states were 


r HAT there exuls a traffic problem, evetyboJp x»ho drives an auio- 
mobile IS rxfell aware Just what elements go to malfe up this prob¬ 
lem ti perhaps not so clear, just where to loolf for a solution u even 
less eviJenI The great Jangcr seems to be that, before the problem ts 
defined and the solution fourid, the orJinorp growth of the industrjj wiU 
have corned the situation completely out of hand The SCIENTIFIC 
American therefore proposes, during the coming year, to devote special 
attention to the attempt to reduce the traffic problem to its fundamentals 
and to stake upon the best means of relief, and the accompanying article, 
with its analysis of the possibilities, ts the firsi gun m this campaign —The 
Editor 


meonji of your acquatotonoe with the law 
were purely your cnacem and your respnn 
sibiUty F^damental In our Jurlspru 
dence Is the principle that Ignorance of 
the law is no excuse for its vlolaUoiiL Tbe 
principle In a wise one, and in general It 
mnst prevail But when the drctunstances 
are smh that your Ignorance of the law 
may damage others as badly as it can 
damage you, It Is time for the law to ask 
whether some degree of respcmslblUty for 
general knowledge of tbe statute# does not 
devolve upi»n the community as a whole 
Jn the case of the traffic laws the answer 
to this Is on emphatic “Yes * 

We have seen parked simultaneously 


wiiys expcdltI<mH—It tnkCK longer ami 
((iBts nion lo move from point to point 
over our roodw (ban It should 

The probUm of Hofoly presenin two 
major nngh k— the regulatorv one iin*i the 
phvsjdil one f)n the l>roade»t flattc»Ht and 
KtralghtcHt highway imaginable with per 
fiHt rmvcnient au idents will occur In the 
alxwnce of huik rvlnlon of >ktiiu Hort And 
on iMtorlv pave*l rimds with narrow 
brldMA blind crossings Nhun> corners und 
*\((hKlvc’ grudeH HC(Jd*nt8 will hapixm In 
spite of the moHt complete sysU lu of trnflU 
jiihs and the moHl careful observation of 
the law We must havt safe highwnvs 
sanelv uswl l>efore we shall bring down 
the antdent total to the Irredutlhle 
nilnimum 

In exattlv the same fashion the pnrt) 
Urn of making the uhc of the hlghwaVH 
ixiHsUtlous dtvldeK Intii two In the 
of proiM r rcgulntlon of points 
whert Hi reams tif traffic me* t or where 
(ongention arlHen fnaii other causes or 
whore the road lutj. Ik temi>t*sl to do his 


The combination of the ferry from wMcli these cars bare Just coma, and tlu 
grade crossing. Is s very troublesome one Out of the picture at the left U a 
line of cars many blocks long, wilting their turn to reach tlu boats 


sufficiently similar, he obvioualy could 
Kqually clear Is It that the laws of tbe vuri 
ous states wutd he sufficiently diverse to 
render It quite impossible for him to meet 
this demand 

In point of fact the existing diversity Is 
sufficient to have been the subject of com 
ment and complaint, but seldom If ever 
liSR a bill of particulars been offered 
Suppose we attempt this on a modest 
H«de Our basis is the printed patuphlets 
in which 88 of the states publish their 
motor code Alabama, C3onnecticut, lUl 
Dols, Mtehtgun, Ohio, Oregon and South 
Carolina hav*e failed to meet the request 
for such material, Arkansas, Oklahoma 
and West VirKlnla, asked for their motor 
(‘odes, send only the laws that govern the 
financing, construction and maintenance of 
their highways Hut the 88 which we are 
able to cite are ample to show the wide 
divergence that exists, and tbe Imposal 
bUlty of the tourist’s having adequate 
knowledge of the motor laws of all the 
states which b*e traverses. 


worn! wc will Dw**smirnv huvo traffic tangles which 
cnuHc aJinoVHn(*t und delav rcgardlww of how well our 
nuubi are laid »ut And regardlees of how well we 
regtilHte traffic at tht (rltlial polnta If the phvsioal 
relation l/etaeon the hl*,l)ua\ the railroad, the grades 
and turns the rItUs and towTis traversed, etc., etc, la 
not whnt It should N we cannot keep the (mrs flowing 


proimble C(mdu(.*t ()f the other fellow In defining and 
enforcing these and other ae 4 *essar> standards, tbe law 
(an afford to err on the side of lenlenro It con often 
correct without penalizing^ It can even njore often 
Impose a light petiaitv as $ mere Jog to the offenders 
memory It can and should reserve the display of Its 
teeth Cor the habitual (»r wanton violator Inas- 


Twenty-stx states make no demand upon the man at 
the wheel save that ho have the price of a cor—thery 
doesn’t appear to rest anywhere the obHgatloo even to 
see Uiat he learns to drive before be venfures on the 
public roads, 8fx stnies require* a driver's Ucuuo, 
Issued orlgtonlly after examination of soiim sort and 
renewed axmuany without farther teat Two stotea 


smfKithlv and cxpcdltlotiRlv 
In the prf8(»nt nrilcio wp Khali have little to say of 
the phvRlcfll prohlema of making the roads safe and 
making them swift bevond thlM mere pointing out of 
the evisteaee of the prtffilein and Us place In the genern) 
scheme <tf nntomoHve phllowphy For Important n« 
it is to have the phvKlcnl characteristics of the roads 
correct verv many of the existing roads are wrong to 


much as those whose contact with the law comes 
entirely to Its regulatory aspect vastly outnumber 
those who face the Judge for the purpose of being 
punished, we again make a reservation for future cem 
slderHtifjn Tbe ptmltive side of the statutes will be 
dismissed from the present article right here, and we 
Shan center our attention upon tbe regulatory aspects 
of the laws, rules and cUsh^ that govern the move- 


issue licenses, but require merely the fee without any 
exarotoatlon One gives a pennonent IlcraLse after test 
One Hetkmes trade drivers after test and didvers of 
passenger cars without test North Oaroltoa lentbs ths 
Ucenatog of drivers to local Juiisdlotloii New ToA 
requires examtoatloo o^d llcsnoe from tU tesMsnts of 
tbe metropolis, While upstate drivers go tmsnpsnlsed. 
fiQ Staton iiccsist pnid digutreerk, 
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A gUmpue of tho trofflc on « crowded street (Fifth Ave^ Now York) Before the inetallation of the block 
signAl system of control, conditions here were for worse than in the picture Street confcestion 1 m prob¬ 
ably the most costly aspect of the traffic problem today 


The lack of unlfortulty 
here Is not mo flagrant ua in 
other Inatanceti which we 
shall dtOp Broadly we may 
aay that the state either 
licenses drivers, or does not 
license them and that the 
qnesttOQ la of uUnor Interest 
to the driver himself It Is 
of major interest to the state 
antborities, however Fall 
ure to demand driving 11 
ocAses makes It difficult to 
Identify the driver person 
Ally, or to insure that he is 
anthorlxed to drive tl»e car 
iB which he sits, it tends 
toward the presence on the 
roads of IrresponsiblcB who 
could |{et a license with diffi¬ 
culty or not at all and It 
robs the law of the very val¬ 
uable penalty of license revo¬ 
cation Further It einbur 
rasses the states that do re¬ 
quire licenses, placing upon 
ttiHr roads unlicensed drU^rs from other states who 
have compiled wUh their home laws and hence are 
entitled to reciprocal privileges, but who are Iroposslblo 
of tdenttfleation and dlffi<*uk to control 

Even where there exists no license rt*quLreinent It Ih 
a almple matter to make it ai)e<*lfloQll\ unlauful for 
certain (.lasses of persons to operate a motor vehicle 
All states make It a crime to operate a ear while 
Intoxicated and practically all U<%nse states punish 
this uffenso with re\ocaUon Bui when 11 comes to 
driving by children, the divergence Is wide 
Three states bur driving by those Ijelow 14 four 
make the limit 16, nine 16 one 17 and one 18 Two 
others have age limits whhh apply only In ineoriHimted 
towns One reatrhts the age of paid chauffeurs only 
another exempts from Us age limit children wlm can 
prove their comi>etence Ten stutea make no provision 
whatever against driving by Infants dve others hove 
age limits, but invalldatn them by iicrrnittizig children 
to drive when accompanied by an adult Kentucky 
ahiue puts this exeellvut idea to proper use with a 
limit of 16 for cbildren unaccompanied, and 14 accoiii 
panled In flfteon states, it will he seen n child <»f six 
may go on the public roads In charge of an automobtlo 
without violating any s})eclflc law 
Of course this Is shocking on lU merits, but It might 
appear that the lack of unlfonnitv is of minor impor¬ 
tance Whew It actually hurts Is In Its offert up(m 
the extension of nxlprotal privileges Several yearn 
ago a New Jersey youth of 17 (Just over the limit of 
hl« own state) was fined for driving la New \ork. 
where the limit is 18 Tlie first motion on hls behalf 
by the New Jersey Motor Vehicle Ooramliwlon was 
rebuffed at Albany Only a last-minute acceptance of 
arbitration by the New York Oomrolssloner averted 
drastic retaliation, which would have taken the direc¬ 
tion of minute enforcement ©f every letter of the Jersey 
law against New York cars, and would have amounted 
to a susttenslon of reciprocity The difference between 
17 and 18 years doesnt amoiuit to much but what 
about, say, Kansas with a J-t-vear limit and Nebraska 
with none? When a Nebraska child of right drives across 
the state line, U Ite suliject 
to arroflt for his verv serious 
violation of the Kansas law, 
or doe* the fact that he can 
drive legally at home entitle 
him to reciprocity? Tlwre Is 
good law and good logic on 
both sidea of this question 
the only apparent way to 
settle It without onv kick- 
hack la for all states to have 
the aame age limit And whv 
c*n*t they do this? If it i* 
safe for a 14-yeaisold to 
drive In KannHs, It I* equally 
«afe bi New Jeraey; If It la 
really improper for anybody 
khort of 18 to drive In New 
Turk. It is equally Improper 
ehewhere. Once granted a 
machtftlam for readUrg an 
agreement, there Is no rea- 
wm. in the world why there 
du>uld he more than one age 
limit for drivers In the entire 
UattAd States, The difficulty, 
of ooQtM, Wes to getting an 
tamartva Uken in such way 


as not to make ony state It^Nlutun fe**l thui U N 
being dictated to fnuii abionri 

SiipiHJse now wt exaiidne ii isdiit tliut InttresN the 
driver verj dlrettly Wlmt do i/o« do whtn jmi u\ir 
take a *ttreet car tluU Is siiiiidlng to nnelvc ami dis¬ 
charge passengerHi If wm un a nnihx of Idnlm Now 
Mexico, Pcnns\I\nnla 1 tuh Aemtoni, Wlst'tuisln or 
\\ vitiuing, nothing is left to >our Itimgination ^ou sto]) 
luul wait for the trollev to move unloss tie rc an 
safety zoni s But If Vf»u curr> this cuKtom fiom om 
of these states Into warn of the others jou wlU gii 
bawled out for obstructing rraflic 

In Plorlda \ou inaj slip past the standing trolley at 
tt\e miles isr luiur In N» w ll>iin{Hddrc hy ( m n IMng 
due lare,’ lu KentucKj wlan joii conshh r It saft ti> 
do so--not so Idlotb u» It sounds sinew It puts the 
tsmmHiuemvH light up to ^ou In Uhode Island I la 
sttitufe Implies that you ma\ sneak around Ihi wrong 
way—a verv unfortunate hahlf to lake with \ou on 
lour rince innn\ htates }HuaIt 7 elt dristlcullv In Indl 
ana \ou mas pass If \ou uic aide to d 4 » so at a dtHlami 
of 20 feet otherwise son stop six feet Ih hind tin 
standing (ar, thereby glslug Its alighting passcngirs a 
chance to dash across liehlnd it and got slrnck h> 
ajiproachlng traffic Maln( sj)C( libs (Ight fe* f beside or 
five feet tiehlml the trolUs MnsHiichusetts Is mment 
with eight feet at I he side ^-sou inns trv to shove th< 
obstruction off the track from behind If sou regard this 
ns profitable Minnesota re<|iilres ten feet at the side 
or thoexerclue of rare, Nt hrnska eight feet and a ' slow 
pasaage Clullfomla Np(*elfl«N ten m!I<‘« ih r hour and 
six fi'et from the <nr M<inljinn makes it siv inileH and 
eight feet New Jerse> makis the margin right fi*ct 
but when there Isn t spais' for tliU 30 U moj go around 
the wrong svnv bj exirrislng "extreme (iniilnn This 
makes you absolntelj resismsihle for If anything could 
hapiHD you werent exercising extremecnutl(»n in essay 
Ing the left hand paHsugi The other IS state's of our 
list make no proslslon to ooser this point of drlslng 
etiquette, which imans that the munhIpalltlos will 
supply* the deflriems hading to confusion within tin 
Mtate Itself New York Cits, for Instunre lias a 


lass a Mttic dlff* rent from 
ans sse huvt (piottsl It iiro 
hiblt'^ till auloinnhlU from 
iipjimac lilng nearer than 
right feet 01 oily dimtioii 
and tlauigh It Is plitlnh 
smaigli wnrdtsl P‘1 jier <vnt 
of dristrs ha\s to base It 
pulnlid out l*\ a iKdliriuun 
OP n iimglstiutt that this In 

< ludi's tiu n at of the i ur 
and n md it^^s the bthaslor 
of au usjt<i that can t wpas^z*. 
pasl and has to slop 

Now tlart Is just oiu rea 
son tor ngulutlng tin rria 
t lonship lietss 14 a a nan ing 
HiitoinuhiU and a standlag 
trolh i II Isn i *lone to la* 
liumorons or to annos the 
motorist it K done to make 
It safe f(»r iHHiph to boani 
and lease the trolks It Is 
vers ot>vlouKl> lad the tuse 

that IhlH and necMlw be 

a(hltV4Hl hs dlffercsit means 
in esMS stale It Is v(rs (divloiislj true that a nm 
V( nthm \slih h affords nthniuale proft't Hon !<» the paHsvn 
gi rs of till Intlltv In om lornllts will di> w) In other 
l4Mallties riu r* Is olisoUitris no reason In the world 
ssln all tin slates could lud l>av4 the saiiiL law on this 
isdnt- i \i epi for tin dtllhnUv of diH’hllug just wh*pe 
the uniform law Is to origin ite It is of (sairst^ tHpially 

dear that this diffit uMn has Imshi to date the dominating 

ra< to and that It niom Is n^sponslldt for the dlser 
g<ms that t \NIh To this point we shall return later 
'lie M)s*td limp is imoth* r vers drondful tiling Ifia- 
ir()uin(\ Ian (al < k tsso dlreclloiis Fvers state ulinuMt, 
has a gineial H|Msd limit deslgnisl to appls on the 
o|Hn Haul and lowip limits designed tf* appls where 
Iraflk Is heaw or tla naid\va\ dnngcnuis Plvirgetu’e 
Is to U found In tin Hp(H:llh figure nuimHl for the mnxi 
mum and dlvtrgeniO Is to be found not alont in the 
siHs UK lowf r tlgun s named for *!IHm lat liH’iiIltJeM but In 
the phsshal tondltlonH which an laid down rk defining 
Haw H]a.s iai limit rom s, 

Iiot UK first at the mutter of general limits The 
stales an uInuU cspialls dl\id( d la re on nnotla r matter 
of gineral prln* Iple Some of Hwmnaiia n figure which 
Is uot to he exuHsh d under tins i Ire iimstam etc OHa rs 
Hit not an nhseiliUc sised limit but a figure s\hl<h may 
not l>e exevecKd witlmut estthllnhlng priwwt /ucte or 
presumplhe evieUnc'e of re^ckless drlsing If sou drive 
faster than this and have a sninah It Is more or le** 
disllnrilv up to you to prove that sou were not eareless 
or rtvkiess In general primu /actesiH*ed limits are a hit 
lowe r (linn ahwduti one* Two stnus Maine tend Mary 
land have lM>th and ciirlouslv enough agree on Ha 
flguMs more thin 2''i mill's iier hour eslablishew prim/r 
fath csJeUneL against tlie driver tend iiajre than 15 Is 
catigorUallv prohibited In alt other states the driver 
has to real the Inutk soinethms ratlier earefulh to 
ellvw*o\4r wluther the publlshui si>ecd limit N an ahso 
hite etm or 1 arris a suggestion for him to ki'tt) In 
mind In Ihi iireseuts of other mrs 
Ak for Hu aetiial figure's, fise slatts s|KSlf\ 2' miles, 
HiKteen name tO and nine 15 Asextisnu's we have 20 
In Mnssjie huHc ItH and 40 In KanNns J ho Mitssai husetU 
limit of eemrsi Is me relj n 
picsuMiptlse one and Is en 
forri d w 1th dPt re 1 h,n (he 
wi Ite r has sjdP It wide open 
In the presinre of (rattle offl 
04 rs wIHuait a reprimand 
Thres Htjips ask for a ren 
s<in dde and priq»er aiHsst 
wltluait Minting any nunierl 
eal litiillH and tla p irnphlet 
w hh h Tt nn< ssee semlN In re* 
ftlMinse to a requPHt for Its 
truffii laws eonnlsts of a ced 
104 then of Isolated arts none 
of whlrii Hnvs a svord aNait 
sj>oed e xcept the one that de 
niands a full stop a^^ grade 

< roKslngfl Me^st drivers 
would iirolxihls agree that 
this Inerejtse's tlm rimnoe eif 
staMlng t>n the erosslng and 
Ik tlu'refore tm unwise jiro- 
slslon 

There ndglit l)e Heaiie argil 
hunt thnt for instance n 
greater nveragt* *peed Is 
pre>r>fr In Kansas than In 
(C*onfift«ed oa jKige 65) 
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Psychic Adventures at Home 

An Episode that Started as Formal Investigation, Lapsing into Adventure and Actual Comedy 

By J Malcolm Bird 


HEN our pHychle Inwfltitratlon irhr 
uimounml In our Ihhuo of Jimuary 
liiHt, tht first entry to come Into our 
ImndH wuH ihut of Mrs Elizabeth 
AHen Totjiwm of ChleuKo Fhis 
tntrj wuR not forwarded b\ the 
medium licrs*If u Indj whotn we 
shail cull MrM T wrote on her be- 
htilf llie formal enlrj followed 
Im numerouH Itttcrs, nit exprcHHlnff (lie metllum n ex 
treme deslrt to come before um at once and uM detailing 
the financlat Ulfilt ullles of the trip The Chlca>,o Tribune 
had indloited aiuh interest in onr psychic pnijEram that 
we passiHl the word to them and thej offered to finance 
and conduit tlie entire expedition Miss Forbes of the 
Tribunt staff had difficult) in Ketllng to 
Mrs Touison, and more difficulty In get 
ting her deiision It was finally phaded 
that her daughters health was such as to 
render the ioiime) liniHisslbk at that 
time. 

Mrs J was aHoweit by (he Tomsons hi 
remain In Ignorance of all this, hir first 
knowledge of the Tribunt offei and Its 
refusal (ame from me accompanied h> mv 
sharp Inierrngatlon whether she was really 
the authorized mnnuKer for Mrs Tomson 
or Just a volunteer The question was 
answiViMl In lhi former H<*nse, but still I 
had no direit word from the medium In 
I he meantime, a very ohjeitlonable twt> 
laige spread appeared In certain Sunday 
newHpaiHrs In Cldiago and other western 
eltlts riiero were several w« Ird daubs 
representing the artist s conceplhm of 
>,hostH and matcrinllrafions, and the remaining space 
was ftlUd b\ th« Htaiement niteratwl In various vt^uys, 
that Mrs Tomson was coming to New York to win our 
award A few weeks later a sliort news ittm ran 
through tlip press of tla iiralrie htatt*«, to the iffeit 
that she had como and Imcl won It That the> Tomsons 
were In some wav n^sismslblc for tliesi storks seemed 
a natural nsNumptlon and one which 1 tentatively 
ndvancisi In (orrestsmiUmi One of these letters was 
IMiKsed on to (he imdluin s husband, Dr C H Tomson, 
and us a rcHulf, J was for the first time honoreil bv a 
communUutlon dirmt from tlie roniwins This denied 
the charge which I had not made and It repeated the 
tail of tlie ardent dcsin to come to New York with 
the financial Inahllltv to do mo Sivcral further letters 
from (lie Tomsons and fiom Mrs T followed in rniuh 
tlu same Icnoi In the iiicantlmi the v had been able 
to finumi trijm lo New Orleans and KiiusaN ( Uv, but 
nor to New York 

Auolhor phase of the matter has to do with the 
National spiritualist AKscMlatlon This IkmIv reganls 
The imsllum as a fraud and has so statenl la public 
prim (Jreat agitation was displayed l>v the mcHllumS 
repn'sentMt!vi*s lest we erc*dlt tiusc charges which tlK*y 
ixpiulned awav at length, with fre^e use of the word 
is^rse<utlon ” In April wldle 1 was In Chicago, Mrs 
T spcjke the hhuk pIcsN over the telephone and I hnd 
to Interrupt her iienmptorliv to assure her that what 
other iicople tliought about tin rni^dlum would have no 
Influemv upon our Committee s dc lllieratlonH Our 
ludgcH wen however necessarllv aware iioraonallv of 
tin faet that dc talletl c Imrges of fraud hnd been 
brought against tills iiuHllmn at rnanv times and iilaces 
so that there c xImIoO fair presumptive ground for infer 
ring that munv of her man!fe«ta(Ions were fraudulent 
lender all these clrt uniRtances, It was dlftVuU to believe 
that Mrs Tomson had any Intention of appearing 
lief ore us 

I Hte In October nevertheless, letters came Informing 
me that Dr and Mrs Tomson and their daughter were 
en route to New 'kork On Sundnj the 28th, they 
arrived On Tuesduv Dr Tomson called on me and 
refused point blank to tell me where he was stopping 
Througliout their stav In New York, my onlv means of 
communicating with (hem was to call Mrs J at her 
Imtel Usually she was out and I could onlv leave a 
messugi* for her to c nil me hack Whnt I snid to her she 
had to relnv to the Tomsons with more or loss difficulty, 
and sne had let pela> tliolr answir In the face of this 
T>r Tomson took everv oppfcrtunltv to Impress upon me 
tlmt Mrs T had no nnthctrltv to arrange things for the 
irndltmi and tlmt her presence cimstltuted an Inlrusbm 


into their affairs widch was blttcrl) resenteil by them 

On Friday, November 2, I was informed by Dr Tom^ 
son that the medium wua to alt Sunday evening at the 
Haymond lUtcliock estate on Long Island. I was invited 
to attend this affair, and to bring the entire Oummittee 
Upon in> explaining that Houdlnl was in Texas and 
that the two Iloston im mbers of the Committee bud no 
present cunnectlon with the case, the invitation was 
turned into a iicrciuidory demand that 1 secure the 
presence of the tntin Committee Dr Prince and I 
actually attended, at much ptrsccnat inconvenience Dr 
Carrlngtmi had n business engagement of the utmost 
importance and was unable to go Uis alisence created 
a fresh storm of prottst 

Tills Oreat Neik scunce had been announced to ns, In 


the invitation as an entirely Infornml one The medium, 
wc wi re told bofon enu ring a st rU’S of serious sittings 
with a giv«n drclc Hkts to meet the members In a 
frltndl) Heana for pll^p^lses of No<laI contact It 
WHS on tills undtrsiundlng that we wtnt From the 
moment when we entired the luuise liowover, every 
effort was nuuie to gl\» our pretumcc an official ihar 
a<Ur Tlu Hotlul contact pita was a huge Joke The 
medium was laid In s<s luslon In another part of tlie 
house Our tli«t gllmpsi of her was vvluu she entered 
the cabinet running through the circle at top h|S‘hc 1 to 
reach it at the end slu left it with equal mimwI and 
greater suddenness Two frantic flights through the 
send darkened room wen lllerallv all w« saw of her 

The cabinet was ctuistructed after om arrival under 
Dr Princes watchful eve When all vvas reach, the 
loom was far from dark, several of the windows remain 
Ing uncurtnlned Tticn was no mcKin and no elcHirk 
light outdoorM within tlie range of these windows but 
the night wjih dear and after ones eves were adjusted 
to k the tihimfnation from without was considerable 
In addition a single blue bulb was lighted In the room, 
across from the rnhlnet The actinic value of blue light 
is 80 mudi higher than that of nd that a stenographic 
record of the sitting omUl prohuhh Imve been made 
Y'et of course, the Illumination waa by no means miffl 
< lent to enable u close watch to bo kept for suHpictous 
moveiiiento, 

Mrs Tomson s ad lonsUts In the “materlnllzatlon** of 
‘spirit forms No definite claim is made regarding 
these If one will one Is permitted to assume that 
some of them are full materlnUzatlons ’ la which the 
medium would he expected to be on her chair In tJie 
cabinet while the gliost walked Hut they are freely 
admitted to U *usuallv mere transformatlcinsy” In which 
the physical shell of the medium Is used as the fonnda 
tlon for the building up of the presentment of some 
detiarted person. 

Many instances are recorded when these figures have 
been ‘recognised’ by sitters as those of their dead The 
rec(»gnltloii applies particularly to Ihe faces which are 
usunlty covered by veiling or some undefined material, 
and revealed only gradually and In part If the actual 
degree of likeness could be determined scientifically .and 
given a numerical index, several possibilities might he 
examined It might lie Judged tlmt the manifestation 
was not objective at all that tht medium had got, 
telepathicuilv or otherwise, a mental picture of the 
departed which she had consciously or subcomadonsly 
imitated bv normal phvsica! means—a sort of animated 
or Illustrated "‘spirit message " If the resemblance be¬ 
tween the apparition and Us original were high, it 


would be necessary to consider whether normal physl 
cal means could account fur It, or whether on tu face 
it were an objective phenomenon The pusalblUty would 
also be discussed tlmt all the faces were but generalised 
ty|8^ and that chance plus hysteria plus desire would 
account for the recofpiltlons. 

Rcgordlettw of thU interesting and difficult question, 
however, there Is one outstundlng feature of the apparl 
tlons which U dlstlmtlv an objective phenonmon— 
whether genuinely psjcblc, or fruudulont Precautions 
are taken that the medium has with her in tlte cabinet 
no white materlHl, and the spooks Invariably appear 
clad In flowing robes of white. These white garments 
must he explained on the one ground or the other 

At the HUchcnick Rcance, there were some thirty sit 
lers—mostly theatrical people In spite of 
the advertised Informal character of the 
occawfitn, the presence of Dr Charles M 
Niesley of Munhasset had been secured for 
the puri>os6 of subjecting the medium to 
anatomical examination I am informed 
that Dr Nlesley Is one of Jjnag Islands 
best regarded medical men After he had 
fin Ished his task, be turned the nude 
medium over to a committee of six ladles, 
who clothed her In a brilliant hued kimono 
belonging to Mrs lUtchcoch Clad only In 
this, they conducted her downstairs and 
she rushed so precipitately through the 
circle and Into the cabinet that I was 
barely able to gather the impression that 
Id fonn and face site resembled her 
daughter closely 

Mr John K. lirachvogel a member of 
tlie law firm of Munn Anderson & Munn 
was present bv agreement with me and he had brought 
Mrs Hrachvogel Much against her will, the Tomsons 
Insisted that she serve on the committee of ladles and, 
having got her on It thev attempted to make her par 
tlclpation stand as an official and binding act by the 
^icraNTinc Amkhii \n 

The charge has, naturally been made that the 
tmHliiim brings the white material Into the cabinet con 
oealed In one of her anatomical cavities the medkal 
exumluntlon Is to Insure agninst this Dr Nloslev 
Interpreted (lie problem es referring to the vagina alone 
and directed bis examination to that quarter only He 
paid ho attention to the rectum or the esophagus, and In 
fact had no Instruments with him for so doing Thougli 
he made clear the limitations of his work, Dr Tomw>n 
exIiciUHted every device to get from him u blanket state¬ 
ment that the medium could not ptmslbly have anything 
concealed anywliere Ufsin or within her and similarly 
he siriigtled hard to make It appear that the S( iicntihi 
Amkhh AN was a partlclimnt In Dr NIeslev s findings 
and was bound by them When confronted at n later 
date with the Huggestton that the medium might have 
carrltHl muterlnl into the cabinet in a capsule of some 
sort In the rectum, the esophagus or the stomach, Dr 
Tomson Httentpte<l to asaert on his owm authority as a 
medical ninn that this was an anatomical ImpoSHlWUfy 
The sword swallower and the ruminant are sufficient to 
enable any laymen to contradU t this claim 

Dr Nlesley examlnevl the medium s hair Mrs. Tom¬ 
son, after he had left the room Informed the Indh's that 
he hadn’t dime ao and got them to do It again She 
may have made on honest mistake, but the fact that 
she went to the tremble of making such a false state¬ 
ment and getting this test repeated lends to the sug 
gestJon that on putting her hair up for the second time 
she concealed something in It more pUuslblUty than It 
would otherwise have None of the ladles was pro 
pared to deny categorically that she could have done 
this 

If not actually taken Into the cabinet within the 
medium, the white goods might have been passed to her, 
or planted In the cabinet The cabinet finished, all 
sitters were Invited to examine It, several did so, In 
eluding myself Then we were seated, the lights ar¬ 
ranged, and we inferred that the medium was to appear 
Instead of this, Dr Nlesl^ first and then the ladles 
were derignated and sent upstairs to do their work 
During the ensuing Interval of twenty minutes the 
seated group broke up, and hod to be reassembled when 
the medium was really ready to appear I could not 
testlfjr that the cabinet was not tampered with In tMs 
Interval, nor could I find onybody elM who conhL Dr 



yERY medium muil decide for henelf i»h€lher she carts lo parttci^ 
pate m our psvehte invcsUgaiion She must consider our motives, ihe 
pnopriefv and fairness of our undertaking, the feasthiht}f of our 
conditions, and numerous other points If on onjt grounds the decides not 
to ivork rvith us, our efforts to persuade a change of mind are hept ivilhm 
appropriate limits, both in degree and in ^in^ ft is not our desire to harass 
onp metfium But all data necessary far ihe choice beti»een porticipahon 
and non-participation are easdp available, so that a performance like that 
of Mrs Tomson inJicofes on its face that n>e are bemg trifled ivith On 
account of its mierest n>e have decided to tell the accompanying story 
Because ti u one that revolves about ihe personality of ihe medium and (hal 
cf her husband, n>e tell tl as a tale of psychic adventure rather than of 
formal investigation Because m ihu instance ti IS <m essential part of ihe 
story, We are NOT Withholding the identity of the meJium —The Editor 
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and Mtati Tomscm m<)Ted fmly about during this highly 
artificial Internilssiim The procedure seemed milflctently 
oblique to create active suspicion, which would be con 
trudkied by no known facts. 

When the medium made her dash for the cabinet, she 
actually brushed against her daughter^ and the tlluml 
nattun was not sulU as to enable any sitter to acciult 
tbeni of the possthillty that somethtng hod betm skill' 
fully passed In lea\lng the cabinet at the end of the 
sitting Mrs. Tommin without the Slightest warning 
but^ through the curtains like a firecracker, and the 
daughter leaped up and caught her mother In her arms, 
sUitiHVtlng her thfnogh the group of sitters. The condl 
tions to make posslblo4be act of imsslng o guilty bundle 
bu( k to the young lady were hen* present t<» an alarm 
Ing degree. 

With the medium In tho (iih|n«t the nlutng opened 
Dr Tomson and the daughter now made great sht>w of 
not Approaching the cabinet until afur ilie first appari¬ 
tion bad appoiired After n brief wait tht curtains 
parted, and a whIteKjInd figure stood In the oi>enlng ftir 
a luoident Then the senneo routine commenced 
This routine involves the Idea that each Qpi»arltt(m Is 
directed ut an Individual sitter No amKtuncenient of 
his identity is made, the doctor or tho daughter gets a 
sort of “bunch” uh to who is wanted next, pkks this 
hitter out of the crowd tuko< him bv bfijli hands to 
guard nguinst any dHlIberute or < motional rough sLufT, 
find condmts him right Info the vtr\ Jaws of the 
cabinet I'hese roll ajiart, and I he apimritlon Is Liu re 
Alter a moment’s lnHix.*ctlon, tho sitter is l>m Ued off a 
little by his condiu tor and tlu apixirlthm follows, 
thereafter retreating Into the (abinet 
At Oreat Neck there were two recognitions Mr 
Hitchcock recognized on uncle, or n grandfather, or 
perhaps btah with heavily liearded fme t"lne of the 
ladies, who statcsl that she hud never met the medium 
or been interested In spiritism was nductal to a condi 
tion of einotlonnl crlnls bv ht r vor> posilhe rect»gnltloa 
of her mtdhcTB face and voice (In tlie four words Mj 
own darling child!') This ludx was embraced and 
kissed by her iipiMirltion, and stverni other witters were 
Touched by fingers or drapen’ 

In two trips to the cablntt I was nt>r bun bed The 
first time, the figure was henvllv vetUd and MIsh rtim- 
son tried to csmvince me that there was ccttfplasin In 
active movement upon tlie face Flnallv the veil dropited 
suddenly, and tliough th( head tlan rolled violently 
Uu kward and the curtiilus closed Uly [ wus jvosltlvc 
that tho fu<‘e was the mediums f\cn so, of cfuiree no 
damage would be done her cl lims On luv second ml 
vanco, the face that w'uh premitcd had a curbius un 
tinishetl appearance, as tliough tin ftaluns were hut 
half formed The figure on tills ociasUm avoided close 
liiKiKMtion BO that I (ould not chwk thts impression 
So fur ua I could see none of the figures was notably 
different In height or girth from that the medium 
At one point there were M?viriil words of gtsal evening, 
addreawMl speciflcolly to me from the cabinet In n 
heavy buBS voUe Tliough this Impressed 
me as obviously artificial Dr Tonisnn in 
sUted that It was tlie voice of his fnthw 
In law Tho opening was not pursued 
Apparently the onlv avenue of attack 
for one seeking to demonstrate the char 
Utter of these inanlfcBtatlons lies In ctin- 
Rldenitlon of the white drapery Tin (tm 
senwufl was that tlds was a textile fabrlt 
—tullo was the word most (fften used In 
simile In the advance notices which wer© 
glvrn UN of the performance^ emiihasls 
was plai'cd heavily utvon the unwrlnkled 
apiN*arnnce of the robes, and the extent to 
which the edgis stmal out <risp and un 
folded AU this was exaggerated I 
thought the substance could eanllj have 
bcH*n a fabric sufflclcnth light unci soft to 
stand up, under dose packing well enough 
account for Us appearance 
Mri Brnthvogel was quite certain, from 
the way the nthes hung tliat we were 
dealing with a made garment, and not with mere 
yardage of hK)se cloth Incld<niall\, the yardage neces 
sftry to produce what wo saw was again grossly over- 
estlmatetl In the extravagant advan<*e statements. Uke- 
wise we were given to anihlpate a fluidity nn<l fr4*edoiii 
of the white material (suggesting of (vmrse that It was 
wtoplnsni) whlih the performance did imt achieve 
Psychic supporters would accept no adverse verdict 
based upon (.apturc and unalvsls of n hit of this ma 
terlnl Evth if It were UUntlflahle ns the pnaliirt of a 
glvai mill, the believer would accept It as an apport, 
brotigiit 10 the laWnet from n distance, by ;vsy<hlc 
power, for the medium’s use For a Bcientlflc distiosul 
of the case, the question how it pff Into the cabinet 
would have to be dtscuased from every angle So far 


Qs the Great Neck Bitting goes condlthms wert too loose 
to permit the exclusion iff i>bvlouB posslblUtles It is 
of Intereiit to re<N»rd however, that no Him r outside tht 
medium’s puny was prepared to Ulstuss tht mnnlitsia 
turns from any other angle than to ask \Vht*re did 
she curry that stuff?’ 

On Friday, November 0th the Tomsons ga>c a xmblit 
seance at a spiritist cliunh In BnaiklyTi 'lliev had 
already attempted auth a jicrfonnunce on Ta«sdav the 
OtU, but the doct<ir demanded that the tuUecdun prAx-vxk 
the (jeunce, while the chuuh p4M)ple insistnl that the 
Heance pri>c€de the colletf ion The net rtM^ult wus no 
seance—and no collet tlon' The ptHjph wh<) nrnini^Ld 
the trldav altllng were slmtrc sidiillstH who m vor 
thclesB, btllevtd that this purtkiilar medium was a 
fraud and thiv xdanned lo exptme liir at nil (us(s 
The climax uime when one voung man with nn Irish 
Humame, contronUd with u ^host and finding Ids hiind^ 
Becurely lield, reathed ft)rwuid and bit tlu uia>ariihtnf 
Ihe silting at unc-e broke up in a free Ikht, although 
ilrs Ttniison posrptmed iht faint with which sla 
usually niecLB umgh luttlts until she was safclv uje 
Blairs. The biter staled that he got a numlbful of 
cIiceNecloth 

l>nts of well meaning folk are always trying m tdl 
ug how to catch our lutxllums red liandetl 'llu gtmral 
idtn MtH-Mis to Ih» tlmt one metis onlv to flash i Inlglit 
light, or start a nnigli house of stane sort AVhliout 
any crltfclBin tif tliose who do It tills way, we dn It 
differently We do not Klart with the assunipilHU th if 
the inetlium is a tnsik, but rather with tlu nssumptlnn 
that if he Is tine the instniniental tCHls width wtnild 
give UN the nettssary information aiMvut genuine phe¬ 
nomena will do as well with fraudulent ones The 
precipitate msaile who sec, In the Imaglnetl siircesa of 
biting grabbing ett u condoinnatitm of our shmtr 
methods or evm of our willingness to sit with a uu 
dlum who If a fraud could be (aught by this rough 
stufT miss tlu ptdnt (ntlnlv At the same time we 
are the luHt iieople In the world to dtjiy that lie n Is u 
ctrluln dtllclouH humor in llu idui of hltlnt a ghost 
and flndlng that Its prcxltuis h toplHHin Is iiurcly a 
mouthful of (.hef Rtslof li 

Our hpHt ttsi Hcuiice with Mrs Ttausun, In whUh we 
hotasl to advance towurti knowledge of the s»)un.t ns 
well as the nature of the white mlMs was stluduhd 
for WednoHduy evening, Novindar 7th Ah UMjal wt 
Iflaoncd to Bit in the law llhrarv of Munn And* rson & 
Munu Tlds nx>m Is oirintul comjiletch Hhelved for 
and lined wltli ImmiKs wlunvtr door and wlndowH ]>er 
lult, rather Imndsomelv furnished—altogether comfort 
able and cfuy Numerous nuthorith^ and soveral me- 
(liuiiiH have sixn It and mme lins BUggu'sled that It was 
not a good place f<ir vmv<hU work Airs T lierRClf was 
emthuHiuNtk regarding Jtn advontagtH 

Shortly aft* r ihmid on WulutHday, Dr Tomsem calUd 
utxm me nccomfiaiiied as ahvavs h\ his chauITeur 
Whetlur he regards thlH m m as u iKKlvgunrd or a wit 
ncNS I do not know but I have yet to <ve him without 


him He aMktd to sec th* nM»?» wh4 n we wire to hU 
He wmm t falrlv ovir tlu dooi «ni and hid n( t lookid 
at the room ut all bcfc.rt he stated In w* manv words 
tliut it would nevtr, novii do 
’fhe only reanon wbkh la (s»uld present ImnudlatHy 
In rCRiMinKC to mv qaerv was tlmt tlun wtn no tadli 
tlCB for dUrohlng the medium 1 Bhowetl him tin re was 
a comfortable ^trewKing room with running water two 
pteiw HtroBB tlie hall So he Bhlftfsi his ground and 
made the lens cimllv controverted BtaKiiunt that Uu 
library lacked the psychic atniogpliere 
PreRsed tfi Ive more HtuTlfi*, be aBserled that the room 
gave the ImpresBl »n of a public rather than n private 
place I feel Bironglv that thi revorae Ib tlie truth hut 
I merely reminded him that the medium Imu snt often 


and. snccoNHfuIly In tlieators and pulpits, and asked him 
In wluu wa\ tlu he plmvK hud an ntinoftpherc of privacy 
whUli our llhrarv huked H< explained timl the dif 
krenc* lav In Hit cin iimstnntH tlmt in th< iheaUr or 
tlu Lhunh t/tt tjudinnf it ns rt nwte I was quire ready 
to grant that for this mwllum, this \m\» an liiqatrtHlit 
ton^idtuilion but I was sun>ri''<d to Imv^ lur Inittluind 
urge It I [hiiiUtd out md tlu niispu Puim clmracftr of 
tlie claim but mi n Iv tin olnbuis Im onslstt-Di v—that 
suth iimotvm^^H wurth Inert asisl rather than dwroHned 
the reNCinhlance to a puhllc pliue 
UIk doctor ^-1 mk to his guns niul iillimatelv asked 
w lilt her \v( could not go out to sit In a room in a 
julvate resldemt Ncmuuiare 1 n plli d Ih it on x<nu lal 
(jrlnc IpU s \\c jK rhapK (ould but th d ou t i^ht hours 
notice we touldnt llu n would \m mr alont the 
phvsical i>ri>l>I( ms of llu last minuli sjiift hut also the 
fimllng n plate—not evirvlsMlv wants a suiiut lu hi in 
Ills llv ing r<HUM I lie doctor verv klndh olTt n d to take 
tills load niT mv Hhouhh rs Muu ‘so-und So, u frlind 
of Ids Ik Was mire v\ould ofTtr a rtK)iii In lu r apartjiient 
^^) I dldn t laugh In Ids face I iHdiUt d out gc*ntly 
lull firmlv that if opi InvestlgatorH were to pluo theue 
NolviN In a itosHion wlurt tlu v might hav( to rendtr a 
favor ihi* vtnlld this must Iv of kucIi tharacter that 
our readers could JK^pt It and that tin v (trtainly 
^ouldnt accept It If we hdd tin m limt we had sat In 
pruulscN ovtr \\hl<h wo hud no control nvN brought 
n[) the whob (piestinn of the pnqtrh Iv of oiir condltionH 
and evtn of the jimprhfv iff our iiniK»sinx an> tsmil) 
lions at all \\i laid anucmnvtsl that If tin vondlthms 
whidi Wf pioiKisnl to iinv nuHllum wire In lier fiidg 
imnt inhihitivt (ff tin plumamna vvi should la willing 
to (llv usH tia posNlhllltv of attaining In houu tdlu r 
wav tlu (lid at wlihh the offtiidim, londlflonK wtru 
uhiud ivr liniiHon to Intiipret thin as ohhgutlng 
us to <(aiM(k anv dt uiand whidi he might iilukc for 
llu nhnitiiunt of (ondiiloiiH wlddi lie dldu t like The 
furl lur hi wtnl tlu mon uNurd lie got until finally 
h( waH tatkln,., alsmt niipphuunting out Judgc» with 
thrcH of his own dmlw ' i tinullv rcmlmUd him that 
wi wcunt Rubiiddlng ouiselvis to his test he was 
submitting to ourn that if lu dldn t Hki oiir rubs lie 
m (sln L plnv tlu game at nil hut that If hr vvanUsI to 
pluv wlihus vvi wire the rule makers Ht tlmuglit this 
iiorrlhlv uufaii and omsHidtd He (Inallv delivered his 
ultimatum, tiuy would sit tm premistN seletted by 
Hum op Jot nt all So I oalkd up my commlttwinon 
and mv hUpik anil udd thetu It was till off 
'llrursdav lunm lu ran In ng^iln—still with tht chjiuf- 
ftur lit apparently thougid I had Iks n hluHing and 
would ns'i d( He asktHl whdhir vvt win pn pared to 
sjt oulsidi our fdlbis No pioivsltion to nil lliaf day 
hdng tn\(d\»sl 1 Uulh dtd our willlngnvs^s t<t hold the 
staiUis In llu apartnunt of i\tr Orstdi Munn fven 
lids coiuisslon vvahUt tnough he made tlie hihhHIc 
point In HO m luy vvoids that tlu medium would Nil 
only In a place wlun wi could liuve no preliminary 
cL»ntrid tff tlu t>r<mlscs I atiuned him of cvpnceallng 
hlH rial ohjecllttns to our law llbiarv and 
(old him that in mv Judgnuent ht was 
ifiald of apparatus width ht iihlurtHl a« 
npiueakd In iht walls and lloitr Uhlnd 
tlh iK'okH eft lit W(puhln I dtnv this 
i liargi 

As Ik fort he (arrhsl (he dismission 
ufii Id Hi uuuk H virv i b ar tlmt ihey 
pn^iHisid to kI\« us one titling and to 
dtiuand a vtiditt on that sir nrb r htiNiN 
H( nftiKd si\(ral tltius to the (jrreat 
Net k sitting is an opjMPrlunltj wldtli vv« 
had ilir olv lud tt) (Miudiu l)h phenom 
mil and < xpn^siMl aiu w liN indignation 
tliiil out mtin (niiiiMiitiL hadu f lM‘tn 
pi^sinr Hs 111 hid n id our (smdilionK 
hu( of (oupm in tin tnsi tff a nudlum so 
W(l! itid fnvorahlv known as Mrs J oiiiHon 
wc imisl Ik pn pan d to w live thest I An 
a nmttir of fm t Mrs T'omw.m wun pretty 
tlud of (!um alUgtd w kntlflt Investlga 
lions titid (III M pliv si( al f xairiUiatlons mid 
sla was not at ail sijn lliat sht wanltd anv nioroof them 
I asktd h)tu win Oiev had (Uh n d oiir Invesl igatloU If 
thw U li (h It wjj\ aUput it, and la said that tlitv ntvi r 
had (utrnd It J asktd him what la was doing in 
mv o(IIm in Hid r \mi and la dldn t hthdi to know 
(\,Hth Ih tin ill\ nall 7 id that we wetc goln^ to run 

oui own luvi'sii^.idion In our own way and that wo 
dldn 1 gr ativ tan win (lur lu and his nudlum workoil 
wlihus or not Solhn lu wmt invav wilha parting 
shot (o tlu ( Ifm t that W( vvtrt being finnmisl hv the 
( atludh < Jiiinh and tlud our whob lnv( stigation wuk 
n fravid d(sigiitsl to dlsmedit Innoom mi dluuiH My 
parting shot was that I didn t lx lb m lu had at any 
tlnii had anv inieiit of stiilng with ns Aside from 
thcHG minor Ittms wt agreed larfettlv uivn all polntB, 


r 'HE Scientific American has undertaken an tnvcsUgaUon of 
psjfchtc phenomena of objeettve character, aimed prtmaril)} at <fe- 
ci^ing lifheiker such phenomena occur, and secondafil]f at learning 
their cause if (hep do occur The manifold subjective maniftstations of 
pspchism are for l/ie prcacnl excluded from our investigation, because ii>e 
arc prej>ared to admit (hat thep occur We have invde^y all phpsical 
mediums lo work tvith our Committee of Judges ivho as me have empha- 
saed, are examining phenomena and not mediums Less as an inducement 
to the meJium. than to assure the public of the rdiabilup of anp favorable 
verdict ivhich iPe mav be called upon to render, rve have offcicd $2,500 
h the first medium ivho ts successful m the production of pspchic manifc5/a- 
IWTO of a phpsical character before our Committee and under their test 
conditions An outbne of the proposed conditions the membership of the 
Committee, etc , c(c , mil be found in our wiuc of Jamiarp 1923 —The 
Editor 
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hxtemal and intarnal views of the latetit model of the leading air cooled car, showing the manner in which the conduit from the blower la joined to the cylinder 

assembly, the path of the cooling air, etc« 


The Future of the Air-Cooled Car 

Engineering and Operating Facts that Call for Its Most Serious Consideration 

By Vutor W Pcge^ M b A E 


III (iKnmil tnklfn(\ of iinv form of heat 
Is dttirfrilmU tiv Ok ratio of tlK 
|KP\\t I < ti(tLjii( d to u dotlnlto fiK I conKiirup- 
tion \ ctrtiiln nmount of tncr^y wlH be 
lllHtiUfl la the fonii of hnit when u 
jKinnd of tint fin I 1 m hiiniul If the 
(..reatti piojM/rlhn ol tli< litut units dtrlvi^l b} burning 
Ihe e\|^hr^jte inixtiiu toiild la utlll/ed In d »liig UHefnl 
work tin (fUclentv oi flu ^uHolinL engine would be 
grtiiler tliun fhaf of jin\ tdlur foiin of onergl/lng 
)H>wi r TIkii 1 » I gitjil 1 WM of luut fioin muIoum 
( tJijfMR aini ng whhJi mn Ik dttU IJic ndiittion if 
prewun of tiu ttpimOHl guK ilirongh cooling tin luotoi 
jinil tlu loss of lit lit tlinnigli the t xhauHt Miivts whin 
Itu burnt ^uHts \Tx t\t>oIl<(l fr in tiu cjltndir Tlu w 
lowHS ^iii> In dirtinut di Hlgn*? Konn of them tun 
liurdlv Im 11 (111 til oihim tan Ih ohanKotl bv altering 
dotailH of lit signi 

llu liiHh tint ugti lilt waUr Jacket of tin iwtrage 
lUCoinoblU jhiwt I I bull i\tH(lH gl% ix*r ttnt of tlie 
tuial full tllUUn N Ibis lilt ans that In inoHi eiiscfl 
iiitno tbuii one-thlni of I In In at unitu tlmt Hlmuld lie 
nallabit fi i |M>\\ti ait absorlud and dlKslpatetl bv the 
(iHllng wntti Nnoilnr ihiitl is lost tliroiigh Ihe 
I\liiiu‘<l \al\ts bating but lUi i»el- tent t)t the luat 
units nvtiibil It to o\cinuin no lor filitlnn and do useful 
woil \ grtjit h ss ( f In il thiiiigh tin totiUng bj stems 
(uunot Ik avotdid as mmio method must Im jirmldott lo 
keep tin ltai|Hiatuii of tin tnglnt nltliin proi>or 
luninds lIo\\t\ti tt tMug an\ tngint Is not a pr< blefu 
m refi ig( r ition uinl the (inn iiiusl bt UKtsl iid\lHe(II\ 

It (h appiiivnt that (In rafild tombusHon uud contlnuetl 
Mtiks of (xplo'^lous by nhbli the enirlnf dettloin Its 
iHWtr \\f aid HIM n Iniit (In tinlMl portbns of the (om 
btisfb n tlimulM r and \nl\os to a rtd heat If m one means 
Ht ?< not till tu In (( Ddia f itimli of ihls bent twat The 
high It ni|M I ill lilt of lln parts of an lUKooled engine 
would burn (lie tub)I allng oil c\en that of the best 
(pialiM and alniljir of mliHial or organic nrlglii and 
tip pistdi and rings houIiJ In it and tvpnnd to stuli a 
digits tsiMtlallv whin deprlvid of oil, 
tint ihev would stbk and work bard In i' ■ ■ - 
tin t^lind 1 t IhU would sttre Itu walls 
ind tin (xtssht frUtbn which tlnn 
tnsutd wool I imd to blntl the parts so 
tlghtlv til it tin filsti n would iiltlmuteh 
St i7X iMiirlngs would be bumotl out, the 
\il\iR wtull w 0 | ind tin ingine would 
HiMtulKsiMt 111 isr tht S( me owTuis tif 
wall r tt 1 hd i its wli i neglictetl to fill the 
radiator will its ill some of tin troubles 
nil ntb ntd t< tin Ir si irow 

T lie Im St UmiM nitiiit lo secur* eftidtnt 
opi rat b n Is a ipn stb u i n w hn h t msbb r 
abb difTertntK of opinion txNts annaig 
t nginet I s Tlmt t he eftii U nt v t f an t ngine 
Is dt|HndtnT ui>o?i the ratio of In at <sui 
MrUil Into list ful wurfe compand to that 
gtniiaUsI b\ the cTctitoslon or rapid bum - ■ - 

ing of the giiH Is an mieptwl fact It Is Tour cyll 

\l^^ lm|H>rtiint that the engine should not 


get too In t and at the other hand (t in ei|ualh vital 
that tlie cvllnihr In uot rolibed of tiMi ruach heal The 
obje<t of olladtr <.ending Is to keep the teunierature of 
the cjlindii Itel tw the dinger point no the oil will not 
liecome undulv heil(*d ind thinned but at the twime 
time to hme It ns high ai«poMlble to secure maximum 
pfmer from the gtiK burned Alr-eooled engines can 
be operiitid mieeessfullj «t temiteraturee Idglier than 



HM\ 

) ■ 


- '.F. ■'4 V 




Typical power plant of a light, air-cooled car 

the iMdllng rwUnt of water, whUh limits water-cooling 
Thete are two gimiul syatems of engine cooling In 
common use that in which water K heated bv tho 
libsortMlon of heat from the englip and then coeletl bj 
nlr passing through ii radiator and the other method 
In which the nlr Is directed on to the cjUnder and 
bend, whUh must lie Increased In CTtemn) area, and 
abwirbs the lu^it dlret ilv Instead of through the medium 
of water When the Ibpild 1» employed In cooling H la 



Four cyllmlered motorcycle cooled by ewrrent of air created by tb# 
the macbitie thcott|^ the atmoaphere 


circulated through jackets which aurfotmd the cylinder 
and head caatingM and the water raaj be kept in motion 
by two wethodH The one generally favored Is to uae 
a positive <hculaMng pump of nouio form which Is 
driven by the engine to keej) the water In motion The 
other system Is to ntlll/e n natural principle that 
lieatcd water Is lighter than cold liiiuld ond that It will 
tthd to rise to the top of the cylinder when It becomes 
henlod to the prtiper temperature cooled water from 
the radiator taking Its place at the bottom of the water 
Jutket A new UcveloiHuent being experimented with 1* 
steam cooling, In which water vapor Is used Instead of 
the liquid 

Air-cooling may be bv rudlutlon or convection In 
the foniior tiute which niipUes onh when small station¬ 
ary engines arc used and then but seldom the effective 
outer surface of the cylinder Is Inireused bv the addl 
tlon of finnges or spines cast theretm, and Uie air Is 
depended on to rise from the cylinder as heated and be 
replaced by looler air this producing u natural but 
ttlukgUh clnnlation When a positive ulr draught is 
directed airalust the cylinders b> means of a mechan 
Uallv-oiierntetl fan, cooling Is both by ndlatlon and 
convection, which means nlr In motion In latest types 
of engine iht all draught may he directed against the 
i-yllnder walls bv some form t>f jatltot which coniines 
nil of the air rurrent to the heated portions of the 
cylinder, which It passes at fairly hlgli si>eed 
The earllCHt known method of cooling the cvMnder of 
gas mgines was by means of a current of olr passed 
•through a Jacket which confined It close to tho plain or 
unfinned cvUnder unlK Tho gasoline engine of (hat 
time was not as e/ndenf, being much cnider In nit 
details, when compared to the later forms, and other 
ccmditlons which inateriallscd made It desirable to cool 
the engine hv uater Kven though gakollne design and 
nmterlalH used In their construction became more and 
more perfected, thert has always existed a prejndli'e 
Hgninst fllr-ciM>lli)g, though many forms of engines have 
been used both In stationary nnd HUtomobllei, as well 
AM in mntorcy<^nnd aircraft appUcatioiu 
■ V ' y ' I where the nlm^ltng method has proven 
^ to be \ery suowsful and jiructicai This 
prejudice on the parr of the laymim Is 
accounted for largely In the writer's 
opinion, bv the prcponderaiu^ of antomev 
blles sold In which water-cooling is used 
exclusively 

The slmpleiit system of air-OooUng U 
that in nbicb the cylinders nrc provided 
with a aeries of flanges which Increase the 
effecllve radiating Hurtoce against which 
An air current trom a fan is directed to 
absorb the heat. This Increase In the 
available radiating surface of an air* 
cooled cylinder is necessary beeanse sty 
does not absorb heal as resdliy as water, 
and, therefore, wore surface knust be pro* 
■ — ■ ■■■"'■ * Tided In order that the esoees beat be sb» 

pa*»f*es* lorbed sufllcletttiy fast tp prevent eTe^ 
bestftif, Air-cooling eyatems m based on 
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ft lau fonuulftte^ flnst by Nekton, tbft rate tor cooling 
tor a body In a uniform current of air ia directly pro- 
portUmul to the speed of the air current and the amount 
of radiating surface exposed to the cttollng efTect 

Thera are cartoin cNiniiideraUons v^hlch uiuat be taken 
Into account In designing an efficient and satlnfactorj 
air-cooled engine^ uhleh are sumetlineH o\ertooked in 
those torma cooled by uater Large viiLvca must be 
Itrovlded to Inniire rapid expulsion ot the tlHinlng ex 
Imost gas and hIho to adudt promptly the trenh cool 
mixture trom the carburetor The ybIvch of air-cooled 
englnea are uanully placed in the cylluder bead In ordtr 
to eliminate an> pcakets or sharp nngled passages whl< It 
would Impede the flow of gas or retain wtiiie of the 
pixklucts of combustion and tUelr heat und new steelH 
are used, which will m>t warp When high power la 
desired. multl]4(b-<v Under ^iglneu aliouUl be used as 
there U a certain limit to the slsie of u hucceanful air 
ettoLed oJtnder when ubyhI In aulomoblle^, It being nn 
wise to use c\ Unders larger than five Inciics bore Much 
better rmuttH are secured from Mumms having small 
cubital contents btxause the heat from small quantities 
of gas will Iw more qubkly tarried off timn from 
givuter anvountH All ttutceesful cnglnea of the automo¬ 
bile type whbh have been alr-cooletl have befMi of tlio 
mulUple<ylinder tyjK* and the ust> of slngb (>)lnderH 
la (suvffned to power planta of less than flYe ImrsYtwwer 
fluch as used in inotorcyclo construction or small stn 
rionury engines of not more than three to flve horse¬ 
power 

An air-cooled engine of tlie simple or fan-coolod tyi)e 
must be placed In a chassis In such u Yva> that there 
will tie a positlYc clrtulallon of air around it &U the 
time that It is In ojicrutlon This air current iumy be 
produced by n fun or blower at tlie from end of the 
motor by natural rtruusht when a car Is In motion as 
in the Itover. a small Kngllsh car, or bv a suction or 
blower fan In the flv wheel, the best exponent of whbh 
was the Franklin car prior to 3ft22 (Ireater care is 
required In lubrlcutlon of the air-cooled autom<»blkJ 
engine (yllnders ami onb the bewt quality of mineral 
oil should be used to insure sHtlsfnctorY oiling Tin 
oil must l»e yIscouk and lienYy iHidled because It Is 
thinned down by the temperature of the parts Castor 
oil Is used In airplane engines of the nlr-coolo<l 
especially the revoMng cylinder flxed-crouk tviM^ssmh 
as tha LeKhone or Gnome 

The combustion <hainbeps must be pnqiortbmed ao 
that distribution of metal as regards Its thickness Is as 
imlfomt as In order to prcYent uneven eximn 

slon during Increase In temperature and uneven con 
traction when the c\ Under Is cimled It is essential 
that the inside walls of the coinbusllon clmnil»er be as 
Hiuootli as possible because anv sharp angle or projection 
may ahoorb sufficient 
lieet to remain incondes 
cent and cauke trouble bv 
Igniting the mixture be¬ 
fore the proper time. The 
best grades of cost Iron 
slioiild lie useil In the 
cylinder and piston and 
the mnohlne work must 
lie done very nccurateh 
so the piston will oper¬ 
ate with minimum fric 
tion In the cylinder Air 
plane engines sometimes 
have aluminum cjlln 
ders with steel liners 
Inif this Is expensive 
construcdloD 

One of the Important 
considerations In con 
neetbm with nir-cooling 
of engines having more 
than three-inch bore Is 
that the air blast must 
be conflneil ns close to 
the cylinders as possible 
and that a more oner 
getlc flow of air Is need 
ed than with water 
cooling systems. The 
ordinary form of sheet metal Iflude fan Is considered 
entirely adequate for wnter-oooled engines, but most 
sngineers who favor alr-c*K»llng at the present tlmo use 
funs of the Mrplune-pM(>cIler or blower type. Y\hich will 
fuml^ larger quantities of air tliun the stmide fan 
would and which also direct It to the cylinders in a 
positive manner by enclosing them in air Jackets whbh 
are attached to a manifold memlier nmnlng over them 
to which the discharge opening of the blower Is coupled 
idtape of the o^rndtilt is determined h> careful com 
tmtaUon and experiment to secure a smooth nlr flow 

TW9 englnea by the same maker one of relatively nu>d 


era develojuiient which utlMn positlYe air oooUng int rh 
ods, can now be deocrllied The system of tooling Is pno 
ticftlly the Name In boih InKtniices. except in ihe nx UxmN 
emplojed of treating tlK nlr blast In the oaih 1 rank 
lln system the c^llnderR art prtnddetl ulth Mitiuil ribs 
or flanges and un encnKcd In JuckeiH wbitb fimu part 
of a shoot metal casing Ihu toYirs the endn iMirtlmi 
of the iK)Wcr plant The ll\ Yvhi*< 1 Is pro^i^b^l with ii 
fterb*N of cnrYed bloY\tr hhuhs anmnd lt<^ pt ripht r\ and 
as It turns, it creates a partial \aciuitn in tin compait 
inenl fornanl bv the motoi base casing and tlx air ti^.hL 



A relatively new stationary air-cooled engine using 
blower to create a blast 


undorpan The Htrtmg sixtbrn effwt draws air In from 
the front end of Iht ismnet and down tbroiiKli th» 
lYUnder Jackets The air turrents pass oYcr and la 
tween the flanges at fnIrlY high velocit\ und ns then Isn 
largo amount <»f exiswed surface the excess boat is 
prompt 1 y dlsp^md of and absorbed by air passlUk 
around the cylinders, YYlddi is ejected from tlx motor 
base cHimpartuxnt b\ tlx ix ibm of the hloYYei th wlxel 
As the fan la piirt of the bnlnnce namher which Is 
attached to and driYen dlrcttly from tlu engine crunk 
shaft there can be no failure of ilx drlYlm, means 


and H positive air dniukht must be Indmod ariiiimi iht 
cylinders as soon as the motor Is startiHl 'I lx v< hnltv 
of the ait currents Intnaw Ulrectlv as tlx mxior siicccl 
augments, Hnrf pf»sl|i\e (ooling is tibtained und* r nil 
conditions I'hls syMUm was uwmI y^ r^ hUMsssfulIv 
for a iierlud of many Years und Is «nchnnr,i^l In oswn 
tials even at the present (hiY 
In the cooling Hjstem which was ustd In tlx rra\(r 
MlUOr engines mnrlY twmtY yearK ntn* aNf> in tlio 
Renault oIiSNmIed uYlaiion motor and whldi in Iin 
proved form U shown In detail In tlie lllintratlon of 
the latest Franklin engine the imtlxxl of Is 


dHT( rmt In ibtall but piucibalh the s.iiix In principle 
as that ppi MoiisIy di m lilx^l \n air tdower Ik mounted 
It ilx front end of tlx motor md the Htmui, cuirent of 
air It produ<‘e'^ is (ut \e\iNl |o an ulr cimdulf at (Ix top 
(lie (\ ilndti lo w hb It an attachi d the jat kets sur 
louudin^ tlx \ Itud^ r walls llu t\lln<lcr Ixuds an 
olih plain (asliiu.s wlthotil ribs hut tix^ (yllnderwail 
arm Jh im rt iseil t)\ usin;* ii nundin of ^tw 1 

ItmiM s wlikli nil t isi luimiiillv wpli ttx (Yilmbr Ilx 
all ItlowM tdins \ iiliivi if idi Into tlx air (onduit 
tliH t\IIiubis III (nusicUrnbb pressure, unil tlx 
uld\ \\ti\ it tun * St iqs 1-% \\\ p \Nslivu mound tlu lieultMl 
|H>tlliin of llx i \ Itixb 1 load itiid i \ lllidt r tiepm it is 
dlsUmrgtd through ilx tHaiom u| iht iih Jm ki t \s 
(tx Idnw* I Hptsd lUM^ is^ s wltli ui^im s\Hsvl ttx \\\\\\\ 
of (he xir ( an I 111 (n t oux s t,i i jt i i w lx u an au,^NX utul 
uMitlnt. edett Ik desjnd lb* Idowm Imndles mid all 
\sberms tlx smllou tl\ wUmL had to l\xudU bmtvd vli 
A g1\in amount or \\<.lglit of air o<t.iipbs b ss \ulumo 
wIxu n)b| than wixn hmtinJ llx bloufi to nxoi nad 
nlr cun Ik. snudb r unvl iouhviux b sm jstwer tliurv the 
Iar.,( rs ap u liY blower nn dtsl wlxn it Is ln(i>iiKirun d 
In tlu t1\ w low I and mns( diaw out warm ah It N 
umluh Pir (Ids imson ilmi tlu new tranUUn ssstem 
Is Hiaud to 1 m an Iinpio\i mi nt omi tliiit used so huc 
etHsfullY lOif a IouJk iH_iIod of \tarN 

1 in liauv,es an. not uIwuys of stei I or mst iroiv one 
piornincnt motor tar tmmufiu turer announcisl lust ^ear 
a motor lu whbh < (fpiM r ll inM n wi n Lnl Imuh l\ l>onde<I 
whb tlx Hps I IN Under wall 1 >y mw brn/lug sYsiMn 
As (opiMT (jirrbrs Inal a\va> alMiut thrin tlineN iis fxHt 
as kUhI or cist Iron Its us( is mi ImproMiiient Alum 
Inum lian^vH and tsllndir with u steel or i.ust Iran 
lint r foi the piston to lioar Hiniinst baM alsti l>een 
triisl Imt e\tH]ixlY um urate and t viienslM manufat 
Inrt and tunful pnqMUtionln^ of parlH are culltHl for 
Ko that ttx tYtIndti and liiu r will eviiand togi ther Tlx 
(xstiron Mllndtr whb InttgralU (usi llangi k Is prat 
tlcul and Ibe t heaifest tonstnation 

Aiiion^ llic ad\anliibm static f(»r air toollniN Ia Its 
ndlx rents tlx gimtisi is tlx tllinlnatlon of (sHding 
wahr YYhld) Is a fmlor of trial nxamm In tlx tern 
|M nilt /om w bt ri tlx maj<>rlt\ of autoruol^iles are 
list d llx wmllxr i^mdltloiis ofitu < baiiM In a \tr> 
few wmKs fioiii tlx warm snmmt r to tlx * \trmie ctdd 
of winter and HtmalJims oix has tlx.*m Yurlutlons take 
plan In a P w hotirs When watt rsoolwi KtsbiUH arc 
emploYmi it Is n»s“iSHap\ to add s<aix (hunica) siib- 
stan<*t to th< watip to pnvtnt it from frei ?lng The 
stiltHtanees uuninonlY emplotml ar^ )L,l\eirlm wmsl ni 
ndxtl or i HiituPah d sola I ion of calcium eiiloridi 
Alcohol has tlx dUadYantap that il YaiH)Pl/(s rtadlly 
und must be often nix w» <I ( iveerine Is mid to 
affix t tlx 1 iddx r hosi whlb tix mldnm < hloridt sola 

(ion (r\Htalllzes and de- 
positN Knit In llx nidi 
ator and water pliies 
Uxn (ht n an the 
I rouhh s lix bU nial to 
lenkY pipi s pump and 
I adtator f h I I ii r e of 
pump doming oi ruie 
(lire of ruIilM r lios* and 
otix r didlc uhii s 

(>b\ IoukK 11x ( Hmlna 
lb n of w iti I nnil tlx 
use of i YYt It di slgni d 
air (iHiling m tx nx w 111 
pioY id( a s\ sit Ill tiint 
should Ik (tilh as ( tTe< t 
I\e diiriim (Ix extrenx 
(old w( ailx r as it 1 m 
diirlni, the more Pnor 
abl< snmim r seiisiin If 
would MS III (tint air 
foolink nx thods could Is* 
applh d to ndxantakx in 
tlx future more Omn tn 
tlx past, to ( omnien lnl 
v( lib le ]M(\vi r plants 
w lib )i unisi l>e < iirmbb 

of ( Mk bnt H( r\l( t und* r 
width \ar\lnk *ondl 
tloiiH (nx <»f lix disud 
\uniiMM ‘>f th( ah (iMdlnk uxtliod as Htittd b\ tlx>s« 
wbo *lo not faM>r this hysmih (s that * n^inm hkiUsI bv 
air mnnot la ofuratisl lor (xhndeil jierlods undi r <»\er 
loads i>i at Yer\ bikh sptssl wltlxuit Ixaliu^, iiji t** six h 
a iMiliu Ibiit pnimiliin Ignition ma\ n suit Kvisrle^m* 
bus hIxiwu (hit lids objis tlon (nnnot b* lalsisl agMiimt 
tin bbtw* rs ftoUsI * rigin* s 'llx wat* r-ciM.llng sYstenis 
soil Isilaliixd maintain Ilx* t( iiifM r itur< of llx (nglne 
mort nearh (onstnnt than Is pfiKslbk with an ulrtoeiliNi 
motor and an inglix tt‘oltd b\ \Yattrcan 1m opt rat* d 
under (imdltlons of inP i tor hdu bat Ion lnn(s urate \Hhe 
((itnfinttt fl on pttfft 71) 



Two timpte motorcycle englnee in whkh lir-cooling ib accomplished by currents produced by the pnsdage of the 

cydo through the air, without the use of any blower 
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Excchnivo *^chokinK' of fuel mixture wan responsible 
for the sconni; of this piston Spots around two 
small oil drainsKc holes indicate that dilution or 
• ‘VutlinR” of oil was complete 


N lubrlcnllnK l)> inennrt of oil, we simply 
Huppiv II InrKi nuinlit r of ininuto 

Uill lieiirInRR tvo Hurfu((‘H itiest 

bulls urt tltth partl< (tf oil an 1 tlic 

iiMire \isoous the oil the _ 

tuirdir It Is to break tbuu 
up The art of JtibrUatloii N tht uM of 
gettliiK tht rikht amount of oil in tlu rl^ht 
plme at llie rltfhi tlnu In the mod* rn 
nutomolille this is pnti\ \^tll pisivlded 
for b\ niinierouN pntintul (l4\l<(^ and so 
it lias <oiiu di)\\n to the human fudor— 
that 1 h nhin tnuihle n^sults In Iht purls > 
that reipilrt luhrliatlon It is Kenerallv 
ott InK to the owner s failurt to sipjply j 
lulirluints, or to tlu use of tlie wronjr ■ ■ ■ 

lul>ri(ant, or t(» some otlier factor, such as When the 
that of iranknase UlluUon which damafces 
the oorrt*ot lubricant which may have been 
Kiippllcd lUtualU rcniUrliiK It a nonlubrliunt 
Inventive genius ketps working out new and better 
WHVH to pmlutU daimp.* from inesirns t or omitted 
hihrhathm but tlu human (spmllon uiitl reiiiulns, and 
In dulling with tlie latlir tlu Invmtor is trul> up 
ai,aluHt It 'iou <annot tmikt is^oplo dn tlulr part 


Floating the Car on Oil 

Little Known Facts About Automobile Lubrication and What 
It Means in Terms of Wear and Tear 

PhoCoffntpht Copyrlshtcd by LubriestUm and Tht Taxu Campany 


pmnflfnre replucement, not to speak of the thousands 
of squeaks that uicumponled the wearing out Here U 
u shackle iHdt with empty grease cmi^s turned down 
tight The driver of that car took pains as long us it 
was dead eusy'^theu UL It go The shackle bolls are 
wtan one-tlilrd through Next comes u universal Joint 
There Is not much movement in universal Joints but 
there are millions of these •mull muUon& Sooner or 
later the old lubricant 1h gone and more Is neeijed In 
tills case someone forgot it and the thing ran on until 
the metal was all galled up and in some places hud 
seized It has been calculated that ncgleclt'd chassis 
lubrication alone conU the people of the Unltc»d States 
about seventy hve iiillllnns of dollars In niaiir bills 
every year 

In anj dlHcusshm of lubrication of the automolille 
that of the motor Itsilf nuturuilv occupies the greatest 
attention At no other isiint la there w> much relative 
motion of sliding parts and this Is <NanpIlcnte<l h\ the 
two facts that hrst, tlu motor develoiw a high degns? of 
heiif, and second that the fuel used in tbi motor Is, 
ti< fore It Is burned Introduced directly uguliiKt the 
cv Under walls, and hm there Is more linear motion 
tiian at any other point tlie car The tirst problem 
that of the high degree of lit at, Is lielng in fa<t has 
Ikh-D, Improved away Oils having hlgli flash points are 
no longt'r dlfUtult to get But the second problem, that 
of tlie fuel Is growing worse Gasollm Is growing less 
and lean volatile Loss and k'SH is it Hiucessfull) 
vaporized by the carburetor, and more and more 
especially as engine a|ieet^ Und to Increase does It 
reach tlie firing ihamber merelj In ntonilM^il form 
*^lnce alNiwt 1910 the tHmsumplbrn tif gasoline has in 
creasetl many fold and whlU the production of (rude 
oil, from which It Is d» rived, has Intreased grcatlv It 
has not Increasetl enough to make It iHiaalble to derive 
4 ven with the Improved cracking” methods now useii 
tiifiugh gasoline of the ohl atimdard to go anmnd The 


r 


lubricating oil became diluted with gasoline this piston seixed at high 
speed The lower or crank shaft bearing worn not injured 


and m^ul particles It contains^ has the appearimco of 
partly used oil 

It is because the gasoline Is growing less and leas 
volatile from year to year that inanufacturers who 
funncrly advised draining the crankcase every thousand 
miles, are now crowding this maximum down to 600 
miles, und in some cases to 300 The low volatlllAlng 
quality of the newer fuel means that it reaches the 
cylinder more and more In the fonn of spray Instead 
of vuiior, and since gnses moving through tubes at 
velMitles of over a hundred foot per second take on a 
wlilrllng motion they are delivered to tlie combustion 
chamber with the * atoms * of atomized fuel whirled 
centrifugally towards the outside of the Cylinder walls. 

lUachlng tills jiolnt tliey do Just the very worst 
tiling tiuy could do tliut Is, they wash off the fine film 
of lubricant that has been left on the walls by the 
down or suction stroke of the platim The next up 
stroke the v^impreHslon stroke, gnatly helps to iuov« 
them downward Into the cranktaw*, and more aid Ip 
given by the ejisuing exidoslon The only 'cores” Hi 
present known for this condition are only partial cures 
One is to use very tight rings, u thing that may help 
considerably The othir is to keep throwing away oil 
and putting In new This costs money but so doet 
pHior lubrication Just now there Is n inf>v'ement toward 
methods of reclaiming ustnl oil, and If it proves sue 
tessful wc may find It pwsslbte to get a n*hate on oui 
useil cruukiuse oil, turning tt In In suiall amounts t( 
be reclaimed We shall then be less unwilling to renew 
the oil in the craukt use The new pirocoss, It Is claimed 
returns tJie old oil ut leant to the standard of quality oi 
m w oil In fact, the pnqionc^ts of one process width b 
Htsm to lie ctuameri lallzed state that oil reclaimed bj 
this pirocess Is a trlHo superior to brand new oil Ukt 
a new motor, oil must be ' broken In 
In winter Inbrlcutlnn problems botonie worse Th( 
car ms'da mnrt tnreful watching for troubles due t( 
faulty lubricntlon can arise more quickb 
T In <H)ld weather Probably the chief o 
these trouble s/mrees comes from using i 
(liokcHl or rl< !i mixture Since the chok< 
is often usetl uutll the motor as well ai 
fUt water in tlie Urculutlon system hui 
UHclic^d a temperature that will pennl 
vaporization of all of the fuel In wlnte 
weuthtr this means that a steady frlckb 
of gaNollno Is finding Its way down lnt< 
‘ the cninkiase, Ihis wUl result In over 
■ ■ ■■■■ J heating and excessive carbonization Ai 

;ed at high ^^lon as possible, therefort Mie chok( 

should be pushed in and the engine other 


wise be kept spinning by traversing Uu 
result Is u grade of gasoline which ‘‘overlaps” the early tbroltle imtil It has armed Itaelf up, not forgettlni 

kerosene In the sense that part of the constituent of the that “roaring’ the engine ut this time Is about th* 

crude oil that would then have gone into the kerosene worst tiling that could be done to It since the lubricat 

now has to go Inin lb< gnsoUne In lids n>nnectlon It tng oil Is not vet warm enough to flow freely Just whd 

should la* stated that this does no! mean os one often tron/iHMcd on pope 7J) 

hears that “they are pntMttg 


alwavs right The onlv wnv Is t<i ki^ep talking nhiJUt it kerosene Into the ‘gas these 

In tlielr bwirJng f>r vl'^ion and hois for an uj)pn>xlma dnvs’ A direct inixtun of 

tlon to perfection II Is liv no nuans the n(>vlct who kerosene HD41 gasoline vv<mld 

o\4 r hibrh nl( s tlic"' iTUist obvlnus part of Ihe car the not l>e a return to the same 

motor and np^leds the dozens of little, hard to-get at crude from which these two 

plans ou tlu fhfissN The novh-e Is guarally con were obtained Humptv- 

wUntlous idHUit these following out the advice of the diimptv cannot be put back 

manufiK turt rs niilll lu 4ll*<nt\crs that *«ma older hand again that simply 
makes an apparentl\ good go of (t without all this Tlds nintttr of the hiwer 
btdhtr TIun he g»is (huUks rnf(»rtunately the volatllltv of prestnt-day gas- 

troubh^s timl nsiilt are apt U* l>e dtlnjed for quite a nllne has a very dlrnt bear 

long time But wlan tlav (ome tlurc Is usuallv a lug on motor lubrication It 

whoU entp of (hem it about tlu same time The buyer gets Into the cylinder oil In 

of a HiMondhand oar t>ft<n Ust reall/os lids Hvery the <ninkcase and dtlutes It, 

thing wHUiH to (lNlnt(grat4 all at onct thf n‘'Ult of the Lnglnt tnuibles follow Once 

prtvtons owiurs omissions miifh earllir In tlu gaint lu a wddlo one hears the 

In Ihe (ns« of a siH-ond hand jam baser wla> has pis owner of a tar slate tliat Ids 

eves oiHn tlu rtsah valm of n car wlih b lias had Its motor c^msumes almost no 

minor lubridUlon ne,^Ucttd will la verv grtatly reduced oil—In fact Itooemsto make 

for lu* apprtilatis thi guuinl overhauling It will soon its own oil Tli© truth N 

rtsiulr* Stub a tar stpu tks s^puaklng Is a erv for that It accumulates more 

Iiilirhatlon—parts an* wealing out fast Go Into the liquid in the crankcase buf 

Junk lKt\ of nnv i*cpalr garagt* and paw over the dls- that liquid mnv run even up 

carded parts vou will find there and vou will dis- to a 90 per cent content of 

(Ov*r a S4 rmon whose text Is “luhrh atlon” Here Is a gasoline But gasoline Is not 

spring shackle bushing that Is nnirlv worn through a hibrlcnnt, even If nmh n 
on or grease would have saved It and the cost of a mixture, owing to the carbon 



Univertal Joint failure brought about through lock of lobricftthm, dcapite the 
fact that pint and beoringa are cdne hardened eteel 
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Balloon Tires and What They Mean 

Remarkable Results Obtained by Increasing the Size of Tires and Reducing the Air Pressure 


IKRR It Dot for hU knowledge of wlmt it 
would do to thorn* every motorist would 
probably prefer to run with ihtorly In 
Anted tires Many of them do. It Is wan 
fortable and It IctH up on the ear uh well, 
for there Is much Iohm vibration Un 
fortunutcly. miming on presHures In any ineasun below 
tluwe for which the tire 1» designed InJurcj tlie tire 
walls. \ot Intlntlng the tire full\, under tlie liellef that 
It favors the tire by putting It tmder less xiress, is 
about the worst thing one tan do to It Under these 
olrcumstHnces It gets a sharp Aexion at Its walls twite 
with ever\ revolution, and since its thick walls are not 
designed for this sort of motion plv sepitratlon becomes 
ReriouB and there Is fabric failure on the Inside plies 
Regular tires eannot withstand intuh of tills sort of 
pimlshnicmt 

The new 'balloon tiro whUh has Just apiieannl on 
the market gels around this dlihrultv and p^^rmlts the 
use of pressures something tens than half of thost In 
coiunioi) use toda^ l>e<ause It N made up BtS'Cliilly with 
thin side walls which are not Injured h\ the one thou 
sand flexions per mile of tra\el which the side walls 
receive 

Now If you are going to halve tite pressuro of the air 
then your car whose weight remain* the Bame will 
settle down until the urea of contact lietwwn the tire 
and the road Is automatb all^ about doubled On a 
tire of the slzt's now conimonh In use, this would enuse 
so much distortion of the shtiiH. of the wheel, (reguM 
Ing the wlu'el ns the whc^el plus the tire) that even If 
you were to give the tire thin walls you would get a 
condition of extreme distortion which w<»ubl be highly 
Inefllclent from evfrv iM>lnt of view The obvious 
remedy for this would be to do just what th< designers 
of the new lire have done They have greatU enlarged 
It The balloon tires lo<ik Ilk* great doughnuts and 
It has been ftuetiouslv sugt,eKted that Uuhe Gvddberg 
the famous cartoonist was the inventor of tills sljle of 
tire l>ecnus** he aiwajs jHjrtrays an nutouKihile with 
grossly exagg*rated tires! 

The work of |>erfeftlng the hnlhsm tiro was started 
in 1016, but the VVorhl War provonted much being done 
wltli the I<h*n until lOJO Then the problem was 
tackled In earnest SiureHS came In lOJJ and the new 
tires are now fm tlie mnrktt 
Tlie Imlloon tire tom's down road irregulailtlos slrnplv 
h> enveloping th*m and going on as If th»v wen not 
there This statement nniBt of tours* bo limited, but 
such rond ((bstructlnns as stones strav bricks the low 
sliarp-edgc'd planks at railroad trijMsIngs and oven 
brokt*n IsUtles slrnplv disappear lntt> the tin while It U 
passing *iYor them By fur tlie lnrg*'sl proportion of (la 
surface of the tiro In tnntact with tlie road goes on 
carrying the tur wUU<mt giving U the usmvl sharp 
upward throw The halhsm tiro currU^s only alHuir Bo 
pounds of pressure luul in some types iteing develo|HMl 
It carries stlU loss varving with weight of cni, et* 
The sensation produced h\ riding on a car 
e*iulpped with the new nanfrtrt tires is that 
of flouting along almost whollv in a ht'ri 
zontnl plane It Is 'rifling roi mush* 

There Is no tomixiriHon In the relative 
contfort In fact It la more a matter of 
(smtraHt Long drives will cease to be 
dreaded, Isdh b\ the passenger and the 
driver for again, the latter Ands his work 
greatly simpHfled lie no brngcr finds It 
necessary to hunt out the most favorable 
parts of the road, to dodge rough hisits, 
and to Blow dow'ti when passing another 
car forces him off tlie pavement He diss 
not feel the need of stiffening up us he 
ujiproachfM a ha*I part of the road In 
short, the driver can be careless without 
being made uncomfortable 
The new tire has a whole list of good 
qualities, and a few bad ones. Of the 
latter, two nrp quite bad and two are 
relatively unimportant The worst feature 
U made moet evident to the passenger In dry weather 
on dirt roads The big tires kick up on amount of dust 
that Is descrlhed as "terrible” In mnddv weather they 
can eaHlly outdo the eomiwm iilEh-pressure ttre In 
Bplofdiing mud and water On the other hand, both of 
tbM Dulfiance« are rapidly disappearing as our mileage 
of paved highwe>B Increases, 

X leaser drawback Is the necessity of equipping the 
tire with Btm»« form of snubbers Unless this Is done It 


will l)e liable to dev*.hip a sort of galloping action like 
s4>me of liie al\n*)si-* xtlnu "Tooncrvllle Trnllo\H <if 
yesterjiar which were bHlanc***! at tlulp middle on a 
single truck Again the new tiro upiiears to he far 
more 84*n*il(lvo than the old t*» Impriqitp Hlinomeut of 
the fnmt wheels The i r*per aiufoint of toe*ln or 
gather must he arrive*! at with sonie *iire 
Will fu*I i'emsumption lie in*roas***l? Pvhlentiv It 
will, hut the^lmrense 1* verv slight, compured to whvt 



Close up view of a balloon tire, showing how H 
wraps itself around stones and other road irregu 
larltles instead of riding over them 


one would ext»e*t with a 7»'j Inch tire appuentlj rlin^ 
Ing to tlie roud ns It run^ Olvsi rvutloin mole on sl\ 
taxicabs itinning a total *tf ,20000 iiilh'4 on 7*^ im h 
balloon tlrcK Hlmwed an avetaM of mlh^ Ih t 

gallon This emnpar*^ tpdte fn\ejrul>l\ with i lar^t i* 
numhtr of Rlitdlar calm tiHld,^ X huh tltHB with 70 
pound** pr* «vur* 

St*vrlng under certain < Ireumst m*<«* inav he sllgiillv 
harder with the laigi tire Nntnrnllv It Is inudi more 


diffUult to turn the fn*nr wlieele when th*‘ cur Ih stand 
Ing and somewhat hanh r to maneuver at low H|*eecN 
The tires have a larger contact wlih tla road md 
therefore cMng harder IRtwewr, In cmswlng tiollev 
tracks at od angle so wharp that it N murlv parallel 
the fr*mt wheels are not deflected by the rails In any 
measuro 

Not onlv U the low presBur© tire comhirtnhle for the 
passenger, but U Is etpinllv "comfoTtahle for llu car 


V inUIIf>n IlitU Jolts an so allow* U up hj the tlret* every 
mile and mT n*t c hiH* r to ili< tar IhmU thiui tlie>.e large 
rubb* r hIhh h * ni liU Im » vttndid It Is u Wife venture 
lo SUV lluU In a hw vturs wUtu the low plx^HHure tir* 
Is \<-r\ Mn*talls In um (rvsiulll/td uxUh wUI bt rare 
The sIukKm dm |o i^iud umvtnntss Unit iir* (Jtrrled 
forward fiom hl(.h ]Mi sviu, tins (o tin tnmHmlsHh>n 
are ahNorl^etl l>\ th* lu w tin lliW sum's tlu trans 
lulKsUtn »a*l *sintrihut*s lounrd uuiklnu th* tar ride 
more eiiHiU Tlu * He* l (tf ildln^, ovt r hnlhxin tipi's It 
In Htiite*! In Honietliiut. Ilk* that oiunlued hv Jtimplng 
from a simil] iniviHnslv* * ar to a largt laavv car of 
long v\ h*H I has* 

skldillm,. is iiracthallv don* av'iiv with In the (uh*^ of 
(he * ar *<|uitqHsl with halluon (Ins lus^fnllng to (lie 
maiitifa* tin *rH In am»(her wa^ diuig* r Is gnuili les- 
wntsl TesiH have pn)\*d that even at a rapid rate <jf 
speed n iHUKttire oi hh)w*ait with *iinll(M»nK Is safe 
wlurt with ordlnurv pneuinutltH tlu tar Would swerve 
and In all prohnhilltv Ntrlk* some object 
T*nuMng uiHin MXicml *hirahllitv the i*erfomi(mee of 
UiIlooD ilr**N under average road (oudithms huH acxsird 
Ing to the * laliiiN of the mantifm tureru, imtved tltat 
Ihev pohstNs a surptNliif^tv j,rtat degree of ruggedness 
lor Insfan**, u fonrplv 7>(.ln*h (tst tlio gave out 
*ml\ aft* r tlrst havlnj,, worn thnmgh the breaker and 
tlms of the j)lles 1 tirlhermor* It *ontlnue*J to rvin *ttl 
the Nln^,le nmalnlng plv f*»r ji long dlMtane* Is'forfl 
linallv blowing out Manv of (h*Ke tires have run their 
tntlr* life vvlth no (nad tuts whatever I here have 
he* n lasts wliere y)ii1l*Kin tins after iiilles of 

Ntrvlc't cotild vvlien waslie*! up he taken fur brand new 
(In^ It Is *v*n Miateil that these tins have been run 
miles wlun tint without damage to either the euRe or 
tulK. 

The explanation *>f the o\(*sslv*Iv lm\ rate of wear 
shown bj the low lireswun tin Is found In tlu fact that 
it U utd lu Id s** taut us the otlu r \ little tlmught wTU 
muk* tvlikiu tlie rtas*»n for this fad If one wishes t*» 
saiuliuiiM r a phxi *)f nihiHi lu will nafunill} prefer to 
have It lu hi In a taut flat iMwitlon If one wishes to 
cut u loiigli Ntilug he will gel some<me to hold It and 
pull It *)tit taut It Is th* sinm with tlu tire The 
Idglier tlu pi*s'-iire of Jnfhillon llu iu*>r* *‘as)Iv the 
sharp stoiti'M of (he load cut and ahrud* It Further 
nion tlu ditiiiiMd nl>riisl\* tindenev Is not In pro- 
lM>r(h*u (o till dis n as* of pn^Hun 

Anvom wlio tins shju *tn an alrlntlatixl mattress 
can rasllv Jippredat* whv a largo (Ire having all ul a 
low i>recMun N moi* toiufctrl *hh Tlu (Irnt tluu he 
tlu mattress li* will la *|Ul(e llkelv to Inflati It 
fiiHv In rids (ondldon tlu vailons humps of his body 
corr*HjHinding in llu analogv to rlu humps in the road 
will 4 irr\ itmr* than tluli shniv of his weight IiiUr 
lie will Uurn that the maUriss should b* ouU alstut 
twikihltds inllnU'd Wlun lu 11* s down on il *v*ry 
hiuiii*- Ills hips shouhl* rs * tc —will sink Into It imp 
milting iIiL hollow pirts of th* Irndv t** lake uji thdr 
ctwn fall sh in of th* huid If la turns 
*>M \ llu mat tie ss t hung* s sti v]u and 
folhiws liiiii Tin sum N lim* of the 
hall(K*u tire lids Is whv it tnvedops^ 
lilll* humps In llu mid that nctually 
thiow III* wins I HhocI wJili a high pr* ssurt 
til* off llu gnnmd iiul d* liver a ahnek to 
tlu spi ings and f ar 

rii* rc irt piohhiMs of tar de*Blgn that 
will have lo Ih worked oiil lx fop* tlu new 
llicH (Jill Im um <1 to Ih st advantage For 
otu fiiuhts will havi to Ik mad* with 
gn at* i ( Ic uaiu* \\hs mav hav* to be 
l*ngilun*4j I he new feiur when I brakes 
jiinv ha\i In th* ms* of som* cars to Is 
r*<hslgtietl riu new tlrtH will In sonii' 
(jists ralst lilt tntlre car Iilghtr from The 
road Sphering uieinlverH nmy have to U 
alt* H*1 

riioM who have ridden on cars shod 
with (simfort llr*s ttncl it vtr\ Imrd lu 
d*Hd to llnd words to d*^s<r|l)e the wusa 
tion iimdiici'd hv them Moating through space Ntx ms 
lo he about the nearest thej * an approximate the sensa 
tIon On* cvixrhneeH i new sens* of detnebmeut as If 
looking at a motion picliir* of wctjcpv slhntlv tlonting 
imst the lens In fact ne*ordlng t<* T K Halo Man 
(igt'r of the Development Departmint the Firestone 
Tire and Knld*er rompain It Is tilmost linp<*Hidhle t** 
choose descriptive phrasesdogn to drive home tlu* won* 
derful effect that th*»se tln*s have on the riding of the enr 




Heavy, cloaad ear ptrovlded with balloon Ureii, indicating to what extent these 
abnormally large tires alter the usual appearance of a edr 
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With the Men Who Fly—^III 

Our Recent Achievements, the Pulitzer Race, Night Mail, the ”ZR-1,” and Commercial Possibilities 

By Alexander Kletmn 

AMooMte Professor of Aeronantioc, New York Uruveralty 


HE last fpw months In tlio history of uvln 
tU>n have brouicht forth a further »erU«< of 
iiHtoundInK uohlexeiiionts And it a noti^- 
worthy fact timt they are duo to Aineritiin 
energy and engineering skill The one f»*r 
eign idiot In the Pulitzer nice ft 11 far be 
hind Lieutenant ' AF Wllllnnis, U S N , who won at a 
speed of more than four ml Its u minute, and who, but a 
few weeks hn(k, attained o\cn greater «i»eeiH Tlie 
Stlmeider Seaplane (’up is now in tlie United States, 
brougtd tioiiu h} u Naw team winniUk In Furoiiean 
w iters w Ith another (’urlhs ship It Iw lla United 
StuU*tt PuHtirtHtt I>eiHirtment whUli Is resiKWislIile for a 
conclusive deinonstratlon of tin iiosMiiiilit^ of night 
lining on regular M luslule 'JIk /III is u derivative of 
Oirimm pnicthe, It Is tnie neverlla h»Hs, it is the Navy 
nurcMiu of \eronaiitkH whldi has hid the courage to 
revive the conKlria tUm of giji^antlc dirigibles, In the face 
of many dlnastrouK exisrUnet's and genera! neglect of 
this tyiie tif 111 rt raft llie Armv Air Service mnj be¬ 
moan Its lack of (N]utpMant untl ImixiUnie due to himuII 
upproprlatlons but llu t nlted States holds most records 
and h ads In tochnh il tlevtlopnant S< If-tungralulatlon 
Is (( rialnlv peniilsHllih imi (It ularly as thew events ore 
more than rt tsjnls--rhtv are dellnltt mih^ones on the 
road of tornidete contpiest of tin air 

The Pulitzer Race 

The St l/ouis met t Is 
rlglith Kpokt n of among air 
men as ”ilu grtattest in tlie 
tdstoi \ ttf ll\ lug ’ SI I^mls 
busIntsM mtn mid bonkers 
had spent tjvir $J7d(KM> In 
pn lulling I Hultahit air 
droim iind ollirlng priw s to 
the vaJiK ofsevtral rhoiiHund 
dollars Tht \ wtre will n 
warthd for llatr eiTtiris 
TJiree liundrtsl iilii»limt*s 
crowdtHl tile t1« Id \\hl<li an 
nvtnigt. of HdOtMi siHitators 
vlsittd tilth dn indiiding 
mllltarv attadits of fon Ign 
govi miiients armv ami navy 
olHctrs ( ongrcssmcn, pilots, 
ulrplam manufactureis and 
o|)eiiilors J lie Moil of tlu Our (riant dirigible “ZR 
imHt was till great Pulil^-tr 
rui» race restrvtsl tor the 
last dm width di vt IoikhI new s|m » d nstads 

rituUnant A I ( Al ) Williams ftirmerly pitcher 
fur tht \»w ^o^k (’hiUtM won llu r k'< In a < urtlss- 
Naw rms r at an avt r t»l>eed of miles per 

htair over tlu triangular ttiurst of J<>() ndlw TJeuton 
ant U 1 Brow in a 'rlmllu mm Idne averagtd 24178, 
and lieuttnani I H Sandt rson of Marine Oirpa, 
tlvlrm II Naw W rl^ld plant i>f TW) liorseimwer wns 
tldid witli a SIMM d of -ki ml Its |k r hour Of the si ven 
pit ked tidrlts Naw pilots won llu tlrst tliret pintles 
N(d a c tsualtv or i ven a liroken wire markisl the race 
Itself—a striking trihute to the grow Ing safety of 
th( all plant 

Mon than 100000 paid to see tlds rme and they 
got their mom V M worth When a Isuub started the 
riuM, tlu pilots swtMtiied Into the air like builds The 
mm him M stsirad to Hash across the coarse On the 
last ht*ut In M'lng round the pylons idiots banked their 
iiiatldnis so «ti iriilv that Iluv st'emed to rtsl In the 
ulr tin llidr vving tips Wlien Al WllUams went round 
tlu (onrse lu felt sit'epv On taming pylons Ids brain 
rtfUKcsI to famllon fm siveral seconds On the last 


Imsk principle the airplane baa changed very little 
fr*)m the first Wright biplanes. A better wing hut still 
im Inclined plane, providis sustention nr lift, the same 
tyiie of lutemnl comhustlon motor, acting thn>ugh the 
Hiime type of pn»|»eUer, overcomes the drag or nlr resist 
jince the same sfrustural elements are present, praetJ- 
(ully the same system of air control Hut wliat trenien 
dous difference In the results attained 1 The secret of 
the dinerence lies In the tremendous reflneraent of each 
separate element The W right brothers were lucky to 
obtain 40 tkorseiiower from their motor, whidi wdgbed 
nearlv 200 pounds. In the race the Curtiss I>12 engine 
und<iubtediy the most wonderful racing motor In the 
world, devebiped fully BOO horsepower, yet It weighed 
well tmder 700 ismnda, and Its area, pp>Jecled on a 
plane at right angles to the line of fltglit, Is but a few 
square feet In the modem racer or fighting plane 
there Is a tn^mendoiis concentration of powsr 'l%e 
(’urtlss racer weighed only 2097 poundowiut much more 
than four pounds iier horkepower—and with tills tre¬ 
mendous power the siipiiurting surface is reduced to the 
minimum—148 square feet Less area and but a few 
himdred tuvunds more weight than the Wrlglita flew 
wlih when their motor deyeloiied but 40 horsei^wer 
nnd 40 miles an hour was a high speed The wings of 
(be rut'er arc thin of camber they provide coiupura 
lively Tittle lift at n giv'cn speed, but their profile Ik 
really beautiful In addition to the camber on the 



L” now known as the **Shenandoah,^ in flight propelled 
horsepower each 

upi>er there is a alight iamber on (be b»wer surface, 
giving the eje u definite ImpreMtUon of streamline,’ of 
offering I lie very least rcHlMtance to motion of nnv sus 
tain Ink Hurfnre ever designed And the aerodynamical 
inlxirutoiv shows Indeed Hint llielr efficiency as meas¬ 
ured liy the niHo of IIB to resistance is over 20 to 1 
In the emlv days of aviation 11 to 1 was considered 
good Gone Is the forest of struts and wires of biplane 
stnu tares of early davs Tlte wing bracing is now 
reduced to a minimum—a small I shaped strut and 
three Rtreuniline wires on cither side and direct attach 
ment to (he fuselage In The center Tlie body of the 
airplane is bonutlful In Its stre&rrillne form, no part of 
ihe engine projorth—it Is all carefully cowled In—even 
the exhaust stacks are lioused In a wing like covering, 
nnd the pilot s cockpit 1 h such that the air flows post 
it with a minimum dUturbance. * 1^0 cJmmlH must still 
have rubber cord to absorb the shock of landlBg, but 
the entire system of whork absorption is housed within 
the wheels themselws, removing all harrofql air roalst- 
nnce The propoller is no loniper n thick wooden blade, 
but a ibtn duralumin forging, thinner nnd more efficient 


PnltUer race rather than any radically new developmeot 

la There a Umit to AirpUne Speed? 

The participation of the Army and Navy Air serrlcee 
In the Fulltser races involves great expenditure. Rut 
It is fully justified. The general prugrese In perform- 
nnoe, aerodynamics and construction evolved under the 
stress of ruling cHindltlons U Immediately carried over 
Into the construction of practical fighting ships. Ulti¬ 
mately It will be carried over into the field of commer 
clal aviation If tXK) miles an hour were cotnmerdaUy 
INUgable, New York to Han Francisco would mean less 
than 10 hours flying, a poeslbllity which would certainly 
have value The question arises whether the practical 
limit of airplane 8i>eed has now been reached Frmu 
the point of view of the engineer it undoubtedly has 
not It Is true that the utmost refinement has already 
been nttrilned In structure, In the use of light materials, 
in aerodynamic streamlining, In Improving wing efli 
ctency and cutting down wing area, and in the power 
plant We wmld fly faster with smaller wings, but then 
the landing siieed would become prohibitively high But 
there are still avenues of progress. Kuppose a wing 
could he practically used In which the camber of thick¬ 
ness could be varied at will Camber Is almost aynony 
mous with lifting power In making a get-away or on 
landing, the pilot would use a heavy camber to keep 
the speed down Once In the sir the camber would be 
reduced to h minimum so as 
to secure the maximum speed 
possible It is difficult enough 
to build un airplane wing 
stnKture which slmll be <ufe 
imd adequately rigid without 
any moving contrivances, but 
stilt there seems no Inherent 
PH««?n w by a practical 
method of camber control 
should not bo developed 
hooner or later Variable 
urea has the sante basic ad¬ 
vantages as variable camber 
and may l>e another method 
of attacking the same prob 
lem Yet a third method of 
van ing at will the lifting 
CQiwttfy of the wing is In 
I by six engines of 300 tlie famous Handley Page 
slotted wing, whereby the 
oiienlng of a I arefully shaped 
slot In the leading edge of the wing In combisatlon 
with the pulling down of the trailing edge, produces 
evtraordlnary resultK, increasing the lift In some cases 
by 80 per cent 

It diK>s not seem possible to diminish the reslstimce of 
the fuselage very greatly, but It Is quite feasible to 
think of the landing gear being withdrawn in flight 
Into the fuselage with a corresponding decrease In 
heart reeUtume and increase In speed provided always 
that a simple and entirely dependable mechanical con¬ 
trivance enn bo foand In Its present form the aviation 
engine Is not susceptible of Indefinite Improvement In 
Ughtnesa or slse for a given power, but experiments are 
being carried out both In Kurope and the United States 
on what might be called crankless engines, in which the 
eUtnlnatlon of reciprocating mutton has resulted in all 
the advantages of a gas turbine, namely, extreme com- 
poctnesa and light weight, without Its inherent dlffi* 
oulties 

Another line of approach in the securing of tremcn* 
duusly high speeds lies in fivlng at altitude The supers 
charger can be made to nmtntntn the full power of the 


leg he birgnt ho hiul Ilnlslud nnd wont round the ctmrsc 
ugutn 

The Winning Ship 

Tlien was no Itetilnk at Uu si I/iuls mii.t There 
mUKl In suinrhitlM skill In pllodng, hut once the very 
ltti.ttet!(t point of piloting r^klll 1h reached then is lltlle 
Hcc>pe for the 8ut>trl<trlti ot oik roan over another The 
planes muRt be In i»erfw! oomlltton But, granted these 
two fartonc the si^ortlng dinant U vor\ largely ellml 
nutcMl In airplane raring \h more rtependt'nt on 

basic engineering sUIll and calcnlutlon than even with 
motor boats or rating cars The secret of the Ourtliw- 
Navy racers victory lay in its perfect engineering In 


than Ik pinslble with the moat carefully designed pro- 
l>eller (n oak or mahogany Tliere Is no clumsy anto- 
inoMIe tii»e of radiator In evidence. The engine works 
contluuouKlv at full power and must be cooled but the 
cooling Witter clrtuluti's thropgli the wings themselves 
and is therefore freed of Its heat without imposing any 
reslKtance to motion By tha use of duralumin strong 
as ltd Id stoel and one-tidrd the weight, the vtMght of 
the eniln» structure is reduced to a minimum, explain 
Ing largely the extraordinarily low weight per horse¬ 
power it Is possible to obtain Sn the modem racer It Is 
the refinement of each minute detail, the perfect coordl* 
nathui of aerodynamic effichmey with light rtmeturo 
and light and compact power plant, that won the 


engine at nUltudes of »0,900 feet Granted this fact, the 
speed of an alrpiane can be increased quite appreciably 
by flight at altitude, where the air offers less suitentlca 
but also less r^ristuiice. The airplane, to a^Meye high 
speeds at ground 1e\«el, must 4^ at a small angle where 
the Hft la small, and at this angle the wlilg U liteffi- 
dent^lu resistfuioe is ffigh In propttrtion to the lift At 
altitude, the Tow dtAidty of the air and ti!t« correq^ood- 
ingly sinailar lift will permit the machine to bs flown 
at a gnwtor and mdre effieiMit tuigle to tbp Uae of flight 
The destgn of ah altitude matfldne Involtes a thorough 
understanding of the soraewbat intricate aerodynamic 
principle Involved tt also invotves the constdcfatlcn 
of an adequate kuppTy of a!r at atmoapharic prssa on g 
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to pilot and iWMa&irers, im<l electric heatfna In the vreat 
cold of the ipjM'r ntnioephere But there are no Inauper 
abW probleiiiJ here 

If tbeoe new llnee of attack are cotirageouHly aih 
proached, wht^ the prewnt methods of Jiuprovement 
have been exhausted, speedn of over 800 miles an hour 
^iU certainly be within reuoh 

But perhaps there Is a Umltadnn from the human 
point of view We hate seen that Lieutenant wmiuniK 
autCered partial low of consciouHnoRa In going round 
the pylons In the Pullleer race When turning the air 
plane banks, with li« lower wing toward the ivnter of 
the turn, ninob after the manner of a bh^ch going 
ronnd a comer, centrifugal forte tendH to throw the 
plane away from the center of the turn, hot the banking 
or lateral Incllnathm counteruf.ts thiH m titur there Is 
mechanical egulllhrlum However, i*ontrtfugul force acts 
not only on the Inanimate elements of the airplane Its 
wood, metal and canvas, It acts also on the boflj of the 
pilot, on his frame, \thith Is pressed against the sides 
of the fuselage, und on the blood which circulates 
within hi* body A simple efftwt of the Imagination 
will show Utftt tho Mood will flow rwm> fnira the brain 
Into the lower imrts of the bodv In Williams ca*^ thU 
centrifugal force lasted but a moment, and conw Ions- 
ness returned A more severe effect and c<msclnUNne«« 
might not return In other words death would n^sult 
This forms a very weighty argiimeni In fa^o^ of the 
possible limitation of airplane Kjieed hut lien again 
mechanical Ingenuity seenm likely to overcome nil 
obstacles. Gyroscopic or other cnntnilUng devices might 
be used to obtain flight on an absolute even keel and 
In a straight line the raplditv of rum might lie llmltod 
and In oonimerrlul flying there Is unvhow no necessity 
for anything but the most direct flight between anj two 
points, without violtiat maneuvers 

Night Mail 

Less spectacular than the thrilling St IjOuU races, 
tho foup-dH> teat runs fer night mull between New 
York and '^an t runclsc^* have perhaps even a greater 
Importance The Air Mull Service completed with but 
little delay the arrangements for Illuminating tht night 
leg of the route between Chit ago and Ohejenne Wvo 
In a aeries of eight flights, Last to West and IVesi to 
East, the nmll planes maintained an uvenige of 28 
hours for the whole run In spite of bud weather and 
occasional fog, the test ran with the grtatewt precision, 
due to the splradld ground organUatlon which was on 
a par with the extrenielv thorou>,h lighting arrange¬ 
ments, over the 885 miles of the night leg Regular Air 
Hall plimea were u*»ed numelv, old war time T)J1 ships, 
rebuilt to suit the necalH of the aenlce AsnlNtant Post 
master General Paul Henderson In charge of ihe work, 
auminnrlxea the results of these tests In words which 


Three experlu»ental sliips have bCOTi built b> the Glenn muhle la Hum The huge girder structura of the 
L. Martin Coiuimny, ibe Purtlaa Aeroplane & MoP^r whip t*on(alns twentv c'cIIh of i.orton fabri< llntd with 
t.Vuui>fmy and tlie Airomarlne L4Uiipan\ and art being MdahuiUrH skin a bovine inti si Inal pnaliiU iinMur 

tested out These ships are bnseil on the exisrlimi of pusHisl foi )N huiK rvlousm mi (o ;,uh UakiiM loinhlned 

llie air nmll pllms and suiierlniendeins and on tho with exirnmlv wtl^,lu Hu Mirialnii N inadi of 

rociirds of such fllkUls as MiwroHib und Kell\ a ami duruhmdn and uUi>\ of uluinlnam c*itpi»er and iiitin 
Maugluuv a across the continent Lower Inndliik KjieedK whhU to ilmuitn Uu Hiijannaiv <>r mikI 

more ruggtKl landing geara greater acceHslblIU^ to Hu in mam tu Ids <u rliij, llu plum i^onslsls 

iwwtr phujt and a larger um ful load or iarr\lng cupuc of six I'aikanl inglius diviloplDg Wk) liorvi iHuvor emh 
Hy have lieon sought for and attained To eliminate V iiuMiik hkHum ut r,o(i iuUim is [HiMHlhh with u full 

gasoline s>stein tronbhv in all three Nhips gasoline Is uiw of 1 nun iml (spiiimunt and tlu Udut lifi of 

larrlod In the upper wint led piirtly l)> gru\It\ to thi Hr Im lluin K lOiobO p< unds whii, tiu dead wilv,lit of 

Ihi ili'itdp is 7 I l(>0 (HtundK 

1 tu /K I ll Is M» r il lIlHlh 
I \i I \ \o\ jigi a s(i< 

one and its (tip to 

S( Umis w IS I non s(o[) 
IU>,hf of JJOo rnlh'M during 
wldHi an ji\Mat.i H)as_d of 
tiP idtiK Mil hour was lualn 
tatmnl On llu rtturn Ugof 
Iht joninM from Si H>u1h 
rao^ to IN honu at l*uki 
Imrbt Niw Ha /It 1 

COM red (tu 7-5 lulii'x b« 
twvxn < hUago and 
liurst tn t'urlvc hours lluf 
and ul a fiu I ( onHiniipthm of 
mImiuI live sixths of a pillon 
of gasoline ^ler nilU In fact 
fl WMN the entire fm 1 Mil 
—Imt 11 fracHoii of Hu wst 

carburetor and thus tlimlnatlng gumdlia pumps an<] fif tlu coal for a lindted train running the suine 

coniplhattd s\slems of lends lUit In addIHon to latter distante 
e<iulpment the PostollUi lias \et lo i*oinpleit Its nuieor 

ologlcal K 4 _r\l(.e arrangeiuenls lo Install a tiraiHial sje Commercial PoKalbllitvea of Oirlgihlee 

bill of wireless conunanliutlon laiwtan Hu pilot and The i\iuiml\ chuip eust of fm 1 thi apparvjiHy 
the airdromea at all fit Ids to build ships wlihli will unifoiiit smM>s.M oi Hr \ihil fllgliLs of tlie /U ! tlu 

land alowly and not spin and jet tlv fast Ami If the protmsed HuuMuHanth \ojum ol tlu /U I now lulng 

service U to be entlrelv itidtiiendini of wtatiur s<ime hullL at 1 i kdi iGishufui tknuuuv for Hu InUwt 

Hort of stahlLl/lng de\hc width will tnahle Hu pilot to st it(.>H Naw tlu dMNlon of tiie Itritlsh (,o\ernuuut to 

flv in foga without losing an even kt'el or clrdlng lulp tinam* Hu hmuHmI liurnLv pHn wlierebv an 

round and round, Is rHII to lie prodmul that will Is airsidp Mi\k< Is to eoums I Gruit Britain with hgjpt 

sliiipk tnoukh and c hnip < noiigli to merit txiuisjM usu mid India and then with \t w /uiland niiii Viistrallu— 

But whatever Uitall Improvomtnis itn v<t to nane all Hu»m faiiors liavi srron^,l\ nvived Hie InUnst In 

tlu re is no donht now that the Ah Mull Ins d(tinh«lj the (oilman lal uses of dlrlglhhs Manv lurgi intfresiK 

establlslied Itself as a iieriiianent factor, and that its are siudGitk Ha iimlikm tlomU and It N fonidiik the 

extension Uiroitghoul Hu Vnlted Kfates Is onl\ a inutttr siihjis I of iniuh (list ussion at air (onftnmth and lu IIk? 

of lime techrihal jatss J hi (piesijon is on* of innandoiis 

coiiiphxltv Jla sahtv and iKiHsliih ri'giilarltv of serv 
The Giant Dirigible I” l,.^, undi r ail uentlu r eondlHons tlu economv of o|n ra 

The supremiicv of tla alrplan* Is not left unchnl thui Ha ismslPU spjHsls and rangi rh( cnonnous size 

lenged, however After the war thi dWastrons fati of und < oh| of the units width havf to Im emplostnl the 

many of the t.einuui />pp(llns Uulr InahllUv to resist traflU wIdGi uuj la i(us<»nihlv t\p(s(nl ov< r u kiv»*n 

attack fnun ftlrplancti owing lo the inllammutde iivdro n>uu Hu innululous (apUul Inv^Ktuant rispilnd Hie 



cannot be Improved upc»n 
•*Our teatK «how that air¬ 
craft may be operated at night 
with certainty safely and reg¬ 
ularity Thi* oiM*n(i the door 
for a new and wide uae of air 
craft The dark hours out of 
the 24 are thoae most Impor 
tont to the buslnetm man from 
the point of view of th* exi>e- 
dltloua transiKirtatUm of hl« 
iGtIera, hla monov hla mer¬ 
chandise AUhough airplane* 
run much faster than trains, 
excejit In certain peculiar com¬ 
binations of dUtancca, part. If 
not all, of this advantage over 
train* ha* heretofore been hmt, 
due to the fact that the train 
ran 24 iKuira u day, wKHo the 
airplane had to stay on the 
gnmnd at night 
“I really MIeve that within 
ft relatively short time nil Im¬ 
portant comraerrlal and indns 
trial center* of the Unlied 
Btatee will be nmnecttsd up bj 
lighted airway*, over whkh 



mail, express and other Impitr 

tan* inoveraentH will he made at night, alwnjs providing 
that the distance betwetm such centers exceeds 500 
miles, nnd does not exceed 1200 to 1500 miles. 

***lrb€TC are In the ITnlted Htates scorra of potential 
oveMilght route*, the outstanding probably being Now 
Yorti and Chicago. Aircraft will flv from New York, 
leaving after dinner in the evening, arriving in Chlrago 
^ist before dftwn ^ 

PniUama 3tUI to be Solved by the Air Mail 
ISiO Air Mall has by no menns solved all Its probleotfl 
rtg equipment I* to be replace4l bv more modern ships. 


gen with which they wiit HlleU and Hu caw wlHi 
whlcli they p<'rl«hed in '-lorniy weather, imrH<uiarlj 
wl>en going In or out of lumgar*, led to tluir 
nbundonnient by Lurt>iHiiu governmems It rpualred 
great oourage on tlm i>aH of the Tnltcd States Naw 
to rename their deveUuHucut and to invcMt u sum (rH 
mated varhmaly as Mwim-u |l,fi00,0(Ki and $lPt*M»oo 
In the oemstruction >f the /II1,” now tenned tlu Shen 
andonh," at the Naval AIi Station In T akeliiirst N T 
The ooormons ship Is om of the largem dlrlklbbs ever 
built ItH length Is 680 n^et dlaiiiHer 78 ftn 1 and Its 
gas capacity U 2,iriO0(X» i able feet of the non Inflain 


InvutlU ti m diia ou oiHiulUik c(»Hts Hr rapid deiirix'la 
Hon an*l oHa ( (Inaudal factors an lm\frl(ahi\ uovfn 
top Ha 1 t mini anakws havi iMin inatk Ix'Hi hy 
1 uioiHMU ital Auaihan (\|MrtK imil haw shown ihe 
lUiist fa\orahIt forHcuMlM wlHt Hu of enoi 

naiijM prolltM haMul on ipparcntU n Ilahh md runMclHii 
lloush tnadf (MHiuiitiM Bui th( n Is iioHiinf. ciau IiimBi 
so lar Old un\ uiuhrlakln^ nmsi of m*cosHlly 

be a kaiiil»I( mi a hii#s( wah II Im n(il iM)MMlhl( witliln 
Hu of oia Mhort aitlilc to MtuU\ tlu protdnn wllh 

ftiiv dcvni of (taiiph ti ut ( (an but vt down a 

ftw (»f Hu, (oinplix factm-. whhh enitr into Hie projv 
osBhfn 

Safdv and nkularilv of sorvlci an in rh vjim the most 
ImiHjriant Ihio the outMtundlnj, ppuhUms an Hu pre¬ 
vention of tiH tuUspi It* Mirtutuiiil ind the 

handllnK o( Hu aliHldp In --uirtlng mi a trip and on 
lundlnv. llu Ijrsl piobh iii Is lar,^(h M(dv*d hv tJa Use 
(.f Julluni iuoxidnl lu liino nou costing Monie pi r 

1(KK» (ubh fmt (an Im pnaliicid at i cIumiim*! rate 
VnoHier ]»lan I" to uw a (hniisr htdrogtn inllatisl air 
f.iilp with i Miiall oiit< r spjiM (Hied with nlliogui <tr 
tullmn Hr Mijlistinnion i»r luu\j (dls ftrr gasolim Is 
aniftlu r xt( p In ria dirts tlun of (In pn veuHoU In splU 
(d dlsiistLis In Hit falliiM of dirigibU Mtnirtures miuIi 
MS in Hi < asi of Hu 1)1 fatnl U 18 Hun Is no doubt 
that an airship tan now b* nmOt stnieiiipalh Mtrong 
(iioUkh to wlHistand all the i (Tt'cts of gUMfs wlten onci 
In Ha air althouKh a dlrlj.lhle inav swav tim mnfort 
ablj in Iw IV\ wind and Iw lonMiihruhlv harder to kt*ep 
on ItM timr-u than a sihk<U alndiine Bat l!w t ffetl of 
wind luuamw exirmnely dlflkult wlun It is soiigiit to 
hiUig the utrslilp In (»r out of a hangar A small aniiv 
of nu'H is used to bring tlu /K J out ol Ifs shed Jpid 
(V(n then there Is no gtiarnnte( against a had smash 
against tlu sides of Hu Jiankar TIr tiuMirlni, iiiUHt Is 
l)erhaps Hu HolulJon liere M(M)rlTig inastH of gigantic 
proiKUilons have been desigtus] and built to which air 
shlfw can l>e attached In int weather nftd, pivoting 
round like a weathemsk will alwavs place theinselvea 
(Confinufii on pafn 7^) 
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The Story of Steel— 

Amazing Growth of the United States Steel Industry in the Past Two Decades 



|HK Krur\ (if Btwl \h tho story of the unton 
Nlilnj, Industriiil development of tlie 
United ShileH during the paal quarter of 
u century The sis ret of that develoje 
merit In to lie found In the oiienlng uii of 
the inoniious d^iJONliN of ore In the MIh 
wdte range to the north of Lake Siuartor and thi 
IharaiterlNtii Aimrhiin oiM.ratlonH on Hit grand Hiale 
in mining rrans|)ortutlon siailting and fuhrh utlng Into 
Bteei hy tthkh the isintenlH of (hut trousuro hou^e of 
Naruis H proyldlng havi liein transformeil into t*Ji 
thouHand coiniiindltles to iiu^ t a world wide dununU 
liie magultnde of llie wttn i IndUNtry expressed In 
numerical Htatlstlcs laukcN (inly u ahudowv liupreaahin 
to the mind tla^ tlgnreM have to be reduced to ooine 
comritt fonn If anv adiriuitU linpretiwloii la to he tsin- 
ve\e<l Ihiis the NtiLhmetit Hint the United States In 
tlu year 1918 ailm*d over sixty nine million long ton* 
of ore failH to omvey an mh*<iuate lmpreK«Ion of the 
vuHtnoHH of thin total hut If wt should flee the entire 
ore pr(MlU(tfon for that year plhsj ui) in a single heap, 
we would gtt an liiKtant cHunprfhennlon of Its mean 
Ing by isimparlnK h with fandllar ohjectn In the land 
scape The mind la confuMed bv large numbers but it 
graaiiH quh kly the alglu of large conirete Quuntitloa 
The Htainnent that n wagon holdn SO,000000 gralD« of 
isiul vvould give u pir«on a vtry hu7\ Idea of the actual 
quantity H[H<ltUsl but la v\uuld liimprchend the quan 
Illy at once If ht were told that it iipreaented two tons 
The larger unit of wilghl would reduce the count to a 
figure readily within his inciital grasp 
It Ih because of tlie above c'ondltlonH, that the Shkin 
T im Amfhuan makes mich fre<juent use of the com 
purafive dlagruuiN whidi Imve ho long umlniulned their 
popularity vvltli our naders 
On the front page of this Issue we give a graphic 
coinpurtson of the Htutlsths of the steil industry In the 
piiHt twenty ycarH W* wish to >nak« It clear tliat we 
have chosen for coinpurlson that year In which the 
quuntltlcH of ore coke pig and yteel etc reached their 
highest figure ITils occurred In 1918 that year of 
feverish Industrlni a<tlvlty As wt go to press the 
810118(1174 forlOJi an not yet fully aiatlnhle but there 
1b eiery Indication that they will lie fairly close to 
thorn* of Hu earlltr year The working forces and gen 
< ml eqiilpnunt whUh hanilhd and pn^duced the eniir 
inoUH quuntttfeN of 1918 are 
nvallahh tu’(dsihly In t\4n 
grtaUr measure lodnv 
Hence tht outimt of 1918 
mav h( VII \ fulrlv taken ns 
the iiuaHiire of our iiiaxi 
rmnn (Jipndty In lO'JJ 
Heferrlni, to tlu diagram 
ll should Ik explnlmd that 
the quanlltUs for HHC* «re 
shown In wild bUuk and 
those of 1918 In ti l^hier 
shade hut ll should Ik n 
nieiiils red Huit w Idle Hu* vt r 
tical loluiims, *rc of 19911 
repnaent (tihiinl tonlefilH 
the ouiIlm*« for 1918 repn*- 
*ent tlu Imrease In eiuh 
4use, h\ suiKrfldal area 
4inlv ^riuiH In the (iiMe of 
the column show I n g the 
qmmtltleH of coke if we take 
the Nui>crfi4lal urea of one 
Hi<le of Hu 4inrptit ns 

the basis of 4omimrlson the 
suiierflclal area of the larger 
Btirfnc4 shown behind it 
will represent to scale the 
Increase In the total quantity 


4ounrry east of the lofty range of the Rocky mountains 
Sixteen vears later, the c*oke used in 4)ur fumuces had 
leached 4^798 594 tons, which y\ould represent also liic 
consumption In 1922, If our furnaces had been worked 
t4i maximum capacity Hut in 1922 the steel Industry 
liud not yet recovered from the depression whldi began 
with the great ladustrlal slump of 1919 

Llmostone 

The limestone used for fluxing purposes In tlie blast 
fumuces amounted in 1902 to 9,490090 tons, which 
would be represented by a column 5600 feet high on a 
base 200 feet square In the year of maximum produc 
Him tiiere was consumed a total of 19,299,409 tons of 


GROWTH OF STEEL INDUSTRY IN PAST 

TWO 

DECADES 


On tnln*d In Unlt«d 

390$ 

19iM, 

1939 

StatM 

84 I8S 121 

47 12M72 

80 661278 

Gok« UMd in furnaoet 

10 004} 000 

20 218 898 

40 708 694 

LimoHtnn* 

0 400 000 

11 719 688 

19 306 408 

Pis iron 

17 821 807 

Z7 210 004 

80 064 644 

R«iu 

2 047 9S3 

2 171 778 

2,640 892 

PUtM and RhMta 

409 

7 968 807 

fl 709 195 

Wlra nallf 100-Ib keira 

10 982 24C 

16 088 880 

12,279 800 

Gut nallf, lOO-tb kesi 

1 888 782 

810 208 

418 811 

Struetural ahapcB 

1 800 328 

27]B 788 

2 849 089 

Staol Inirota and cadUnaf 

14 947 250 

86 602 026 

44 462 492 


limestone 1 he purt>ose of the llmeHt4me Is to form a 
Uux with the impurities in the blast furnace charge, 
which lielng lighter than Ihe molten pig inm floats on 
the surface of the lr4m and may be tapped off separ 
alelv Twenty years ago slug thus formed was more 
or less of ii nuisance and was hauleel away t4> lie 
dumped ns one of tlic wastes of atctd making Increas¬ 
ingly during the pasl two decnelev slag has ceuue to be 
recognised as useful materlnl for the bnllastlng of 
rullnmd trucKs the hulhting of remels and nmre lately 
and above all as n valuable constituent in the nianu 
facturlng of cemonl—nn industry which has greium t4» 
VHst proiK>rllon In this cemntrv and Is rapidly nupple- 
inenting,lf not Huppliuitlng steel in ImlhllngH and bridges 



Four funiMeti, with their hot biMt Move*, at the Illtnoie eted 

of cK>ke used In 1918, a ytar 4>f unusual activity 


Coke 

Now we find Hint in 1902 the amount of coke used In 
the furnaces of the lulled States was 160OU00O tons 
Coke Is light In weight that If the 10,000,000 tons 
were built up In a column 400 feet square on the bnse 
It would reach uri altitude of « WXt feot No work built 
by human hand has #ver been erected that would give 
US l>\ (Hunparlmm with this column, anv Idea of Us 
magnitude for If the Iww of the column were situated 
at sea level n i>erHon at fh4 ptp wimld look ihiwm on thi 
summit of Mt Wusblngton New Hampshire, and he 
wouhl find that It overtopped every mountain In this 


Iron Oro 

The Iron ore mined In 1902. amounted to 34 630,121 
tons. This auKiunt If It could be plied up lDt4> a square 
column, l>ecttu»e of the greater weight of the material 
would represent a much smnUer mass than the 16,000, 
000 tons of coke If It were hulU up on a base mwiRnrlng 
200 feet square, It wimld reach to ii height of 6500 feet 
The larger output of Iron ore shown in our drawing 
(wurred In 1918 when there was mined 00668,278 tons, 
of which bv the way, 40,896.711 tons came from th© 
great MIssnbe range 

Pig Iron 

All the great mass of materials above referred to and 


shown In the first three columns of the Illustration 
were consumed In producing respectively 17,821,807 tons 
of pig Iron In 1902, and 89,064,644 tons of pig iron In 
1918 Due to the Industrial depression, from which 
there hue been a gradual recovery, the total output of 
pig iron In 1022 was only 27,219,9(]4 tons. 

Steel Ingots and Caatiaga 

In tlie euiller years of the industry, the bulk of the 
molten iron, as it was run from the smelting fumacee, 
was tost into pig, but with the development of modern 
uietiuHls, the prellminury casting Into pig has been 
practically abandoned In fuv4>r of transferring th© 
molten Iron directly to th© mixing machines and the 
Hessemer converters and open hearth furnaces for con 
verHton into steel The total 4mtput of steel ingots and 
CMHtlugH in 1902 was 14 947,250 t4)nB Of this total 
9,1S8 388 tons was converted from * pig” into steel by 
the Bessemer process and the balance by the open- 
hearth process In 1918, the output was 44,462,432 
tons During the past twenty years, the proportion of 
oism-liearHi to Bessemer Hteel has l)een steadily Increas¬ 
ing, 80 that In 1922 only 9,370,236 tons out of the total 
output of the ilia St furnaces was converted by the Bes- 
senner process 

Steel Rails 

It Is a curious fact that, In spite of the great Increase 
In production of the various finished steel products, the 
output of Hteel rallH In 1922 whs actually less than that 
of 1902 the respective pJtals being 2,947 933 tons in 
1002 and 2,171,776 tons In 1922 1 he explanation of 

this decline Is to b© found in th© fact that, twenty 
years ago, we were still in tlw midst of un era of great 
expansion of «)ur rail road kjatem, the total amount of 
new lines c-onstrm led in 1092 l^elng WO miles Shortly 
Hureafter us the ne«*ds of the country were supplied, 
there commenced a falling off In new conBtnmlhm so 
that t4Klny the total of new work is very limited Indeed 
That the output of rails U as hlgli as It Is may lie set 
(l4>wn to the fact that the mil renewals on our 260 000 
miles of track are soflkient to keep our rail mills fairly 
well occupletl Tlie mil pnalmtUm of 1902, if formed 
Into a Klngle mil of standard proportions, would he 81 
feet high with the same width 4»n the base and the 
head of the rail would have a width of 48 feet A mil 
built on these proptmthma 
wtmld extend for 4 me and 
4ine-fifth ml le^ liefore tlie 
year’s total tonnage of rail 
had Ijeen Included 

Plate* and Sheets 

The finished product In the 
Hteel Industry whh li bulks 
the largest Is that of plates 
and sheets, the ouput <if 
which has grown In the past 
twenty years frimi 2 9,55 490 
tons In 1992 to a maximum 
output of 8,709146 tons in 
1018 Even this last figure 
was exceeded in 1020 when 
the output was 0,837,680 
tons The growth In plates 
and sheets U shown graplih 
allv on our front page en 
graving, where the 1902 ton 
nage Is represented as rolled 
into a single sheet of No 30 
standard gage, which would 
cowr the territory shown In 
dark shad©. Th© larger out¬ 
put of 19l8 would cover the 
area of lighter shade 

Fomse© Cspscity 

The two furagees wjfleh we have shown represeot the 
total capacity of all the furnaces la the country, reapeo 
tUely la 1992 and 1918. Th© fnmac© shown In black 
represoit* the capacity in 1902 The furnace output 
today Is more than double what It was then \ and this 
brings out the liit»resting fact that the total number of 
furnaces has shown only a moderate tncreaa© of from 
406 In 1902 to 469 In 1918, and this in ©pit© of the fact 
that in the interval tb© total ontpot of jdg had Inoreased 
over 109 per cent HUs li explained by th© fak that 
the average funyace of today Is far larger and more 
efllcietat than it was twenty years ago 


works 
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SCIENTIFIC AMERICAN 


SMviiifr Rapid Transit Congestion by the 
Moving Platfomi 

8 OTJU readera are aware^ In >ear« past wo have 
given much attention In therte et)luiiins to the 
Moving Plutform mctliod of transportation We have 
alwu>« l>ellevedt unU have eo stated, that unless some 
mechanical or operative dlilkuUles should develop, this 
system, because of Its enonnous cuputlt), presents an 
ideal solution of the problem of congested Kh-uI rapid 
transit On the other imnd, tac have been alive to the 
possibility that the passenger mlfelit iind dUtlculiy In 
stepping from a atutionury to a moving platform and 
have rt^uIlKcd that this could bo detorinlned only h> 
actual tost In u full slseo Installation 
In order to subJt*ot the ^lovlni^ Platform to such u 
full slxe operative toHt Mr 11 S Putnam, the author of 
the oU'Ctrlcalh ojiorated platform vchlch ^ve llluNlrntt^fl 
In our Issue of Fuuiiar}, lOiM hat reivntli (oUHtrucUd 
a complete plutfoim In Jersey City, and for several 
weeks has b^ carrying out n series of tOMts to deter 
mine the etlUlencv of the electrical sysbaa b\ which it 
Is run, and set are reliable staUHtlcs as to the weight, 
resistance and horseiKiwer re*piire<k for a gl\en length 
sjH-ed and jmssenger <a|mclty of Moving Platform built 
and operutcHl according to hla system 
A member of the Scientihc Aviehican staff recently 
visited the* Jerse^y Cltv Installation with the thought In 
mind to satisfy himsiLf ou the lini>ortaut question as to 
wliether It was physlcallv poKsihle to walk m< tons the 
suct'esshe phitronas to the scitts and return fr<mi the 
seats to the stationary phktforia whhout an^ stmahllng 
or (onfuslon lie* found that by facing the dlris.tlon In 
wldch tiu platfonn wuh traveling and leaning sllghth 
forward. It was a simple miiUir to stej) siiccesslvelv to 
the 'Mk and O-mllo i:)cr hour platforms ami take a seat 
and that by loaning slightly hu<kw irds imd still fudng 
In the dlrei (Ion of travel It was efpiully a simple matter 
to return without stumhllng or dlsoimifort to tlic -^ta 
tionary platform One huudUs cme*4elf as one dins in 
Btepiilng cm to and off un escalator 

We now gl\e the data which havi l»eeu secured as 
the H'sult of some two thousand tests niudo on the 
Jersev ntv Installation, together with the esfhuates of 
cop^^eltv, horsepower and tost of ot»eratlon ns based 
uiHrtx the data so secured 

The capacity of the Moving Platfonn ns compansl to 
present s>srems itt trnnsis>rtation is practiinllv unIJm 
Ited as shown hv the follov\lng Ilguns 
The schedule capaeltv of 11m present shuttle service 
on the 42nd Street suhwnv Is 4, -400 seuts jier lauir 11a 
pn>fH>sed Moving Platform on 42nd Street will have u 
capacity of STitWO wats i>Gr hour When overload 
capaeltv is ecmslderi^d the present shuttle servln hag 
n mnNimiim cnpticity of 17 000 passengers p« r hour us 
compared with 1001)21) overload eapoclty on the Moving 
Platform 

The schedule for the operation of the Bust Side suh 
way at Orund C!enlrul Station during the mavlmum 
hour calls for the ojierutlon of 7,200 seats per hoar in 
tJio local service, and n,-W mefs fK*r lauir In (lie 
express service, making a total of 20,400 Tills Ixk lusc 
of delfl>s, la reduced from 10 to J'5 iier cent during 
heavy rush hours 



Upper view I A section of the high speed platform, 
showing the primary element of the motor straight 
ened out between the rails, and the secondary ele 
ment mounted along the bottom of the train Lower 
view, one of the ball bearing wheels 

The liKul mrvUv on (he >k*\\ ^ork suhwavs Is ust^d 
nhacHt < \t hjshc Iv Jis a fcuh r to (lie express sc rvhe If 
the suliwavH could he relieved of the ojieriitiem of their 
trains In Ifsal scrvkc (lu'cc tiacks and the ts|ulpnant 
could be UMiil for c\pri>H service at an atimil mJm.tlon 
In the total cost <cf eqa ration and with ati IncreuHe eif 
filllv tot) ]H r rent In the numher of reveniu‘-proda« bit 
p iSHeiige rs f jirrle d Assuming the strle il\ local passtn 
gfrs onlv can led on the suhwnv to be 20 per eent, and 
nsRuialng a 10 yier cent rediutlon in orpmliv from 
8< bedtilcs during rush hours the mnxiaunu cuparbv of 
revenue producing p isse n,.e rs is r hour on the Kuhwuv Is 
now 14(K)0 Hfuts Iter hour, and '"»4 000 Including the 
mavlmum standlm. huids Ity building piiralb 1 suhwavs 
with a Moving Plntfetrai and with the local tniln service 
cetnvertesl Into express Mrvlce the m ivlnuim sealing 
capaclly In exftre hk servlet weiiild Ite Increased to 26 400 
jar hoar and the maxlinmn standing load to KNIOOO 
per liour The total cnpiiJtv cef the subwuv v\j(() (la 
addition etf tlie Mocliig Platform weaild 1 m IncrLusid 
from a total e»f 20 000 sentH i>er hour to OH 000 seats jm r 
hour and the nmxlmuin peak Mtandlng load wemid he 


Infnnseel freaii 74 'tOO [ter heuir to 2 l 2 riO 0 i>er h(*ur 
Thence resviltH tan la ohlalncHl b\ exenstructlnk a Movintj 
Platform paralkilUK tin existing subways, or the new 
subwavM nht-n thiv art built jit a »ost of hut from 2 C 
(o 2 ' |Hr cent of the cosi of a new 4 truck subway 
and with an liartnse In *»iH*rating nwt of hut from 12 
tee K) |M I cent of iht Lost of ejpcratlng a 4 track 
subvv \ \ 

The dlM iiigui sliinf, c hai ucteristlL tif the clextilc 
M\slejn of propulsion u', eoiiipuusl to eMlier Hvaltias is 
the method used ti> proieel theeui Insie ud of mounting 
aeoliiplete nieUoi aintt) the eiii iinel 11 unsmll M lig mcs ban 
h il time from ihinu;,h gears to the whex^ls th^ 

tlciiuiKs of a (In I i*-piuis, (mimtion motor c»f the 
squin e 1 < a^e lvp< of wlndlii;, are sepaiated the )mrt 
eoi i( s|H)ndink to t la *^1 it l< a n \ (ya iiu n \ | e It^ine at of 
(lie laolot liola„ si 1 a mil 1 1 m d out and iilai e d a I intervals 
la the lojnlljid Ihiucii ila ial)> widb tJo pai t Lorrt 
ispeanling to ila sls oinl 11 > or i e \ olv tin, e b mi at Is siitHud 
out ami forms a eonilauoiis short < 11< ulte d stsoudny 
inonnlt el on (he ImiIIoiu of Ibe eat ila laimarc e le^ 
metds of Ila mote^r thus pliiecet Intwemi tia rails an 
magiull7«d b\ lliH’x ‘^1 hast alteniallng eutrc*nts de U\ 
tied (o the wlneMngs iIihmi^,1i e diks nm In dm Is in the’ 
ro (dlmi Ila jaitauc elements In India tion magneti/e 
I he shoi I c li e uile d Ktutnelarv width < vUnds aloii^ the 
Ifoltom e>f 1 la e oiitinuoiis line ofrtis ikm the riLN tla 
being that llie eats, aie pto[ie>lled b\ the* inaguctlL 
feme tlms cKUted ktween tlie shifting Held of the 
pilniao and the mdmeel eiiiieui In tla nIioU clrLUltecl 
Koeondare on tla boMoia eef the e ir 

Ila d of Lho Moving l*bitfe)nti iippnfxlmutes thres] 
mile s IK I Jiour fur the leiw s[k e el plat form six miks jter 
hour for tla Lnuinadlate platfoim anel nine miles lar 
Imur for the hlgliHiKeel ]»latfeirm upon vvlikh tla st*atf« 
are mouiileel riaeleHtrk svstem will oiierate at nearly 
svnehioneaiH siM^td anel it is pro|HtHed to um* kkntie ul 
eoiistnullon for tla elcHtrbal eleiiantu on tla thren: 
platfeams Ila difictcnt siH'cdM of the platfonns arc 
scLUnnl Uv oieeratlng the Intirnasllate platform at 
elouhli the* frespienev of tla le*w siKcel plaireirin and the 
high s|)L*ed pbitfejna at Hires limes the f respicne y of the 
low sjMisl platfoim riu mnvenant being contlnuoui 
flaie Is no Jolting e)f (lie passe nger>e 

Gassing Peach Borers 

T IIL New \oik Agile Ulniral 1 xi>erlment Station at 
(onevu niM»rls that fiult gremerx have Ins n much 
Inteiesleel of lute* In tlie use eef u cbiinkal ceatqKaind fe»r 
IM at h borers whkli under pnqKr eejnditlems se*ems to 
give quite Hutkfiatorv esaitred of the |M*st lldw eoni 
)>ound gea*H nneh r tla ntime* of lairaelkbloroUnzetie and 
Is a (omiuou tend well known ehmiical pnaluct wbleh 
ean be seauresi at a ve r> itasonuble prkx. from unv 
leliabk doaltr In Inses He idc*s 

The pii]»aniH(>n (onus In tla feerm of crvstalN whlth 
au eiulle ve>latlle and give olT a i haraercrUtk odeir 
The usual proeedure* Is to remove nnv we*eds or grafts 
gmwliig areaim! llie i navn tla leeae fi fret and Him 
plats one mini e eif Ila crvKlals in a ring alimit the (rt*e 
I he sedi Is Hie M drawn over theerv-efafs and hanked up 
sItgliHv about tla tn i 1 he g in w hie h Is give n off fnun 
Ha iivsiHs iKnetrates Hu bmrows id the iH*ae'h tre« 
hole IM and kills Hie young kire rs 



Fall-dx«i McttoQ of tho moTiiif pfotforn, huHt for damonMrolioii at JerMy City If inbfltituted for the preaent fthuttle aervice on 42nd Street, New York, it would 

roifo the oipeeelty from 4406 to 35,640 seatt per hour 
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Life on Boards U. S. S. "Colorado” 

Changes in Naval % Sea Service from 1856 to 1923 

By Capt R R Belknap, V S N, Battleship Colorado 



lllf ( Urndo Is u hUiH.i drca laaut^Ul of 
{-WKl t ns tiUl dls] iHCHmnt -H,0()0 
li ihH|MMtr 4.1 knots s| I an I 10- 

In It ^uns in h( r in iln I UUr\ SUt Is 0^4 
fisi 1 nj, 1)7^ fiH It n ml tl ut :11 
1 ( In di ift f MnOr lltr < riijlnmut 

t Miiirjsth OB /lueiN t2(t0 nival tnlisttl mtn mil 7'i 
uiirlms ill < 1 ri 1 thi \liklnli liUtulhv 

u( ui InK < n I U f t n id J the M o v 1 m 1 i lati Nsh ned 
in J t-l tliKS slst* r sMi H iirt tit m bi ( weiful ml 
iiw ih in I atth si li M In til s\ rid 

lliH ni u hMtth-1)ii t 1 I id lu til lliJid nIhi In 
tla \i (11( in NiV\ t leu that nai * iln lirst 

lull 1ft tU < 1 rad lUv r was a vv idui suam 
flit. Ill f t IIS (llsi 1 tuiint in unilni, du i,uns 

lauiKhul at tin Ni rft Ik Na\i 1 ud n Inni 10 IStO 

Mt w H ne f Ha lai^ei vi hsi Is ( la r tu a In ui 

\ lu iitsjxnllnK to flit Infi rnadlaft r Of,un ship 
(fill d IVH Ih f( rt Mtuun in I l (In irni red r butt Jt 

udst 1 1 la til lAil ids I Iki ntl i rs f liei [n slu 

\ s n full rli;,>,id slil] irdliiirlh niuklDk sm j ihsu,(« 
undir Hall aline Ah tin Hinkle h r v\ p [Klltr w ul 1 
tlien la a diaj* it w in Htu 1 to tint npU ml Ik iiftid 
< k I f tin wun r 

Jilt Htiile of < III lad t'lvt Uh ujiine t tin swi nil 

man f wai ( 1 rad vln \\ is m t si\ aimorvd 

cnii^iH null il/id fliiu it i tli t Iv (in^eiss in 
IHOB and I KHI of IKWO tins dlsj ! nti int tarninf, 

f or i lj,ht Ini li j,uns In two tnns-ls f irt m hl\ Iml a 

Ht ri of Hiniillii iIIIh rs mil Iw tin 1 rw itu I i|edi 

tiilMs Jlir M I tiiHHi I iUis aa 1 f ii v lin I i (i((le 

tvpansUn ilnvlnK twin hcitwn dutl | Ing 

.7 Odt) h ihep wei itt dm d a inuxliiiiin sjiel t ver 

_kn tH III r slilpsi m[ ai > nuinliopeii 010 l*ri widen t 

TUm im \iU n t wltniNht 1 t ir^,ei 1 1 u Htt n lx ir I and 

t (K dlnnti wlMi tin tiiw In tin ( tninil Mtss ^Ivln^ 
tilH il 11 t ^Mi| li an a m DM nlr On 1> s u lar 1st 
IBIO litr n im w is i lunged { Pmb! ufiti tin. 
Htuiil rlt> In t lorn 1 1 nD 1 nndi i Ills n in she 
Hti\i 1 In Iht i inisep and J riinsiw 1 1 i< In Ha \N rl I 
V\ai midir tajtiin (t W WHIlams ent rtlng truiw 
IM ns uiiss tin 1 iflip tla \imlsH‘t briiiklDk 10110 
triM»i H II >im 

\\ Imt nmarkabU i Imnges 1 i\i taken plau Ivetwevn 
Hu lip«r USS ( k r 1 bulli In 18 d» and tla lat(«t 

HHfH r huidnuukbt f Ha saitt nana As a general 
mcwi pp I f Hl7t Ha 'OtK) | ns dlsj liKinant f tla old 
filgite Is gr wn nttirh tanf Id tla oil hi ns rnisl oak 
hull is 11 w nil Ktiel if thiik iii c red hIiIi s and ninnv 
w lUrtlght c npirtnintK full sdl j wtr has utttrlv 
dlsai p< uri d and llH 1 ftv wkk Hiiialing sliniltrspirH 
lire ri 1 1 a I (1 In t wt r llki t agi iiuuim fi n » 1 1' 1 ri,e 
fire untrol Ktntlin*i ila M\nimitiU d (ru i r\ f stand 
Ing Til running rlg^,inj, Im nr w reiPiHentisl Iv Hie 
I listlli g t n ) IV an 1 < ddl i la < 1 ru li intinnnt 
Il wn Itel w in Hu old frlpat reuankulu lutUrn of 


Cl piKT fumlfllied 
to u thumr lns» 
kintal nclpnent 
a single 8< rew 
lx?a1 w hert m w 
IxiIlpPH gwerate JOO 
the delliutily bat 


sLeum at tmlv 2*1 pounds pressure 
cnuibemumef hIovv moving imrl 
Ing engine, wliUb by uietmti tt 
drove the slilp at ttni knota at 
oil burning, tubular istpel 
pomidfl Htenm preiwurc for 
unced turbima ndjunled to 



High velocity, and air craft gan of which the ( olo 
rado carriea eight on her auperatructurc 

Ha tU usaudtU <l an inch which without the least 
trim r of vlluiitl n and with Hciine u High if sound 
s] In at iIh ut -KK) rev ilutiins a n inuU MUerntlnk 
altorn iHuk <U<til uirrint whUh b\ a twelfth rulut 
l1 n turns f Ul SI row pr pellers 171 w^vfluHonw fur n 
sldj SIKH I f kn Is 

I’lP lllumln Hi n oil lanpa and <undies art rttulned 
miv f r margin v wh uid electric llkbt fail and the 
inxint hi I 111 mr soinldiglit had no llki in the frigates 
di\s In (ill div s w rk the Hhilll iH** »nd hoarse 
vuke of till H MIS in lies passing Hie worl along the 
(pen Hvvnp if di ks Is ail but n plotetl bv speaklnj^ 
tales teliih ni and tlur InMtruinentH eleurU or 
meilnnl 1 f r ti msmlttliig cotiimunlcidk ns ti scores 
of Htpinrid s|uus all tlir ugh tlie si ip Ami at meal 
times wide Nuw lannsHttU hold tlalr own salt iiork 
plum (Infl and bardiuk hive given ]la<< lo refrlger 
aiidmnit vigihddiH Ireid pie and Ice cream 

Of all thnnges hiwtvir the greitest Is In the kind 
ot di mandR made ni> n tl i crew and < iflcerH In the 
frigate Ti h rad< the v n is were hilntid and bracisj 
ulmut the snllH were rect hI and furled thg^ amhor 


weighed the boats rowed and hoisted, Ihe ship steered, 
und alores wtilpped on board—all Ivy hand Handling 
salt, besides inakiiig strong bodies^ taught eye hand 
and bruin tu work nimbly together In stonuy weather 
a seomun nioft at a disxy height oonld work with t>oth 
bunds and exert bis full strength while holding on by 
his knoes or even in some iniredlble wav by a grip 
with his bilb fn muscle and wIxmI in practiced 
fuiiilUurlty and dextrous skill and in observant eje 
and ready resourcefulness the square yard sailor was 
an nthlcte but he Imd a contempt for machinery and of 
anything luiviilng of bclcnce Seninunshlp was to 
him an art, bevond expounding or Improving b> Uioks 
In iimtrust most of the demands for power in the 
modem battleship Colorado are met b 5 machinery 
Wheic fi nm rlv two helmHinen or four in heavy 
weather Imndtd a sfHiked steering wheel, to movi the 
tiller bj means 1 1 rawhide popes there Is now no wheel 
ut oil the uiodcm sttHrsinan iantuid with one hand 
pusiilng uD eteclrlc mntrol handle right Uft or nmld 
HhlpH wUh eitiul ease in ony weather causing electric 
and oil motors hj meuna of heavy screw tlireud truns* 
mlfeslou lo move the rudder acoorUlnglv Au eloitrlc. 
wlndlnsH bel vv decks Insliki attnor lifts the ten ton 
undiirs Hlfh ease and quickness two luri^c electric 
cnvneH bclsi nod swing the UmU out or In and handle 
(Hkp wilkhtH nod stores too heevy for the small der 
ricks and winches Instulkd at various iKdnts along the 
ships sides while most uf the boats themeetveii more 
Hi in twiie km large as of old, are gasollncMnotor driven 
To serve He guns the old fashioned powder boy 
fJull whip hand luuuiier and training tackles have 
been superseded by inivvcrful dec trie cvmtrlvances Kx 
ertluci (f human strtiikth must, of course lie still 
reipilied Ivert and there in minor ways hut mostly by 
Indlvldimls seldom bv iuhhwh of men as fopmirly was 
cf mmon In hi istlng topsails hiuvtng around the capstan 
u wtlgb nmhir or oHierwUe for a heavy drag 
Jnsli Hd now n high degree of teclmlcal knowledge and 
Rklll Ih needed In iiiunv spcxIaltleH to cunirol and use 
the numerous jvower ai pllivnccs correctly and keep them 
In condition relinhk fir service 
Yet though athkfit qualities are no longir needed 
for work aloft a heivltlij body Is eHoential to the 
hcflUhv mind and » (heerfuJ spirit needed for con 
tentment and effldemv llie ncllve open nJr often 
strenuous conditions of naval life In all weativers and 
all fllnmtcs both need and tend to make n sinng ns 
well as wamd body but as many of Hie S(>etlnltlea 
Involve long hours below dc< ks and as ship life U at 
best conttnlng the modim naval routine povH copsld 
erable nttcntlon to pliVMical training exercise apd 
recreation In order lo fisur und maintain th d com¬ 
bination of proftrlem > atUnibn fidelity respiUHlvcncsa, 
initiative rcRi urci*fulnesw,(ouragp endurance and retup- 
trutUe power which is Hummed up In the tenu morale 
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A Five-Hundred-Year-Old Roof 

Preserving for Posterity a Noble Specimen of Medieval Carpentry 



WestmlnHter Hill 69 feet wide by 240 feet long, built 1099» wa# re-roofed hf 1397 Thfi 
magnificent apeclmen of medieval carpentry atanda today, after 525 yeara of service* It 
has recently been reinforced steel framing concealed In the original timber work 


KSTMINSTPU IT A LI , 
wonderful timber 
rwif forms the subject of 
tills Htor>, U the most 
undent (>f tlu \etieiiiblo 
UuUdlngHln Westinlnacer 
of which the Abhtv Is nt i»ncc the 
lurgest and most widely known The 
Hull, 00 feet wide by fett In 
lenglh was built u few jutrs wfttr 
the Norniun nmquest and Us pnwnt 
walls are tlmse whb h tin Norman 
build* rs * re< ted 1 li* <trlKliial nstf 
compute*! Iko sais (he Sax*tn diron 
id* ) In 10*)0 waN It N he- 

llc\ed, bv tlu Hide walls and by two 
lulermeiHulc Urns of (imi>cr posts, 

'Ibis rtK)f fell into decav, and Ivlng 
ttlilinrd J1 dcsid*d utsm the enstUm 
of a new roof Prtsmimbl^, he 
*irdtrH that the wiilc spun of (JP feet 
shouhl be covcnsl without any Inter- 
medial t NUp|s>rls, sneh us the isjstfl 
that h* UksI to tarrj tli* former riM)f 

Whether 1! was by tbe Kings order 
or md, wi do know (hat the Master 
i luisntir (thought to la Hugh Horhmd) set about the 
duilng (ask of rooting (his gnat hall Jn on* deal span 
from wall In wall in timinr —tin aliogetlier uuprue- 
dwite*l tlmUr structurf* both as (*> Us size and the 
p***ullurlt\ *»f Us (Ustlgn No llmtxr nsif of such a 
Bp*m liad bi>en attemptiHl licfore nor was anj sm h 
utteiupted in tlte **‘ntuileH of nudletul naif ruction 
that follow* d Furtlurmurc, lM.»uust of llu * normous 
size of tlic original tlml>en4 It Is certain that tin W*st 
minster Hall roitf umld not b* diipIUiit**! m oak today 
und Ibis f*)r the rtawm that oak tn'cs of tiio slJie n*so« 
aary to supply sutli ilnilHrs an im hmgtr to l>e found 
they were cut <Jawn centuries ago 

Hugh Horhmil who must have liccn of ndxnnied ngi 
for he was In re<vlpt *tf a |>ension "for his long and 
nrdmius servk'es f*> the emwn lM*gan 
work upon the r*»*if in riBl M* *ild 
hU work well, for after enduring tho 
Mt*inn and stress of over tlvc cH*n 
ttirles, tlie vast *iaken fabric Is stand' 

Ing (<Kla\ just u» he planned und 
biiiU It 

Put i>erhnps It would bo more coi^ 
rest to say that, so far as tlie *>e 
»an Judge th* r*M»f Is standing today 
exactly as ho loft It, f*tr thanks to 
tht^ (leKtru(U\c attack of a w*H)U-de' 
vourlng grub, called \*MH»blum tes* 
sc latum (h* Interior of thew mighty 
tinilsn* bus be*n *atcu nwa\ until, 

In wane cttKen, cuvltUs wei*‘ Uft Into 
which tt man could rr*Hp A fa>*)rltc 
|H)lnt of Hltuik has bet'u tho phun? of 
waiting of tlmlKT uixtn tlmlH?i , and 
tin ramuhitlve elTia t hm! been that 
the ridge lH.am ha*l wiggeil eighteen 
Indus, and this hummer lieums Imd 
eanUsl downward al llndi fret mtU 
to tho *\tent of fr*tm 10 to li Inches, 

The whole r<M)f Indeed was In danger 
of collapse U* pairs were imder 
taktn In Ma\ 1011 contlnm**! at a 
alow rate during the war und hu\e 
now loH'n complete*! 

For sentluantal rensons Ir was de- 
diled to prtserx* the tirlglnnl nsif In 
lad and «up|s>rl the great trusses 
whl* h ari spnetMl twtn(\ fist apart 
b\ moans of a 8i>eclnlly design***! Hied 
rdnforcem* nt, sui>erimiK>w *1 uiKUiand 
liidden within (he timbers in sia h a 
wa\ (hat If wimid la pructkallv In 
\islhU from the IpH^ir of Ih* Hull 
The nature of the hPs I truss and Its 
IHisllinnlng with ngarU ti> the limber 
truss is shown In the Insert line draw 
Ing and Us cle\er concealment la 
ccldent from thi two photographic 
xlfws of the r*H>f ns repidrisl 

This most Interesting work of sal 
Mige was done under ‘^Ir Frank 
iminoH l*rlnd|>al Archltwt to the 
Ortloe of Works, to whom wc are in 


debted for our photogiaplis and data lie tells us that 
Hugh H*jrJunil probably found It ImiMiBsible to olHain 
oak llmlKis of sulQdcnt sl/i for the main raflurs (nlomt 
Vi fiHi b*ng and ld‘/j by 12 in*h«i* In section) or for 
th* main *‘oIlnr b*am (two tlmlKrs eadi 40 fe*l long 
and IP by \2 indiiw In secthm) The loof was there- 
foil di'signnd In tw*) wpatute ptirls, nauads, an upi>er 
trlungiilateil framed Ktriutun, eimslstliig of the main 
collar Iwam, two upisr prln* Ipnl rafters and two queen 
r»ostH, and with a ciaitrul crown iN»st, resting on (ho 
main collar b*nm and snpp*»rting the heavy rldg* piece 
lids upiter wcHon was supported on two cantilever 
structiin^* one reefing on inch wall Kneli conslsteil of 
Ih* lower prlndpal rnftei the horlzont il Immm* r beam 
cjtrrjlng at Its outer end the vertical hammer iwst, the 


vertical wall po«t resting on a stone 
corbel In the wall below, and the 
curved Mtrut between the center of the 
wall post and tho outer end of the 
hummer beam 

This wonderful old carpenter fi 
nully tied the whole roof together by 
a great curved brace, or arch gpan 
Ding th*)! whole width of the Hall from 
corbel to corbel U was recessed und 
pinned into the hammer beam and the 
hummer piist, und ut its crown it was 
mortised snugly Into Um main collar 
beam Sir Frank Balnea telU us tJmt 
this t\pe of roof is known us the 
* Hummer Bc^m" because of Ita con¬ 
struction with borlzontuJ beams pro 
jectlng from the wall bead, which 
Bup|s>rt the vertical hammer posts. 
These fiosts with tho lower principal 
rafters provide end supports fttr the 
upisT irlungiilotcd structure, of which 
the great collar beam f*trms the base 
The downwanl thrust <»f the hummer 
(xists on the outer ends of the hammer 
ijeuinH ia counteracted by the down 
ward thruKt of the principal rafters at their Inner ends 
They are also mainiulned In Ihe horizontal posJilon by 
their attachiiant m tla arched ribs and by the curved 
brac'cs reaciilng from tliclr outer ends to the wall post 
Whether Hugh Horland Intended the great arched 
ribs to carry the loud (or a part of It) of the collar 
lu*aui und the stnuture above or no, we think that it 
actually must have d*me so In fact, when the roof 
decayeil und sagged this arch It was that saved the 
structure Proof *>f this Is seen In the fact that so great 
was the load *»n its f(x)ttngs that In one case a massive 
stone corbel was sheared entirely thrc»ugh 
The Umber whs cut lietween 3398 and 1396 The 
great size of the main members pn)veH that the virgin 
forests of Kugland must have contained some giant 
trees The wood used was peduncular 
oak from the Sussex Would, and as 
there whs no time to season It, the 
timber was used green and their- 
fore, was oxtremoly heov> We ha\e 
estimated the quantities of material 
In one main truss and Its loud of one- 
half of tbe rooting In each aUJotnlng 
bay and find that tbe total combined 
weight, If we include the lead sheath 
ing of those du\s Is about seventy 
tons. 

As showing the size of the timbers 
tbe hammer beams are 21" x 22^/4* by 
17'9'' long, tlio hammer posts, 38" 
x25'' by 20'0" long, the collar beams, 
two (ImlmrM each 19" x 12" by 40' 
long tlie mnin rafters 17" x 12" by 
28' 0" lung, and the main purlins, run 
ning from main truss to main truss 
at (he level of the collar beam, were 
built up of four timbers 9" x 12", 
n^^j"x9', 22" X 9" and H"x9"—all 
IS'30" long 

We limy ask why Horland did net 
save weight by giving hi» roof a lower 
pitch The answer Is that it would 
have InTolved a greater faurlzontal 
thrust against the walls, and be had 
no steel tie rods to take core of this. 
Tliere Is not a bit of fijl^al Jn the 
whole structure 

The architectural beauty of this 
great roof is imtversally admitted. Of 
the wonderful strength and eodumnee 
of the oak, which (In the testing ma 
chine) shows that it has in nowise 
deteriorated. leaiU Sir Frank to say 
*Tt is dplplt to say that steel or 
masonry libnld have been so perfect 
after so long a period'*, and speaking 
of the way in which the work was 
executed he says “with the present 
dag knowledge of constroction, we 
must admit* with entire humility, we 
ermld find very little fault with tbe 
timber coastruetUia of this roof and 
oouM hardly Improve it” 



The photooTsph chowi on« of tK* twdvo imwl iniMfi after the repairs. The bietH dlann the iteel rels 
fnreement »nd the sroit dlmenelone of the uak Umbera of the orlvlnel roof Kech tnu*. wltli lU load of 
le«4-eovered roof u built of heevy uneeuoned oek weLshed eevetity tofts 


The famous Westminster Rail timber roof 
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A Nnr Tedudqiw o| An«8tli«da 

Bjr Dr. Alfred Gradeawlti 

B oth Umt medical pra^tlea^r and the man In the 
street generollx the Idea of narcosis 

that of nausea and vwnlHKr Di fact^ common expert 
toos shows that the state of patlentB on ttie day follow 
inf a surglcat operation la almost Invariably influenced 
by *tKMitrnarcottc” natuea, and ^deuvom $o far made 
to eUmlnate these dlsturhlns phenomena have only been 
partly successful 

However, a decidedly new method has Just been devel¬ 
oped by Drs. O* J* Qaoss, of Freiburg, and Hermann 
Wlelanct^ of Koenlgsberg, which not only eliminates 
these unpleasant consequences of cnrooHls but even does 
away with any harmful effects on respiration and blood 
circulation. 

hhtperlmenU on animaU bad 8ho\^ii nitrous oxide 
only to uct cm such manifestations of life as are bound 
up with the presence of oxygen, while leaving those 
lower organisms which like certain worms, are Inde¬ 
pendent of oxygon entirely unaffected Thin beha\ior 
strikingly differs from that of narcotics proper, such as 
chloroform and ether, as well as the group of s\nthetlc 
suporlflcs, all of >^hlch will paralyze the functions of 
any animal cell^in fact, any kind of living matter 
Now, inasmuch as nitrous oxide only acts on phenomena 
connected with the absorption of oxygen, which action 
U readily compensated for by some slight admixture of 
oxygen, the narcotic effect of this gas on the bruin 
sOetued to be due to a dtaturbance in tlie abs^>ndion or 
utilltatlon of oxygen In the nerve cells Nor could It be 
a case of simple auithyxla, as occurring after the Inhala¬ 
tion of nitrogen, hvdrogen or tho like the symptoms of 
carbonic acid poiwmlng (dlffliolty of hreutliing and 
cramps) being practlcnlly entirely wanting Again, tlie 
two experbuentera, ba^Lng noted tiiat nitrous oxide 
possesses an exceptional solublMtv In water rapidly 
resulting In accumulation in the blood and tissues, were 
led to think that the presence of some other gas might 
produce paralyzing effects of a similar nature TIds 
was tested by examining the effect of onoilier gas In 
which water dissolves even more readily than nitrous 
oxide, via,, ocetylene which was found to bo ninlnly 
Identical with the effect of nitrous oxide all processes 
independent of oxygen being left unaffected while tJie 
inhibition Induced in higher animals In e\ery detail 
rsiwmbles nitrous oxide narcosis. At the same time 
there U a remarkable quantitative difference, acetyloie, 
In accordance with Its higher soliiblilty, being much 
more efflclent and requiring much lower concentrations 
than nitrous oxidedemands 



Klectnr contact spparalUN for giving local treat 
ments withoul rink of deranging the bodily functions 
by passage of the current through the system as a 
whole 


The use of nitrous oxide 
os a narcotic has lately 
been finding Increasing 
favor in surgery, gynecol 
ogy, etc, though this gas 
not onlv is unsuitable for 
any more extenalvw opero- 
tiono, but entoJIe consider¬ 
able risk of asphyxia, while 
the admixture of air la 
bound to counteract Its 
effects. Aoetyleoe on the 
other band Is free from 
these drawbacks, the pres¬ 
ence of oxygen not inter¬ 
fering with Its effldency, so 
that unconsdoaaiMW can 
be continued much longer, 
poeslUy for many hours, 
without any necessity of 
applying excessive pres¬ 
sures, This remarkaWe ho- 
havlor U due both to the 
absence of any harmful cir¬ 
culation trouble and to a 
emMderalde reduction of 
combustion procmes In the 
organism. In fact the orlg' 
Inhtors of the new meth¬ 
od are Inclined to describe 
It as a moans of producing 
nnoonsclousBesa rather 
then narcosis proper 
JPore aoetyl^ (or ‘^afp- 
cytcde^ as tt Is termed in 
the prtsent caae). free from 
any impurities, primarily 
frdm any polsonoui hydro¬ 
gen phosphide and accord- 
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Acetytena inholfaif appsrstns noed in eonnectlott with 
the new technique of aneetbeela 


Itqrty devoid of the famlUsr penetrating smell, was 
IHM In these experiments, the slightly bitter taste of 
tM tag hrihf hardly felt on breathing with closed 
Narcylene hi mixed with oxygen derived from 
tht iamlUar commercUl type of steel cylinder The 


I nh a l i n g apparatus Lllnstrated was conntnictetl by 
Messrs. Drftgerwerk. of LUbeck, and U short I j d**«crlbed 
In the following 

A platform designed io travel on six IdU cm comprises 
two fittings for oxygen cylinders, each of Un liters ta 
paclty, and one fitting for 
an acetylene cylinder of 
SO-40 liters capacity flex 
ible high pressure tubes 
connecting the cylinder 
valves with two pressure- 
reduction valves for oxy 
gen and acetylene respect 
Ively, visible to the right 
and left In tlie lower lairt 
of tho figure Between 
theae valves is H«»n a clr 
cnlar slide for checking 
the gas mixture in (X)n 
Junction with the vertkul 
gage and scale risible In 
tho up|N>r i>art of the fig 
ure To the left of this 
are provided on acetylene 
washing Isjttle and a sim 
liar bottle for moistening 
and w Hriilng the gus mix 
ture The bag visible In 
the middle is Inflatetl 
more or Itsw by the enter 
Ing gas mixture, Us vari¬ 
able voUiUie eiiiihllng the 
experimenter readily to 
gage the amount the im 
tient requires for breath 
Ing A reacUim vaho, 
rendllv lifted duriqg In 
halation and whlcti diir 
Ing expiration closes of 
Us own aci‘<»rd prevent a 
the patient a exhaling an^ 
nsed up nir into the con¬ 
duit, thH nlr aping 
thnaigh a rendllv movable 
valve fitted to the mask 
An apparatus for ]>rodiu 

ing oxNMn-ether nuKsisls Is alR> used u« n aland hj 
^\hlle the dlw nareoiislng pr«K*esH js free from tla 
drawbacks outlined In the beginning, the nipidily wllh 
which the i>atlents un const Ion snesa and nn\ fi'cllng of 
pain vanish, and normal conditions return afr< p ila 
gas siipph has Itoen dlston 
tinned ure further vain 
able fentnH*s both to the 
practitioner and pulRnt 

Haze and Mist 

P EIU-MTI ^ imn nlr In 

uUnost completclv trann 
parent to visual light wa\eH, 
and If the ulr wpre always 
pun* we should wh? dWtant 
obJetts through air almost 
as clearly us tlirt»ugh a 
vacuum But I he air Is 
never pure, there are al 
ways more or less partb les 
of foreign maM<r pnweut 
The action of theparfiihs 
is twofold first tluv rt^ 
duce the anruumt iif light 
reaching the tye from dlw 
font objeits, and W’txmdh 
in the davtime they watttr 
the general light of the wky 
BO send to tlie eye ex¬ 
traneous light whhh ro- 
duces the contrast lietwctn 
distant light and dark oI> 
Jecbi on which risiMIlty de¬ 
pends, i.tJienilly this for 
elgn matter consists of a 
mixture of 3M)Ikl p<indt mhU 
pprflHes and hM^mwoph 
nmlecuh*s The lntt< r in 
perfectly dry nlr v\tM)ld ts 
practically Invlslbli hut 
when loaded witli v^atcr in 
a humid alinosphere tiny 
add to tho ohvcuriiy of the 
8tmo<q)here 

The amoupt of obscurity will therefore vnrv with 
the amount of BOlbl matter and with the hunddlty of tlie 
air Home is due to thU bind of obsmrlty and varlew 
tn Infenslty^ from the slight obacurity of polar n gions, 
Which depmds almost entirety on the hygroscopic par- 


tlf^les, to the denne oliocnrltv of a dost storm In tropical 
regionw which Is due almost entirely to solid particles 
When the umi>ctatMrt of air falls, the humidity In 
orcust^ imtll the saturation iioint Is reachetl The 
diameters of the lutront'tiplc panic Ipk gn>w but even 
In K n t u r a t u d air the 
ninnunt of untor extract 
ed N not great nnd If 
llure Im lltllo solid mntP r 
pre-^nt the obsourltv Is 
not inarUcd But if tin 
temi>ontl ure falls liolnw 
11a d(w fHilnt the h\gpo 
sco]ilc panic Us iin suf 
tU it ntiv Inrj,* to form c x: 

(t Ih nt mu It 1 fop con 
denssUon and nlatl\th 
Inrv.c iiinoiints of \\ tier 
lilt! dttHisiitd for ntmll 
falN of t( luiif ralurt Heal 
(ond( nsatlon It a s now 
comiinnnsl and the ob 
sriirity chanMs from (har 
of hiiA* to that of mWt 
It has Iss n a common 
pruftlcc to n'ctird utimis 
pin rit oltMuritv ns hn» 
wlan time N a notlcoahh 
dlfftrini't Is tween the 
rcadlnj^s of tJie wol and 
til \ hulli t liermoint tern 
and as mist wlan tho 
n adin*,s arc the siunc 
Tills iiowt \ i p is not a 
t rm crlfi rioti for tla nli 
tan is Muturiitcsl without 
naali nsatinn while mist 
cannot he foraasl until 
w ater has bts n tondi nst d 
till ai LouiU of a fall of 
tc miH 1 alupt aftt j tla ch w 
ptilnt Ims Iks n rt at Iasi 
The whoU pHKs ss of tla 
ftinmiUon of hiixe and 
mist Is continuous and In 
prattUe It Is pradUalh 
lmiM>Mhll>U to sav wiien hnzt htsoims nitst iiUhough 
(v.lumt (lists au tasllv dlstlngulslasl Nt\nrlithss 
haze and mist an fiindanantalh different for ha/i 
owes its orlciu to Pat igu marit r and tla small ainoiint 
of will r issotlatcd with hj^rostoplt nude I wIilU inlBt 
1 m due u* nn ai tual pii i Ipitatlon of wat» r from vapor to 
lUpild — ihstratt from urtUft tn Nature for April /J, 
J'li3 b]f Ij <J Siai/)Kon i h S 

New Fact8 About the Curative Powers of 
Electricity 

T in opinion gtmralU laid that tla curatUc pttwiM’s 
of cUstrltlt\ wtn first dls<D\(rtd h\ Sit mens in 
IH^14 Is one of lilt man\ emus hallowisl h\ tradition 
Tn fat t wlilh lla use of i hs trh ttv for naslIiTil pmpow s 
had Iksu rceomuandtU as fui hack as alnuu pH) \ears 
Ih fore Si, na ns hy the llalU plnsUlst Prof KHIm r tla 
first imdoiihitd (iinilht smtesM al I rllmlaUIe 1o cUh 
trUtts—vl7 lla healing t)f a paraU7» d anii'~waH made 
pulilU bv a SwNs pinsltlHf Pi of JallalKrl of (zenc\n 
onK a fiw vears afltrward In 1717 

Tills Infoniialion Is dttUisl from a IhkiR Just jiub- 
lislad h\ a tonft mporarv Swiss sdmrisi Mr ^ K 
Muditr of /uihh wIm*m invt'^tRatlnus lln^( greatly 
csuitrthiited to elm Mating the attlon of ohs'trldtN on 
tla hnioan ImkU In ilils IkkiK la also draws ultcntion 
to the fat t that lla Nxh N its. If traversed hy ti wolidi r 
fully (omplhatid swhm n| thMih cum nts width 
How lug up and tlnwn on intrioile paths attend tla vital 
functions of lla oiganlsm so that lla applhnilon of 
tketrit turn Ills from ouisldi if improperly controlled 
is apt t<» Inn rft n with thesi lift giving (urrents and 
thus to (sainnrart the dtsind (uratlvt cfftci 

Jhis it>K is dtlliiUdv avoldisl hv tla law eleclnt 
theraiMuth lut rhod devtioiied hv ^Ir Mulkr and whidi 
hrldlv Hunimnrl/t(l tould he destrlhtsl as ftjllows In 
sleud of using dts i roth h having i tonshkrihle eon tat ( 
Rurfae tslge (hdriMles au tinplnviii whhh cona In 
contact with the -ikln along wluit Is pnuthallv etpiivu 
knt to u na n touhat lint tla antah aiultalhodt Iteing 
St paratcsl hv a frm tion of a mlllliia It r stt tliat the x ur 
nnt Imiiiedlaldv aftt r tillering lla skin Is enustsl to 
leivt It witlaud anv rNk of stravlng tfff towards the 
Intc rlor Bv mn\ Ing this pair of < It^dnidt s up and dtivvn 
the skin anv ptirihm dcsiitsl ton be submitted to the 
trtiUnant and soim soil of dertrostnlh sudbrn is 
added to the immediate pricking elTett of the current 
thus upidhd Btmarknblt rt^sults are said to have iH.vn 
obtained In soothing the nerves and allaying pain. 
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Electrifying Chile’s Railways 

When Abundant Water Power Takes the Place of Expensive Imported Coal 

By Lloyd Jocquet 



Tin h 1 m n ribbon of u countrv a narrow 
Nfrlp atreft hcd (ho Pk( Iflc and the 

iil^h inountnUiH of thi vVndos Althoui,h 
tin count r> has n ooaHtllno of noarl> three 
tla/uwind laiJeH Its uvtrajHt bunitrb la not 
more than nlntU It Ik a land of ex 
trerue contraHtH of der^erts of fertile imiapaa, of Know 
irowTitaJ moiintalna and bumlnK philiw It haB jKXullar 
problems, becaunt of Um climatic rondltlonK, Boojcraph 
Uttl locathin and etunomltal tMiKitlon which no other 
Soutii American repuhlU iioHweHKes 
Perlmi)H the chief trait of the (.‘hileun 
U lilH proBreKMlicntss Ah far bruJf ns 
iSTiJ, the CupiuiHj line a Miiall nillrt>nd 
runnlnK between that celebrated copiKjr 
mine nnd llie little jx^rt of CaUhra, VS 
kilometerH distant was oinncnl to trafllc 
Actually tills mtt> be called the first 
Hteuin railroad In South America, uhhouj^h 
some Kl\e lirat plac'o to the Demuraru line 
eHtablluhed In Hrltlsh Guiana 

('biles iraiisiH^rlatloii problem la u i>e- 
rulUir one fbe rnllroad lines are running 
through h* r prrPorla! len«th north and 
mmtli This H>Mtein Is located Inland but 
a nuinlar of transverse IlneK conneit thc*S4 
main lines with the wa Take, for In 
stance Ibe cinlnil line fioni Tacna, In the 
north ninnlup Koudiward (o PiicrbJ Monlt, 
at the edj,! of tlio Gulf Uelmuavl it UN 
tame of IVXl iiilleH lids main line is 
connected to the Piulfit, wilb bninilies 
ulonft tbo coast at thirty dllTi rini isilnts 
One of the moRt Imiwrtant brutu lies, 
both las unsc the terminal Is at \ nlparalso 
the capital, and Imhhusc It Is the lie^lnulnR of the 
Tmnwindtan Hvstem, la located In abrait the middle of 
the lonK ( hlloun Mrlp, ami in (la most firilU iMtrilon 
of lilt cHiuntry ulimtf tin Acomaj^im Ul\ir 

The remarkable part about this branc li Is tliai It 
extends to Santlnso far Inland, and It Is ila <mlv line 
wlibh Is electrlttiHl Tills Is u most Imp<trtimt txiKrI 
inent In tin history of rullroadln;. In South AiiaiUa 
Chlh 1 h not 80 f<irlunnt« In la r coal supph when It 
Is considered that ulmoHt two tliInN of tlu 
coal consumed Is ImiKirted, and of this 
amount the railroads use nmn than one'* 
third The fuel profile )ii iKtaim acute 
durlnj, tile war wlun oiM^rntlnir costs rose 
to such an extent that the railroads wire 
Hctuallv operating at a diflclt 
While the niuntrv was endcaxorlnif to 
solve u railroad problem preclt)ua water 
IKiwtp was BoinB to wnxie The hapiiess 
log of this mituPQl rt'souns: for i>ower 
would make the country praDlcnllv lndt»- 
pendent as far ns fuel was (smetmod and 
would permit the electrification of rail 
roads as the liest solution to the railroad 
prc»biem 

Acc ordlnK.I\, a ccaumlsRlon w ns np- 
jMdnted and a tanful analvsls of electrl 
flcatlon HVHteniH throughout the world was 
mode As a result of the Ntody mack prin 
clpallv conet mluR the economies In innln 
tenante obtainable with tin electrk 1 (mh>- 
moilves the isis^ilWllty for regtneratfim on 
descending grudcH the t ItmlnatUm of 
watering and < tiallng slat Ions the In 
crcastsl trnfilc facllltloa In general the 
elc*olrltiratlon of llu broad gagt line from 
Valparaiso to hamiago, lucludln*. the 
Andes brant h was dec idt d uism The 
llncH nttw being eleetrlllod comprise u total 
(if J'n track milts and Include the main 
dl^l''bms tonnetllng Valparaiso the wa 
lnut with ^untinLo the ridlean ttniilnus 
of the Transandean sTstem and a brant h 
Um to r CIS Vndes Ihe railroad runs along tlie coast 
line (if Valparaiso lutrlMcr follows the Acvuicagua lliver 
afier gtilng over a low range of hills to Uis Vegas, 
whert llu 1 os Vndes brunch lea\t^ the main line At 
(ahru the I^innMiidlnal Rnllroad starts northward 
Llai I lal Hlnitist mldwnv Istwtvn Vnlpnrnlso and 
sanilago N the junction point for nil pnsw'nger trains 
for the ls»s Vndt^ branch It \n at this isdnt that the 
heavy grade section over the Const Range Mountains 


lieglns and continues us far as Ratuco, on the east 
cm side 

Although tliere are many curves on the line, UiCHe 
may be said ts he of medium Heverlty The most severe 
curves are located twi the (Miction of the line between 
Llul Llal and Til Til, with the maximum curve of 10 
degrees near Los Loros However the grade conditions 
are the greatest problem, and have alwu>a been a big 
obstacle In the rapid moving and expediting of trafllc, 
purtlcalarlv when steaiii was used On some of the 



Type of steam locomotive which will be replaced by electrK locomotlvea on 
the Chilean State Railway 


grades such as the TaNai grade of 2^4 i>er cent, which 
Is a lUtIc* over U miles in length, pawenger trains 
rociulro the' service of hci|>crs, but, with the eleclrlc 
drlce licliHiH will be needed only for heuvv freight 
iniliis Jfi( next heaviest grade Is on the eastern slop© 
and Is located near Sun Ramon It 1« 181 per cent, 
and it Is (lurefore evident that the heaviest hauling 
condldotiH are linimsed on sonlhlxmnd Lnilns—that Is, 
tiiosc' travelling toward Santiago 



Electric exprew paaaenger locomotive (or the Chilean State Railway TUa 
locomotive will haul a SOO-ton train at over ^ milea per hour 

Tldrty nine electric locomotlvea of the Baldwin 
Westlnghouse type are being u»h 5 on the electrlfled 
Bectbm These take the place of about 100 steam loco- 
inotlves. The electric k>comotlves which have been 
supplied are divided a» follows 
Six exfi^a pHsaenger locomotives, each one of the 
2250 h p fv pe weighing 250,800 lb, catoible of matclng 
over on mph with a a00*ton trolling load, length 
ft in 


Hfteen road freight locomotives, each of 1680 hp. 
and 280,000 lb, C'atmbl© of making 3fl m,p h with a 770> 
ton trailing load, total length 40 ft 0% liL 
Eleven local passenger ktcomotlves, each 1600 bp 
weight 80 tons, total length 41 feet, maximum 56 miles 
per hour 

Seven switching locomotives, each 480 hp, weight 
67 tonH, and mnxliimm speed 74 miles per hour 
These locomotives make use of a very Ingenious 
devk-e for electrlg regeneration, which permits a train 
(doming down a grade to generate electric 
energy, wldch Is sent back to the Uno, to 
be used by other trains In service In this 
manner, the electric regeneration not only 
saves electric energy, but also provides 
further safety for the trains, because It 
acts as a (untlnuous and adjustable break 
when the train Is on a descending grade 
Of the total number of locomotives, 
there are already In C hlle 14 freight and 6 
express passenger locomotives, which as 
they arrived wrere assejubled by Chilean 
workmen under the direction of Westing 
house personnel All of the switcher and 
local passenger locomotives have also left 
the Westlnghoiise plant at East Pittsburgh 
and arc en route to Chile, 

The eloitrlc power for working the 
railroad will be derived from hydroelec¬ 
tric plants The first generating plant, 
which omtalns three 8126 Kva Westing- 
house generators will have an ultimate 
cupacltj of approximately 80,000 kw It 
Is l(Hared near Santiago, and Is known as 
the Maltlnes stnthm and transTulU the 
power to that city bv twln-clnult 110,000-voU transmis¬ 
sion lines sup{M(ried by towers At Santiago the 
line iH cunnetieU to the jKiwir avstem of that city, where 
u combination of steam and hvdroelcctric plants pro¬ 
duce H total of 320000 kw of ek'otrlcul energy 
The objet t of the Nuhstatfims, of which there are 
five Is to transform the three-pimse high tension cur 
rent which comes from the hydroelectric plants Into 
3000 volt I> C which is used In the locomotives The 
Rubstutions are located at (^illcura 
Rungue, I lal Mai San Pedro and Vina del 
Mar The first and the lust of these re¬ 
ceive 32 000-volt current, and the other 
three, 44,000-volt curnnt The buildings 
are entirely of steel and concrete and are 
especially deslgne^l to withstand earth¬ 
quakes. 

They are equipped with overhead cranes 
and tliG basement of each building pro¬ 
vides ample Hiaice for control equipment 
In each substation are placed two West- 
Inghouse 2,000 kw motor generator units. 
These units ore of unusually ragged cun 
ntructlon, and will withstand an overload 
of 200 per cent for five minutes without 
Id jury The sets are protected by flash 
suppressors developed by the Westing 
house Company, and which have already 
proven so efficient on the Oblcago, Mil 
waukee ft St Paul Hallway electrification 
til the United States. 

For the overhead constnictton, the slm 
pie catenary type with flexible bangers 
was adopted. The overhead construction 
has a span of 60 meters and the trolley 
wires are suspended at a height of about 
six meters above the rails, except at the 
tunnels, wlwre the h^ght Is materi¬ 
ally leas. 

A re^rd was established for unuaual 
shipments connection with this order 
The first shipment consisted of 34 cars of 
ift^ratus, which made up two complete 
substation untTI of the five Included Ihl the contract 
The oecodd shipment was erea larger than the first, 
and oonristed of 83 cars laden with three comTdete 
Bubstatlon tmlts, Later, six complete electric locomo- 
tlvee were crated and packed fti a glngle shlpcncnt 
Interest In this event Is not confined to Ohlle, how¬ 
ever The Lnlted States Js also directly cencerned, b^ 
cause this electrification project opens the way for 
many other large undertakings In S^th America. 
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Sdenee and Blankets 

S PBAKIAO of itrange contraiitlons. one must Tlatt 
the textile laboratory of the Bureau of SUmdarila 
to see the latest styles In testing equipment—curloui* 
apparatus that takes the blank out uf blankets by pro¬ 
viding efllclent means of solving scientific riddles which 
heretofore have perplexed textile factories in this and 
foreign countries The old drab-colored anio blanket 
has become the object of detailed lat>orutor> tests The 
devices Installed by the ffo\emi))ent experts faclUtato 
the minute and accurate try-out of all kinds of blanket 
materials under laboratory conditions The old woolen 
bed cover with its red fringed border no longer holds 
any dark secrets whlcli buffie science 
Anyone who, on a camping trip during rainy weather, 
has bad occasion to sleei> under a rubber blanket has 
bmi annoyed In the morning to discover that Ids elidhes 
were subtly damp This was due to the uecumulution 
of moisture given off by the body, which was unable 
to escape through the impenetrable rubber This simple 
little test will con\Lnoe you that for coinhirt and satis¬ 
faction the uvMiige woolen or cotton blanket must be 
a good conductor of inoisturc as well as being per 
meable to air circulation To find out the molMture- 
cuiiductl%e properties of the ordlnar> blanket rapidly 
and accurately, Uncle Sura's textile sixtalintH at 
Washington have perfected a novel testing pun e(tuippe<l 
with eleven »{>ecial gluns beakers Eucli beaker con 
tains a carefully weighed amount of water The top of 
the beaker is covered with a tdeoe of Mankot, stretched 
under constant unifonn tension and glued Into place 
The metal pan Is provided with un unusual proi>eller 
operated by a snmll electric motor This device keeps 
the water In the pim in constant drculntlon Electrical 
resistant^ coils are used to lieat the wliter in the 
curious container to 082 degrees Fahrenheit—normal 
blood temx>eraiure Tluso coils are wrapped around the 
pan and one of them extends Into its interior E1e\en 
different kinds of blanket doth con be tested slmultant 
ously. Each sample is glued in place over the oi>en end 
of the beaker whlcli contains ii known Hmount of water 
Then all the lieakers are set In the resiwctlvo clrLUlur 
holes to ac<*ominodate them in tiie top of tht pun At 
stated periods they are removc<l imd weighed The loss 
of weight In tudt case Is the measure of the moisture 
that has dissipated througli the doth and shows the 
njolsture-crmdmtlve abiUtj of that particular material 
To test out how well air muv circulate through the 
various blankets, a special metal cylinder dght inches 
In diameter is used Over Its o\tm end a piece of the 
blanket cloth is stretched tlghtlv under the same constant 
tension—Iwtween tlirCe and four pounds to the square 
inch—as that applied In tiu previous test Then 
vacuum air under light pressure 1 m fed Into the cjUn 
der An ordinary gas meter is uhchI to record the 
amount of air that enters the cylinder while other reg 
isterlng devices keep tab on the proportion of the air 
that flows through the blimketeil end of the container 
The tompernture of the air is held nt about sixty de¬ 
grees. This tost demonstrates the air penneab Uty prop- 
ertlOB of the blanket 

Another extraordinary hhmhet test consists in 
Stretching the cloth under uniform tension over the top 
of a curious metal table so c<iulpped with electric bat¬ 
teries and resistance colls that the ends and bottom of 
the blanket are malntsined at a consrant temperature 
of tbs same heat degree as that applied to the bbmket 
'The arrangement Is such that the radiant heat can 
escape only through the top of the covering A gal¬ 
vanometer Is used to rwrd Uie amount of heat given 
off at different distances above the surface of the blan¬ 
ket The heat applied to the blanket Is the same as 
the average heat of the human body, thus duplicating 



<hi« iMchlM that dees the work of ten in making 
ndM-stoel caxi^wheeh 


the conditions that would occur where the blanket was 
in ocCual use''as on nnlele of bedding The l>68t blon 
Kets show the projar balunce In the matiem of moisture 
c«iDductivlty, air permealdllt) and heiit transmtssiun 
As the result of the standardization of satisfactory 
blanket testing methods, It Is certain that the futiin 
production of Amerltan blankets will be mlnuH mun> of 
the faults and defects that now sometinu s occur 

Steel Wheels for Twentieth-Century Railroads 

T he beginning of the jiresent oenturv saw tlio start 
of a nice on the part of the big nillnnid systeiiiH of 
tills country for atiulnliig supremiuv in covering given 
distances in the shorti'^t ilnm. The strain of shorter 
schedules wna soon felt Bremuture hrenkdowTi of 
eiiulpuunt resulted Wear took Us toll rniKh scKmer 
One wav only of ninintiilnlng sneh schednlos was oi>en 
Thn qualllv of the e<|tiipiia*n( and Its compom id purts 
had to be Improved nnd Improved enough to enre not 
only for the added nick Indtirefl hv srsN^I, hut also the 
greater streams Imposed h\ ln< rensod v\olghl 
No part of the running gear was more vltallv affected 
than tile wheels tlieinselves The (Umnnd was ft It for 
a wheel that would bettor stond the abuse than steel 
tired wheels whltli «t that time held swav In wheel¬ 
making stience Uesonnh and exiierlmort estnhllshtHl 
the fact that solid wlieels made from hot worked steel 
were better from u mechanical stimdiioint and it tmh 
remained to lie aHcerliilnetl whether their productlttn 
could be placed on an economical basis One of the old 
established steel companies pioneering along these 



Testing the moisturd- and air*p«rmeabllity of 
blankets 


lines, BUcceeOtHl in ac< oinpllshing this result in the late 
'IMHt, and wheels made by hot working the component 
metal began rapidly to enter railroad pratti<t 

rills product tame to be known us a ‘ rolled steel 
wheel,' because of the process first followed In pro¬ 
ducing it—a process that has persevered until pidaj, 
although several methcKls of forging w hw !h median 
icallv have since been developtnl The generic term 
rolled wheels' still holds largely In railroad practice 
when designating unv hoi worked steel wheel rrgurdless 
of the method of inuniifactnre 

Rolled steel wheels now serve as truck tender and 
trailer wheels on over eighty per tent of our locomo¬ 
tives nnd on nearly the same percentage of passenger 
cars Tbehr application to fndght cars has b+nn mm h 
slower because such equlirtiKnt U not f.ubjt^cted to sjiecd 
conditions as severe as lu the case of passenger rolling 
stock 

The makers of rolled wImh*!* arc rtajulred to deliver 
their output to fheir tiisfomers, whether railroads car 
or locomotive builders ^nundeteh machlntd The ofier 
ntlons cnlletl for Indudi rough turning nnd finishing 
the trend and flange of tlie wheel facing both sides of 
Ihe hubs and rough boring and finishing readj for 
mounting on the axle Up to the presont this machine 
work has been handled In nearly all cases on tire mills 
wheel borers and boring mills, nil of hejivy fa«t oper¬ 
ating design However, the feeling grew that the Indus 
try required ft speclul high pr<Klucthm machine dcslgnwl 
solely for machining car wheels moreexpeditlouslv nnd 
hy the us© of which many machines could be eliminated 
floor space saved, labor reduced, less power used, extra 



A safe place for the paint pot 


Hlumdllug of whtHls avoided and the flow of wheels 
from the rougli Ktttl billet to the delivery piotform 
Himsjthoti out and luiHpncd 
TliL olhclnls of one of tho largest steel companies 
(oncemed, taking (he uttltiide (hut thei could not poa- 
blbly bi as eviK>rhmx>d In developing suih a nmcliine 
Hs a machine tool builder would Is^ dn ld<Hl to make 
known thdr nee<tN to «nm+» leading manufacturer In 
that field The nature of the proiKised mat bine, and 
molt parthularli wluit would lie e\i)otted of it, were 
uutllueil Tlie onglmvru of the niaciilne-tool cont*em 
were linked their opinion on tliL feasthlllty of such a 
imulihu and que'.llonu were put to them us to how 
muili time would be reijulred for the design and con 
Htiutlion of Jin e\{Hrlmeiitul mm htne to determine 
whether ii satUfntioiv oiuimt could lie readied 

h ht firKt iu)M bine uplidd the promlspA iimdi and the 
rmilts soujsht and Is now at work In tin plant of ih© 
steel compunv several mort an Ulna instulUd us rap- 
Idlv as (‘ompleted Undtr regular service (onditlons, 
8l\t\ wheels a diiv iin Ulnj, (Inlbhid In om hour the 
imuhlm nmoviH ''iJS [sumds of nu tal This niuhine 
revfiies 111 *. whesN Just tis they co»m from the ndllng 
or forging, oiHrdiou The trtiul unU flungv an rough- 
turned imd llnlshwl and om sldi of l!u huh Is flux’d, 
having onlv tiu ojierutious of boring and faclnu the 
other Hide of Uie hub to be pvrformed on another 
iim< hine 

The maclilnc lutuallv (uindles Uie same number of 
whc’cls on the first o{>erallon mentioned Hint formerly 
required ten mm bines sn that the ttitnl numlxjr of 
miulilnoH rwiiilred to n(com]iIish coraplep maclilnlng 
on the same outiiul of wImsIm Ih reihiis d (SO jitr cini 
1 he madilne, wlfile hi \ led a ' vertical enr wheel 
hitliH ptiHaktH more of the chnrmtir of a boring mill 
ill that the laliU n>talis In the horizontal plane Tlie 
frame Is iin e\lremel\ hiavv ousting slmiMsI like that 
of a boring mill around the base 'Pliere, however, the 
Hliidlarltj (Muses us the fniim swings In at the top to 
give hu)ipiirt to the single houvv square vertical bar 
that (urrh s the liub fating Io<)1n. Two Ride heads which 
find inward In a liorlzontal direction carry the tread- 
rou^,hln^ and finishing resfiertlvtly Tlie table Is 

large enough to chuck -12 inch wheels and Is driven by 
a gdir with a 12 ludi face 

J*o\ur feeds nnd traverse are supplied to both aide 
heads and to the fining bar AM feeds are independent 
of (mil other nnd miiiunntlc trips dlsengHge them ftt 
nnv jtn (It tonulncd p<»int of travel A pneumatically 
(flMiatiMl (ram is built integral with the machine for 
li indling the wIumIs on to nnd off tlie table The ma¬ 
chine Is driven hy a fif(> horsepower motor 

The Safety Bracket 

A M'\V invention of great value to painters and tln- 
Hmlths Is u strong and durable safetj bracket The 
bratket intendtd for whl on ImUbrs Ih made of duclilo 
stet 1 and mav bo adjusted to any standard ladder 
TIa safi t\ bratket, us showTi nt tlto top of tlie page, 
holds the liidtler nwav from a building 14 Inches, allow 
ing tlie surface undemtuth the ladder to bo painted 
without moving It When pnlntlng sashes the sash can 
be raised or Jowerod at will without raising tho ladder 
( obtr fMils when placed on the bracket are kept clear 
of the IftfMer and working surface n safetj clip on tlu' 
bracket pn venting pots from sUdlnh against the 
finished surface 

The bracktt rtiHldes the tinsmith to work easily on 
the Inside of the gjitfer and take the gutter dowm or 
put it in place without reaching and without moving 
Ills ladder Jho braiket mav rest against the shingles, 
holding the ladder away from the gutter nnd enabling 
the tinsmith to work without fear (tf falling or having 
the wind Wow his ladder over ns has ofte|;t^been the 
ca>o where th© ladder rested against the metal gutted 
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Last Words of Science 

Ingenious Devices at the Recent Meeting of the British Association for the AdvanGement of Sdenoe 

By John B CL Kershaw 



HFI MtH’tltiK ot the British Association for 
tlio Ad\ancenioit of Science which was 
held In L!vcrp(M)l, England, from Septem 
lier 12th to l»th» was marked b> one of 
the largest attendances whhh has 

been peglHteriHl In recent jears and by 
Heveral new fuitures that moat probably will become 
pinnanent uddUbmH (o the 
attractions of thU annual 
(lUtla ring of aclenttats 
The two iti(»st ncduble of 
tlase Here (1) the Kxblbl 
tion of Hilenilllc Instru 
nu*ntB and Apparatus in 
tlu C'tntrnl Technical 
S( hool, hlch us kept 
oi>en to tht publii f4>r Un 
da\H, and (^) the ScientlHt 
Soiree of the unhersKy 
iiIHin till Inst e\enlng of 
the inc»otlng (Tucsda>, 

UiiilHr 18th), when no few 
er than bir» exlilbits and 21 
aliort lllustruted UH.turcH 
and dtmonMlratlons were 
])lami<d for the Instruction 
and eut (Tt ulmiieni of the 
AlMltofH Both of these new 
features wtre un muiuall 
fied suiYOHu, and un attend 
«n(e <if SVXl was uffriiiteti 
to the university buildings 
on the night of the IStdreo 
On the Mttndaj afternoon L-... ... ■ 

many honorary degrees ilighJy efficient iiistnimei 
wen C4»nferred In the Arts defective hearing, ki 

Tlieatcr of tlio university, 

nud tiiiiong those uis>u whom the honor was tvmferrcd 
was Prof O N IawIh, professor of chemistr> In the 
LnhtisUv of Oallfomla 

Abstracts of the presidential address, wliich dealt 
with lilt elettrital stun tore of inatrtr and provinl the 
atom to be n minute model of the solar sjstem with u 
minute nucleus of |MisHl\e clettrbliy in pUu‘e of the 
sun, and ntgullvcly chuigcd clcttrons in place of the 


niral School, where the rriuigmltted speech was heard. 
The phtdo-electrlc cells ussetl were sel^uui cells, made 
according to the design of Prof, H Thorrlng of Vienna, 
kt>r demtinHCrallon pur|K>Mee the speaker sut at a 
window of St George's Hull, talking st n mirror A 
V shaped board resteil on the window l(*dge< the apex 
IKilntlng Into tlie room. On one extremity stood a 500- 
candle-powor electric globe, 

( . , [ opposite this was a 

^ V 1 large condensing lens, cov- 
w<H« « Itnl grid. 

^ - A Another similar lens stood 

( - 1 . ^ by Its side on the opposite 

+ ’ " ^ / nrm of the board, and in 

/ ' front of them at the apex 

» was a phonograph dia 

(? I phragm to whh h was at- 

toched a Uny mirror This 

t mirror received the light 

' ^ ^ through the first condens 

J' ing lens, and wos eo ad 

justed as to reflect the Im- 
^ age of Its grid ujwn the 
j grid of the second lens. 

' When the sender spoke Into 
^ u trumpet to the dlo 
phragm, the vibrations 
/ , caused the little mirror also 

^ to vibrate, and tills in tom 

' < Hused the Image of the 

^ ^ first grid to \ihrHie on the 

^ sec^md grliL In t»thcr words 

, ' 4 / 1 the amount of light pasai^d 

—- M through the seenmU filter 

t for assisting those with fluctuated us the voice vi 
own as the Otophone bratod the mirror 

At the Technical Schools, 
PX) \ardH distant, quite a different apparatus was set 
up This consisted of a kind of camera, with a huge 
lens facing the all important window at St, George’s 
HqII The lens collet ted the vibrating rays of light 
sent out, und focused them on a plate of photoHslectrlc 
*v11h (Kclenlum), and thereafter the vibrations were 
translnred hack Into the sixiken words Sunlight may 
be employed for this pur- 


ilighJy efficient instrument for assisting those with 
defective hearing, known as the Otophone 


passed over In traversing a line of printed typ^ etch 
letter being indicated In the telephoi^ by a character 
UUc motif, comprising successions of slni^e notes and 
chords. Printed letters are thus translated into a 
sound alphabet, which can be readily teamed 
The printed page to be read, is placed face down- 
w ards un a glass plate, supported on a suitable stand. 
Beneath the plate Is a tablet of porcelain, pierced with 
an aperture to permit the passage of light upwards, 
and so through the glass on to the paper The upper 
surface of the tablet around the aperture, is prepared 
as a sensitive selenium bridge, and Is connected up to 
a battery and a telephone. The selenium bridge re¬ 
ceives imly light reflected from tbo page. The light 
used U obtained from a small straight filantent electric 
lamp, placed beneath a rotating disc perforated with 
Hiiiall holes arranged In five concentric circles near Its 
edge. Tlie disc is kept In rapid rotatltm by motor 
Above tlie disc there Is an optical system, which 
throws ou to the paper an Image of the lamp flUment as 
it would be seen througli the perforations in the disc 
By this lueuns the light that falls on the printed matter 
forms five brlglit spots In line, forming what Is colled 
the ' tKoIa ” Each spot Is pulsating at a rate corre¬ 
sponding to the number of holes in the circle of per¬ 
forations to which It belongs, multiplied by the ntim- 
l>er of revolutions per second of the disc There are 
18 holes In the Innermost circle, 24, 27, 30 and 30 in 
the otlu r circle's respectively, and if the disc makes 21^ 
revolutions second, the second circle of holes will 
produce 512 pulsations of light per second, correspond 
Ing to the vibrations In the musical note 0 The 
numbers of holes given above are in proportion to the 
vibrations In the notes 0, 0, D, E, G 
Tlie six>t of light corresponding to low 0 is caused 
to fall on the lowest points of such letters as j, pi, y,^ 
etc, the high G falling on the tops of capitals and of 
the high letters. The three intermedlste spots cover 
the height of the short letters. 

Then there was the Otophone. This is the most 
efficient Instrument yet produced for assisting those 
with defective bearing It Is the result of several 
years* careful investigation by the Marconi Beecarch 
Department, and it embodies the latest develop¬ 
ments In sound transmis- 


pluneta, have ulrt?udv apiMarul In American tc'clmlcal 
Journaltc Tills arlUlo, llarefore will doa) suloh with 
the noveltlPH ahowTi ut the nxlilbliion of Sclontltlc In 
strumeniB referred to nlK>ve. manj of these being (lulte 
new to the general puhlb 

The knnopiioue Is a fri* f!4in-oiH*ru(ctI loud speaking 
telephone apparatus, In wlilclj ampllUcatbrn combined 
with great purity of rPi)rodU( tlon Ih u<hlc\od b} utilis¬ 
ing the frlctbin that occurs between surfaces of glass 
and cork The instrument ctmslsts of an ordinarj roc*d 
type t( leplume eun^lete recel\er In which a steel pin is 
soldered into the n'cd a cork faced steel pad on which 
the pin pnsses, a glass turntable dri\en b> a clockwork 
motor, and a diaphragm ut the base of a loud speaker 
trumpet. 

The output from u Biimdept wireless receiver Is 
suppUeil to the teh phone tarplece, In the usual manner 
S 4 HH?(h vibrations stt up In the fet'd travel along the 
pin and are Imparted to the rorkfatt*d disc The 
vlbrntor> changes of pressurt on tlio cork cause varlu 
ttons of tho friction between the pud und tiie NurfHt*e 
of the revolving glass turntable on which It lies It 
Is usual to treat the surface of the glass witli a s|.»eclal 
preparation In nrdtr to Incnuse this frictional grip 
As the friction varies with the speech vlbrutlons the 
pad Is punt'd more or loss in the direction of rotation 
of the glass and, hv Unking It to the center of a loud 
speaker dlaphragia the frUtlonal luill pnalucts speech 
In !ho innni»Lt virv greath niagnllled 

The Pliontphone as Its name implies, convejs Bound 
by means of light and I« the inventbm of Mr A 0 
Itanklne Mr Kanklne produced it during the War for 
the Admiralty and its usefulness to the Naw is obvious 
VerUil messages can bo sent bv tbls device from ship 
to ship with absolute secrecy for an enernv attempting 
to tap the inesonge would bo obliged to take up a 
position Mwetn sender and receiver and would thus b« 
vlnlblo to lx)th 

In the Instrument sht^vn, the transmitter, or light 
mcidulator was In St Georges Hall whence the fluefu- 
atlng light, ctinc4*ntrated Into a narrow beam, pm* 
cecHled to the receiver In Room 29 at the Central Tech- 


pose, and the effeciiveneaa 
of the Photophone Is llmiteil 
bv one fact<»r only, the fact 
that light travels In a 
straight line The curvn 
fure of the earth, for ex¬ 
ample, would quite pre¬ 
clude the possibility of 
sending n light message be¬ 
low the horl7von 
The Optophone Is the In 
vention of Dr H B Four 
nler dAIbe of London and 
has been modlfled and de¬ 
veloped bv Messrs. Burr & 

Stroud Ltd of Glasgow 
Its purTK«e Is to enable the 
blind to read ordinary 
printed matter, such ns 
books or newspapers This 
iB atcompUshed by prodne 
Ing, In a telephone receiver 
a scries of musical notes 
which take their sound 
character from the shape 
of the letters, as they are 
puBwd over by the Instni 
ment In traversing a line 
of printing Its construc¬ 
tion and operation were de¬ 
scribed in theee columns 
several years ago Suffice 
It to MV h«* tl«> to Jri«tloo^p.r.led td 

Htrument depends again for fririlon between glass ai^ corl^ 

Its action upon a remark- Frsaiobliene 

able property of the chem¬ 
ical element selenium the electrical ccmductlvlty of 
which In Its grey crystalline form, varies greatly In 
accordance with the amount of light to which It Is 
exposed In the Opt<^>hAne, a ■etenium bridge is ex<* 
posed to successions of sets of ll^t pulsations, Which 
vary according to the forms of the letters which are 



itfliaiifliiiafcvr'irTKiiriihiii 


Sion and reception. By aid 
of this instrament, those 
who would otherwtW hear 
nothing can clearly under' 
Btand all that is said with¬ 
in many feet of the Instru- 
ment, and can enter fnlly 
into the enjoymait of a 
lecture or eniertalnmeoL 
The Otophone also relieves 
a deaf person of that feel¬ 
ing of deficiency which 
usually accompanies deaf 
nesa, and enables him or 
her to take part in a din¬ 
ner table or drawing-room 
convemti(m, with ease 
and comfort 

study «t Queoddug 

HodiiuM 

T he object of a new to 
vestigatlott started by 
the But4aa of Stan^trds 
U to obtain more complete 
Information than is doW 
available on riie eobUat 
propeittea df the ordinary 
daenchlhg Rqu^ds used in 
the heat titattncut ei| ateei 
It is also hoped wt soma 
infbniMitlon beartog on the 
iktnff td«AoM ntilUw snbJaet of dlbHiMbhtl 
^ €orl 4 feMiwn M Am changes, oocnrring 

the hwrMhif of stseh wUt 
be nbfimsAi The bMllitf- 
Inarr '.r^rk'lM* bMi UtyMM UjiUdr to MfUau nu tho 
Bocooaorjr aniOratMi, W o fr* es|^iAoailii 

hove bete carried evt ob qmiMaaaii lUdM oietdOlMh 
water with voir Mtlatkctory teoait% uad ha thlh work 
la BOW practlealljr eoupletei, It la hoped UMit npa 
progreM wUl be made ob tho o,o1b thoooUioiloB 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



ITie Walking Tractor 

I N tlitfl day of ftclenttflc pmifress It looks 
as if we were going batk to flret prln 
tlples or to imitate nature tn many 
things And the latest ctiee to illimtrate 
this is on invention of Frits A Nilitson 
a mechanical engineer of Stockholm, 
SwcdOL Mr Nilsson baa perfected a 
tractor which has been tried and tented 
by the Agricultural Department of the 
Swedish Government It is called the 
Itus motor tractor, and It moves forward 
hauling a load without the use of driv¬ 
ing witcels or CHtefnplUar chains In other 
words, the **ItU8” is h walking tractor 
using Intermittently moving levers or 
Megs,” which retain a fixed grip In the 
ground 

The power from the motor is trans¬ 
mitted through planetary gear and seg 
m^ts, which produce a movement of 
these levers almost Idfmilcul to that of 
a horse, when the animal la pulling a 
lontL By thus imitating nature It is 
foun^ that tba weight of the tractor may 
be limited to the necessary weight of the 
motor and component parts of the npim 
ratus, because the resistance of load 
against forword movements of this trac 
tor will tn on equal degree increase the 
grip of the lever-legs In the ground and 
It 1$ only necessary to provide shoes 
suited to the nature of the road or 



liS^c iW t rat ter bMttii 
ta4 vWviteg 


field on which tho machine Is to jiroceed 
Ihe general design of the ItuH iiiotnr 
tractor when built for heavv BtrvhiN 
con8l*itB of n platform on which the 
motor !h tarried The front end of the 
platform Is mounted on \ pair of 
guide wheels tin the hni k of the i»luffi>rm 
two sots of plam t gear urt mounted 
each with a pair of levers extending un 
deraeuth the platform nalegs The planet 
gear boxes are connected to the motoi 
by differential gears in such a w n> th it 
one pair of lever legs can move torwurd 
more swiftly than the otlur which will 
allow the * Itus' to travel In an\ deslnd 
curve with fHclllty The movement of 
the lever legs la timed so that two Ug« an 
alwavs planted on the ground btfon a 
leg is raised As soon as the leg is llfh d 
from the ground, the movement Is uni 
formlv accelerated, until the mldwav 
point of the turve Is renched when flic 
speed is five times greater and then grad 
ually de< reftses, until the leg rem hes Un 
ground again, where the speed U the 
same ns at the beginning of the sttp 
This movement ts effected without cams 
springs or chains by an Ingenious direct 
gear^lrivo 

When a small tractor, such as Is used 
on a small farm, or garden, Is wanbsl 
the Inventor has designed such o one 
but this is equipped with only one planet 
gear box and one pair of lever legs Ihis 
type is adopted for pulling one plow and 
the driver walks behind It 

An Inexpensive Kitchen Servant 

T HB other day we saw a water motor 
advertised In the newspaper and 
having had sod experience with similar 
devices we bought one and tried it out 
In our domestic laboratory—the kitchen 
This water motor Is Intended to Ugh ten 
the tiresome process of beating and is 
entlrelv successful It consists of njetnl 
casing adapted to be (tcrewed to any 
standard threaded faucet as one would a 
garden hose The water under pressure 
enters the casing, actuates the miniature 
turbine, and esenp** by n spillway pip* 
at the side tn tome casee, particular)\ 
In apartment houses, there is no thread 
on the faucet as there Is no lawn to 
water To make the motor usable in 
this instance, on adapter containing a 
rubber washer ts provided This adnpttr 
is secured to tho faucet by three set 
screws and our engraving was made in 
our photographic laboratory using tiu 
adapter It worked beautifully, but not 
so when we tested tt further at hom< 
Tne bottom of the tap was pot entirely 
round as was determined by a soap Im 
pressloa of the ofiflee, so another plan 


was ndoptul tt) pnvtnt a leiikngo of tlie 
watei and (onsKjnt^nt roducthn of pci's 
sure 

A second adapter was therefore iMuight 
for CO cimts and in id( tho tap In Ionllt^ 
a wiew tap This ctmslhlod of a Miiall 
hxigth of ruhlH I hom w cured t > i 
tlireadcd nMnr ad i| toil ti ro<tI\o the 
rotating slec\c on ihe motor-cnslng Ihc 
rublsr is ah »vtd on I hi tap and tUht 
♦ nod hv a huiul s^xurid with u ilnimlK 
Hcrcw In pradhi II wasfountl qulcki r 
to apply this lubbir on ila fauiU lacb 
tlmo raih( r than to unscuw iht na Lor 
Anv fruit jir of tbt < ilhd ‘Mason 
vurlctv will jinswir and wt onlv hjivi ti 
screw tlu 1ai to Ihi motor and push the 
rublicr on the fiiiuol i,l\e one turn t » 
the thumb w ri \v and stall llu wnU i 
Sowing boating anus rot it< at 

high Hp<*eil tnd blit (rum jian 

cnkebattir nnnonn ds4 cast inl malted 
inllk frostlnk oi saiuis II iht Jai Is 
not neideil ns In uik( bittei i ln»wl 
answers pl^fcltl^ wtll If the M ison 
jar Is broktn nn<tbir cm bo suured 
from thi five and bn A m tor of this 
kind «avis a gnjit de il rf drudgerv and 
costs nothing unksh you lui\< a witer 
meter and jh (ven W( ith while In tbnt 
ease 

A Means for Increasing the Effl* 
ciency of Steam Radiators 

OR esthetic reasonn, and also bciuiisi 
It has iHKoiiie i cuHtom tl» nidia 
tors eiiipUwed In hiatlug buildings an 
uaualli painted with alunilnum oi bronze 
point kromtbi viewpoint ( f obtaining 
the maxluium ainoimi ot ho it from u 
radiator of a glvm rIv* Ibis Is one of 
the moat InoflUlont paints that can 1)0 
applied 1( Kts In progresa at tin Ituriau 
of Standards (»n tin ntiisHiilh of sheet 
Inm iswired with white paint <namil 
and uluiiilniiin paint sliow that the iliim) 
niim paint units onh 27 to 'll) ik r (int 
ns nmih as a nonmitnlllc paint on 
mantel 

It has l)i>tn gontrallv known ft r some 
time tliit aliiinlniim pilnt Is n it wt gts d 
a radiator as i nonimtnillo tmint soine 
publlMiid (lata jiidlt iting that Hie tnds 
slvltv of aluiulnum i ulnt was nla>ut 
per cent that of a noniuetaUli paint, 
such as Iron oxide AVltii IndViiwe In 
age and ulhir di rlornrlitn the surfaces 
used In the pnwnt tost would Imnase 
in emihslvltv but It Is evident that f( r 
eflIUlent serv!(e vu sluMild uluoaie our 
aelvcfl BO us to liotomc accustomed to the 
use of mmnutidllc paints such as the 
oxides of lion ihiomluin white paint 
etc for metal radiators 



Ordinary rocker converted into a 
temporary wheil chair 


A Wheel Chair from Any Rocker 

F l \\ ]) (IMS Ilf frts fn Ml Invalids 
Jhf im \|H(tod ncildint frifpieiitlj 
niak(s it mH(N.mr\ foi a wins 1 ihnlr to 
bi bn uglii Into tbf Iiomm Ibis iimn 
11 n luis Issn bifiiKht < ut b\ an ixia.il 
meed nurw (f Indhm hhiIIk Indl m i t(f 
tiki till plan (f i (UtnUrhfiia wliisl 
(hair when m (nmIu dt mands 11 mikes 
nn\ roikir n wlusl ihitlr In a very few 
iiilniiKs Jm ittuiiid b\ flit protected 
il mqis ro tlie nikirs qhf bat board Is 
adlustnbli ii suit tin C( nit(»rt of the 
iirifT and in evirv n hjmh t tia Invention 
provldiM a Mutlsfactorv tiivalhl dmlr 

Is the Piano Keyboard Obsolete? 

T ill Rh an waui IhlngH wldch have 
become RO will established that it 
m VI r (M(urs (o Hie Icasi c onjn rvatlve of 
us to Htudv (ut a wa> to Improvt them 
()m of thi'M Is (lu kfvlKMird of the 
pUmo Itiil Dr MnrltvShHhr thereient 
Invintoi of th( divki for trinsiwslng 
and recording mush callid the music 
tjpewrltfr is not a lonservative rnuHi 
nan Now la h ih (oua forward with 
anotlur Invintlon -un Improved atvie of 
kevlioard f< r tin pi mo lists that have 
h(HSi mmli on this piano have shown that 
a niuskhm <an very readily adapt him 
self to the change In one test a plantRt 
of uniiHual ahllity sat down before the 
new piano without ever having seen one 
and plnved several Intrkmti aelcctloDB 


... 













Doubling up the piano keyboard to halve it» length 
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Fniit*)ar sealing without paraffin or 
rubber rings 


with the HMiiie fuAlIttv mh on the regular 
kevhoard 

Tlie new Mohllix keelxmrrt In doiil>Ie 
The ln\<nt(»r wlioni we have ulnndy 
niuiied, (ouUI no retiM^n why the ke><t 
of u plitnu ne<d t>e long ()l)Herv}iti>»n 
of tn(in\ iniislelaDH w Idle plu^ Ing the 
phino RhowtHi hill) that a few atruck the 
keys near the falllHiard, but most used 
onh a Hinali pair of the kev at the front 
non(*e, the rtsiiU we see In the photo¬ 
graph Dlll^mt prattke has hail to 
luakt ap for the fundaTuental defects In 
the n^uliir kejlKiard while the new re- 
doi^tlon In sl7A! of tin ke>H not 

bring the Angers nn\ (lorn r togt flier 
than In the cum of Htrlngtxl luKtruuunts 
I)r stoehr, who llv*4 in N» w >nrk ( Itv 
states that a keilmard of 10 hy Inches 
urTordH ample rfauu for the plu> lt b 
A ngeis Anotlur ad\ant!ige of this Is that 
It ufTords two pianos in the s|uae of ono 

To Deal with Ciing-stone Peaches 

T IIL a< <* 011 ) panning drawing show a an 
ehHtrkalh drhen pitting saw for 
(Uttlng and nmuxlng siones from ding 
liendies 1 lu* devlei consists of a ni|h 
Idlv revolting saw In front of wlikh uie 
two kidvea A and II IM meuiis of the 
nuts shown at ( O, the iipjier knife Is 
udjustahk <*nahlliig it to N iiseil on huge 
or simill iH'ucht‘s The fieadies an sIlfipHl 
on to these knives and moved forward 
toward the revolving saw As the peaches 
are foroetl ahmg Ix^twisux the two knives 
the fruit Is < at almost Into tiu stone 
The oi»erutor keeps ftsMllng tIu iwuelies 
In between the two knives whkh fones 
the forward imucIus Into the revolving 
saw, which cuts the atone oompkteh In 
two, tlio iwo halves dropping out Into 
proi»pr reccptai les Bx means of tin de- 
vie* shown In the mans liand at the 
right tht Htoms an tiaii cpilcklv re¬ 
moved fn»m the isucli haivts The device 
csinslHtH of a pltLO of stt*el with saw 
teeth us showui at G 'fids piece of steel 
is given a vlhratorv midlon by means of 
an dectric motor driving n Aexlbk rod 
H The oj)eratttr idcks up a half of a 
poiich with the k ft hand and removes 
thf stone by using thv stevd with saw 
teeth like a sisam passing the piece of 
stt*el around the half of the stone the 
vlhratorv motion cutting tht stone from 
the jvouch 



The envelope sealing maehine that la 
indifferent to the envelope’ll sise or 
thickness 


A FHctfon Seal for Fruit Jars 

T he procedure of seHlIPg fruit Jars 
with paruAln or wfUi rutil>er rings la 
famlUur to every housewife and dttuht 
less ftw of them have susiiected that 
there might be an easier or simpler way 
of preventing the <*ntranee of air to the 
contints of the Jar We Illustrate an 
outrtt for which Just this greater slm- 
plkUy and ease is clalmwl—not to say a 
word about greater mmomv When the 
tiu cover Is forted down tight in some 
such wHV ns Illustrated the double 
friction surfaces adjust themselves to 
one anotlnr In sufh u manner that leak¬ 
age In either direction Is Imismslhlc To 
o|Hn, a screwdriver or slndlar Instni 
mont Is used and with ordinary tare, it 
Is HtatcHl tUgt the same cover may bo 
useil reiK*tttedly 


Telephone Silencer for Navy Use 

A 1>K\ 1C K known as the hush a 
phone wltldi has been successfully 
used In business ofllces has recently been 
found of Interest to offlceis of vatiouH 
N»v> Departments, partkularlv of the 
United States and Great Britain 
One udvimtagc sought Is to euiiblo 
control oin<*ers located in close proximity 
to be able to transmit firing data with 
out disturbing eacli other The effect 
being to talk as If In n quiet room in 
stead of each contributing t<‘ the clamor 
of phone talk 

Another advantage gained, Is that sur 


Pen and Pendl in One 

H EnSTTOFORH we have been la the 
habit of carrying a fbuntoln })mi 
and In addition a mechanical pencil 
Now Ingenuity has developed a oomblna 
tlon fountain pen and mechanical penclh 
What wo carrle*! na two uHlclea wo can 
now put In the |>ocket ns one There 
will 1)0 some pocket unloading when the 
new devk^e becomes gcnernlly known 

Thermal Opalescence in Crystab 

I N n recent Issue of ^ftture Mr C V 
Raman of Calcutta, descrlbea exiterl 
iiients to detenulne the thermal opales- 
cenco in crjatala and the color of Ice In 
glaciers If a block of clear Ice free 
from nlr-bnbhles striae, or other obvious 
Inclusions, and having fiut sides, be held 
squarely and n narrow pencil of sun 
light cfmcentnited hv a lens be passed 
through It tlie truck of the |)encl1 shows 
u beautiful blue opalesciDce It Is ad¬ 
visable not to use a very hlghly-con 
densed cone of rays, as this would cause 
Internal melting of the Ice with forma 
tkm of (uvlties whkh reflect while light 
and distract the eye A dark background 
should be provided against which the 
track may be viewed With small or 
Irregular lumps of lee, the observation 
may easily he made by Immersing the 
lee In dear distllle*! water contained in 
a glass flask which is painted black out 
side windows Im Int provided for ingn»8s 
and egress of light and for observation 



When the peach and the stone refuse to part company, this little machine 
demonstrates that indirection may sometimes be the shortest way around 
It cuts the stone in half, and then frees the peach separately from each half 


roimdlng n))|s(s of machinery or gun fire 
Is kept out 4>f I he transmitter producing 
a more “quiet wire 
Tlic improved hearing resulting from 
a quiet wire Increases I he certitude of 
nceunuv in transmitting flrlng data 
being anulHgous to the commenlul iip- 
pllcuthm where amimcv In transmitting 
orders for llu buvlng or selling of shs ks 
and \wwiU quotations train despat* hlng 
and orders for merchandise, Is secured 
by use of the hush u phone Errors In 
this work are costlv and their ellmina 
turn prfKluctlve of cfflcleuty and economy 

One Machine to Lick All 
Envelopes 

HE decossltj for aulomatlc sealing of 
envelo|)es is felt In every large oHk-e, 
but I! has not alwavs been ftmnd possible 
to get a single machine which without 
tedious adjustment would take nil the 
sines of envelojxc which a given otflce 
sendH out A new apitarntus will «et\l on 
envcloi^e of nnv overall slae and of nnv 
thkknesa, without adjustment Its op¬ 
era ling Is 40 per minute Proper 

tenskm between roller and moistening 
roll Is secured b> means of on adjustable 
bracket, the envelope to be sealed being 
drawn between the two The sealed en 
velopes are sfnoked under a metal plate 
whkh Is heovy enough to give the pres¬ 
sure needed to make the seal effective 


of the opnlewimt track Even with Ice 
which at flrst looks unpnmilslng owing 
to Internal flaws or Inclusions, portions 
In which the blue o|mlescenoe is not over¬ 
powered by disturbing effi-cts may be 
picked out A suitable orientation f)t the 
block with reference to the direction of 
the Imldent rnvs Is often useful In avoid 
Ing reflections frmn < avitku* In the Ice* 
The atomic scattering of light In block' 
Ice demon8trate4l and measured In these 
experiments should certulnlj be capable 
of being observed on a large scale under 
suitable natural conditions Indeed, It 
Is well known that musses of lee In 
glaciers and Icebergs often exhibit a blue 
color, and It apixears to the writer very 
signlflraDt that the circumBtauces In 
whh li natural Ice shows a blue color ore 
preciselv tla»sc found to be necessary In 
the lab*iratory In order that the blue 
opalescence due t*) Iniemul scattering 
mav be sulUfactorlly observetl, that K 
that the lie should be of the inaximum 
clearness and transparency in either 
case nlr huhbh'S striae and other in¬ 
clusions obscure the effect sought for 
Tht inference that tlie phenomena arise 
in the same way seems legitimate A 
different explanaTlon of the color of nat¬ 
ural Ice has Ixeen put forward by 'Tyn 
dull and other writers, that Is, that the 
color Is simply an abaorptlon effect 
However, It appears that the latter view 
presents fundamental difficulties, prima 



A tfaiile writing tool that playa the 
part of fountain pan and pendl 


fact^f no substoDCfi twti exhibit jcolor in 
Its own body except ns the result of In¬ 
ternal diffusion or scattering Color dne 
to simple absorption can only be per¬ 
ceived when H tunilnons object is viewed 
through the substance, and even tlien It 
Is the source, not the absorbing medium, 
that apfjenrs colored 

The nbw»rptlon theory thus leaves It 
unexplained why clear Ice should exhibit 
any color at all Indeed, It would ap¬ 
pear tlmt the color of Ice Is oftem very 
Conspicuously observed when the light 
traversing It has no cham^e of reaching 
the ol)m*rvers e>e directly Tims for 
example, In bis lecfiin* on lee and 
glaciers Helmbotta describes very vivid¬ 
ly the experience of the Alpine traveler 
who, traversing the broken surface of the 
glacier along u narrow ridge, looks down 
Into the crevuHs«>s no either side and 
olmerves tlmlr dark blue walls going 
down to the depths. It is obvious that 
^ in Kuih a oust as this, the light Altering 
down Into the solid mass of tmnsiwrent 
Ice forming the gluLler through the 
superflilnl layers or otherwise, has no 
p)KslbHlty of returning to the observer 
above wive thn^ugh Internal scotterlng. 

The natural view to lake K therefore, 
that the blue opalescence is the real 
cause *if the color of transparent loe olv 
servf d under smh c*mditlona, the absorp¬ 
tion of ll^ht In traversing the medium 
tending inerelv to diminish its intensity 
and make It of a more sntunited hue 

Safety Clamp for Wire Rope 

F or fastening wire rope a clamp 
with a U bolt and self tightening 
cum whkh cannot slip or crush the cable 
Is now being iiianufacturetl The clamp 
Is applied square with the cable and 
tightened with a wrench A feature of 
the device Is the use of a grooved cam 
which serves the double pur|H>se of pro¬ 
tecting Ihe cable from the concentrated 
pressure of the U b*dt and of provldlDg 
an occvTitric movement which causes It 
to Increase Its grip as the cable turns It 
under pressure Only one cUinp Is re¬ 
quired for each cable The self tighten¬ 
ing feature nutomntlealiv compensates 
fur the shiJnkage of the cable under load, 
and merely grips the tighter as the load 
Increases 



Novel ctoaip that grip* win ropa la 
a flip-loM prip 
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XIm ppotUglit (hftt fcMiw lU b««m mt 
the side of the ear 

The Safety Spotlight 

T HB elongated lower lamp In this new 
spotlight flooda the side of a car and 
the road over whloh It imfwes with a 
flood of light Thin makcfl lean danger- 
oua the pusnlng of another car on a dark 
country road 

Each light cnn be operate<1 IndeiK*n 
deotly from a switch on the dash With 
such a light there U protection for the 
driver of a ear ua well as the man ap- 
pnatclilng 

A Machine to Meet the Rabbit 
Plague 

0 >(M WAV to deal with rabhlta, the 
great Australian plague, 1 h to dig 
up thtlr burrows This, however, 1 h 
largely n Urns of effort, for the ralibltR 
reopen the burrows as fast as the workers 
can destroy them—If not fosttr Mr K 
K Bowman, of Wnrgundv bus Invented 
an interesting Hpjwrafua that attacka the 
problem from the other side He fills up 
the holes Instead of digging them out, 
and he does this b> mm bine Boughly 
speaking what he has Is a tratfor that 
carries tv^o tanks, one of earth and one 
of water The earth Is kept replenished 
by a digging element attaclunl to the 
machine. The earth from the one tank 
and tJie water from the other are mixed 
hy 11 revolving con< refe mixer and 
passed dot^n a <iiiUe, from which the 
mixture Is directed into the burrows. 
After drylnj{, this mixture sets like ce¬ 
ment , and the animals make no effort to 
reopen the barrow 

An Angle Machine for Unusoal 
Jobs 

A LTTTLK machine that can do a 
great deal of heavy work of an on 
usual nature Is on angle and bar bmid- 
Ing machine which has just been per¬ 
fected The machine Is equipped with 
dies and gages which eliminate the neces¬ 
sity of laying off slock and make the 



The fwir angle bender, end eome of 
Ue Work 


production of duplicate angles and bends 
easy It performs on unusual variety of 
work 

The bender vlll bend angles of any 
degree, round and flat stork, will bond 
angle Iron after cutting V in wing of 
stock at bending point will bend flat 
stock edgewise, and with U blocks will 
bend perfect T’s and hooks It has the 
following capacity BendN flat stock hot 
np to 2 by Vj Inches, rounds und squares 
up to % Incht^ bends flat stock cold up 
to by M Inches, rounds and Mitiares 
up to Inch bends flat stock hot 1% 
by % Inches and under edgewise trends 
angle Iron up to 2 hv 2 bv *4 Inches hy 
cuttlnj, V in wing at bending iwlnt 

Proper Steel for Automobile 
Bumpers 

T HB bumper of an automobile has not 
been ordlnnrllv regarded ns u por 
tlon of the car which should need In 
corporated in It any Hiieclal grade of 
steel or any particular wientlflc atten 
tlon In ninnv canes n properly l>ent 
striji of cold rolled steel or cv«i a piece 
of steel pli>e has been used 

Oonsldcruble attention bus Imk® de¬ 
voted to this part of the car rer«ntl\ It 
has lieen found that, unless the bumper 
Is of the proper material and pnuHrJy 
heat treated, harm to the car Is Ilktlv to 
reault For example, If the buin|»er Ik 
too rigid, a colllHlon tim> bnuk tlie 
frame of the lar imd If it Is too frail In 
rertstHiue to n blow or impmt niiuh 
damage maj follow 
Ueci»gn!zlng these facta automoblK In 


surance companies are now specifying 
a bumper of steel or Rpeolal material 
worked or Itent treated so that the steel 
will metH cerialn siieclflcathms- made of 
a mnterlHl whicli will puss certain Im 
pact or shock teats, closely approxlinat 
Ing general or standard service condl 
tions 

The Uses of Radium 

T was early discovered that radium 
broke down succcHslvely Into emana 
tlon, radium a radium b radium c and 
radium d, gaining equilibrium wUhthi'si 
decay products In npproxlmntelj thirty 
days During this process of dislntegni 
tlon three rays are given off—alpha, 
beta and gumma The first has little 
penetrating power and Is stopfasl b\ a 
sheet of i»aper The Hccond Is more 
penetrating while ssuno of the third will 
penetrate ten Inches of steel ShortU 
after the discovery of radium It was 
found that the last two rajs were d**- 
Htnu five to certain kinds of cells and tin 
medical use of radium In the treutimnt 
of varlouN conditions is built nronnd 
this BUBceptlbllUv of the cell to the 
actUm of radium rays 

Manv different conditions are trente<l 
by radium, Including cancers and tumors 
although radium Is also used In miidi 
less serious conditions, fop example tht 
removol of blrthmerks, warts and ton 
alls. 

At present extensive work Ib l»clng 
done on cancer Bxcepf in vert b<I 
vanced cases, this disease can be ar 
reitted, but the big problem Is to i^reveni 
Its recurrence In case It does not rp<ur 
In ten years, It can. be considered to 


have been cured Ten years, however, Is 
a very long time fur experimental pur 
liosas, and lnt< resting t xr)erlmentjs are 
now being curried un with mice and 
flies If the disease dues not oc< ur In 
ten weeks In the cuhc of mite It has 
l>e«i eradicated, while In the case of 
flics, the time < an be measured in da^s 
Hence these txpfrlmmts will shortly 
give knowhdgo vvlilch would rixpilre an 
txceedinglv lout, (Itne lo ne<iulre bv the 
treatment of human bt*in(.,K 
Two general nat)j<HlM an lx Ing fol 
h»we<l todav In the ust of radium In 
medklrio Tin first Is the uw tjf nullum 
sulfate put up In needles, tu)>eK ond 
plaques Ihe nts dh s inoHt widolv umul 
are the 10 inllllgruin non-corrosive ntoel 
needle having a diameter of 1 T milli¬ 
meters und H length of 29 mlllliiieters 
(about the width of a pin head and a 
trifle longer than the ordtnarv pint and 
the mllllgruin ne*dU having the same 
diameter with half the length TheUirrel 
of these ne^slles |k bored out to provide 
n radium chamlier Into which the radium 
Is inserttnl \slM»stoK packing is then 
phicefl nevt to the radium the oje Is 
Insertefl and then suUkred into place 
In the treatment of dlseant- 
needless an burlisl dins tly in flu uITli ted 
tissue und left until the reqnlnd radla 
tlon has lieen delivind 
A second method Is the of mdlum 
emanation which Is the first disinttgra 
tlon product of rudlum and a gas This 
ne<essItaUfi the us< of a solution of komu 
radium Halt preferably the bromide 
vvblch Is unstable The radium solution 
Ik iiMually placesl In a close^l container In 


u safe with a tube lending to u pumping 
and eonne<tlng apparatus the gas being 
pumiied off and colleeltsl In fine glasK 
(aplllurv tulMK Tluse are Healed oIT bv 
finine and Imbedded In the tJflsui>“Mke 
necHlICK except that noodles are exlratteil 
whlU the gla«H Hplcules are h ft in The 
radio;uiJvJtv In theHc splcnleK Jomck Id'j 
per cent the first daj 10 per cent of the 
balance Ihe si^cond dav and so on, bo 
coming ent l»-elv Inactive In llilrl> dajs. 

Shoes Shined for One Cent 

OST of us are familiar with the var 
louK “Pennv In ihe-Slot mathlncs 
We can now Hd<l to the number a mn 
chine whkh makes It unnecessary If Is 
clalmetl lo s|iend five or ten cents a day 
for a shoe shine which Is not really 
needed except that the shoes neetl a 
dusting and the wearer has s< ruples 
against using his handkerchief for the 
purpONe, iHsldt^ exert lug what to some 
perwms Is too f,rfnr a physical effort 
All one n(*ed do now Info drop a penny 
In an nutoinntlc sluH^-bnishlng maddne, 
place the fwit iHneatli the rapldlv re¬ 
volving brush and in half a minute the 
shoes are tlounetl from mud and dust 
410(1 the origliml lustre of the dressed 
leather Is rt^storesl The brush which 
revolves nn ample Ungth of time to thor 
oughlv cleanse each shoe Is a specially 
made affair of the sarno type used at 
shoe factories In putting the final finish 
on siloes before shipment 
This machine will nut shine a shoe 
that has nothing on It with which to 
work, hut It will, however keep Sun 
doy’m shine bright and dean for a sur 
prlalng laigth of time. If used regularly 



The illuminated keyhole for Ilium* 
noted people 

The Self-FIndlfiff Keyhole 

T HK Aimilgnmuted Association of 
Joke-smifhs of America has nut yet 
given official consideration to the ques¬ 
tion wheUier prohlblthm applies to its 
members, and until It does so jokes 
which depend for their point ujam the as¬ 
sumption that the hero—or the gont, In 
th< more usiud (use — wns slightly 
JimgltMl arc still within the law In 
the pri^nt liiMiunce we shull let each 
reader sup|)I> his own humor to go with 
the u( cumimnv tng picture The photo¬ 
graph In question depicts a recent (^r- 
mnn invention—the luminous kejhole A 
re< tsnguhir frame around the hole, <ov 
ered with radium T*alnt Unds preclHlon 
to tlu efforlH of Iklnrhli Beerguzzler to 
bring alMmt a oonn^stlon Is’lween key 
and Uh k and thus to get Into Ills resi¬ 
dence In the vv(*e small lioiirs without 
arousing the ndghlM»rh(M)d nuHJretUnlly 
the devht is ouihtwed In Amerltii, but 
fn>m lh» ns'cnt ntlenmces of tlie Grov- 
emor of at least om of our states, wo 
judge that It might find (smsUli ruble local 
applicability 

Rail Car Used in Building Dam 

T HK (ieorgla Hallway & Power CTom- 
pan> has one of tlie umst (tmiplete 
and comprehensive plana for hvdrijeloc- 
trl( |>owor devdopment In llu country 
The first d( vtlopiTuml was at the Tallu¬ 
lah rails In PIH ihen tame the Matlda 
Jk»Hervor and the Burt(tn Dam The 
Tuf,iilo Development Dam Is about 409 
feet behtw the imiIui where the Chattooga 
and Talhilnh Ulvers unite to form the 
Tugalo Two inoK developments are 
planned to tome later In order lo build 
sudi an (Dormous dam and power houses 
appntxlmutely ItHM) men moved to thl« 
site forming quite a village with their 


MX. 


Saving yesterday s shine with a 
penny m the slot machine 



Two views of the Aostrallan machine for filling rabbit burrows 
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The trouble Hhovel that is oaally 
carried in the car 

fmuHUH Thlrt rKc Is ubuut tweht inllw 
fnmi Ibt* main lino of Ha Snuthtni Kail 
\^ay and a Hfaiirlanl ralt\vH> ko< h 

fioiti Ha main llm to Ha dim Ar Hjt 
jiimHun point n at irlon hos lHHn<rnfad 
and naineil Tin,alo Tills Is ulamt six 
inllis ncndli of T(K*<on 

ria. (tfsirjrla Hailvav & Pinvcr f’oin 
IHm\ provtd Its proj,rtss|\(n( ss a^Hln l>\ 
pMtHnv, Into wisiu w rail nadm (iir on 
this Ktrt toll of Irak Ih^ 
tnoiO Tu(,alo station 
and Ha. dam 'JIiIh timk 
Ih a H<. ton of Htandanl 
inaki «s|i)tpjH(l with a 
oiib and a stake and 
rath Vh)0v '1 la fiont of 
tla triK k is uiounti <1 on 
H ftnii \s las I p I \ o t a I 
ixmv tiiuk The nap 
^slus Isart riv,ulap 
w<Midon t 1 II ( k w las Is 
llHtsJ with Hti*el hKoiiat- 
live tins TIa stti lint 
g( ar of the truck Is i on 
nuttsl to Hio hand hraWi 
IK Is ftn the front wlails 


Juice remnliw where It belongs-Hneide 
the pie The pnmged wheel, tw It U run 
around the edge of the pie, trlnia off at 
the Bume ttuie all Huperfluoiis dough The 
result la a pie that doean t sllota to the 
pie-plate, but di»e« sUtk to the riba of the 
liuiHiy civnsumor 

A Si>ade for the Mired Car 

F or got ling the HtranUtsl car out of 
the Hand and nind a ahovel Is some- 
Hmos the fimst little tiail Imiigluahle 
But <urrjlnK In the automobile a sho\el 
that is nw>rc than a lo\, preaentH Itn dlf- 
flLUlHi*s One solution is Illustrated la.re* 
wllh This shovil Is verv far, Indeed, 
from a tov it is a regular spado, sub- 
Htantlnllv made The trick Is that the 
si7^ and the length of the handle are 
Hinh us to <mahle it to he carried be¬ 
neath thi (Jir scat without folding the 
handle W 1th an unbroken handle much 
j^reatcr strength iin<l greater digging 
iltlcUm\ atp obtained And, wrapiied in 
Its shipping bak and stowcsl beneath tho 
seat it travels without any rattle. 

Three Guns for the Price of One 

T HIIj average sportsman returns with 
u kun uHlkhliik appanutly fin times 
11 ^ mii< h as It did at the start of the 
hum H Is rather fortunate for him that 
(here has besn phuid on tho niurket a 
tonihlnailon arm that con be clinmantled 
In nlsait one minute rind distributed 
alHiiil his iKsly thoroby lessening the 
dead weight of n rompletc gun 

rills wokotne wcnp<in Is u combination 
rtiHutlng tide taPMt and siuuU game 


Hie Shock-Proof Aceriorator 
Pedal 

T HB difficulty of keeping one's foot 
steadily on the gaa on a rough road 
Is claimed to be overcome in the uccel 
era tor of new design which we Illustrate 
la the accompanying drawing To feed 
the gas, the feed imtton la touched with 
a light pressure of the gas, and depressed 
until the desired speed baa hoen gained 
Then the foot Is allowetl to rert In a 
natural position on the foot treadle* 
Without exerting any pressure whatever, 
the weight of the foot alone on this 
treadle la sufficient to canae friction bo- 
tween the lower surface of the treadle 
and the friction shoe, and thna to hold 
the gas In the same position The gas 
flow Is retarded bv allowing the foot to 
come btick, as with the ordinary accel¬ 
erator The new pednl Is ai;^led In 
sizes HultHblc for nil curs. 

The Haber Process of Ammonia 
Synthesis 

T he early experiments of Haber, like 
most of those which have served as 
the foiindiitlons of great Industrial un 
dertaklngK, were made with a purely 
scientlflc object, and with no technical 
applications In view Tlie results ob¬ 
tained, however soon mode it clear 
thot the basis of an Important tochnlcal 
process could be found in omimmtn syn¬ 
thesis, and further work was undertaken 
with this end in sight 
In 1ft08 the Budlsche Oesellschaft 
placed at Halter s disposal all the means 
requisite for the fiirtlier progress of the 
research on the B^nLhesls of nitric oxide 




Tho three in-one firearm, uMerobled for use ai |K>€ket platol, rifle and target-and-game piotol 


rlgi,lD^ whUh 
Thus the ftstt 
briik^ fiimtUinn<m Hu niir whtH^ls whlU 
Hm Htpcrlng wIhh I nppllis tin hjh ( hil 
hnikt (»n the fnmt jxmv trmks The 
triu k IuuiIh regular frelj,ht curs and flaU 
etpilptad wllh seatH te tarn piiHHcngers 
jiIuH fnlj,ht The fratk wnrks Us way 
through a virv iMautirul Mixtion of the 
lountrj and the trmk travels fullv four 
teen mlli-s Isforc rem hing the dam slle 

No More Juiceless Pies 

T HFi old fusUtimed UouKekeepor will 
rcH-ognlze In Hie attached picture the 
modi m VI rsinn (if an ancient device—the 
plitrlmplng wheel Mrs Newlvwed on 
the otlur hand, maj httvo to he told that 
the puriMisp of Hie little wheel on tlie 
ind ()r Hie handle Is to seal the two 
cnists of tbi pli togethir so that the 



The latest ple-crimping wheel 


pistol, and isickct pistol The change 
from an accurate well balanced pistol 
Into u long range rifle la made by slmplv 
removing the 7^^ Inch pistol barrel and 
w rewing into Um place the 20-lncii rifle 
barrel to which the forearm Is already 
IKcnI a hutt stock is then attached by 
means of n single screw or bolt and the 
rifle Is complete for effective work It Is 
cUdined at 4^i0 vords range. The wenism 
N as easliv (hanged into n pocket pistol 
bv substituting a three-inch barrel Thi 
slide on the receiver Is ftttcNl with a fold 
Ing pistol and rifle sight With the IcMif 
laid down it is nn open phtol sight of 
the naw tvi>e and for use with the rlflo 
till leaf is rulsKd and the arm Is then 
ecpilpIM-d with a peep sight adJuHtable 
/i>r nin*^e h\ means of a slide The Isflt 
lock In eusllv depressed bv the thumb of 
Hu oi)eratnr and drawing Ibe bolt to tbe 
nar extrads and ejects the einptj shell 
Bj moving tho bull forward a cartridge 
U fed from Ihi clip Into the chamber 
and In the same movvment of the bolt 
the arm is cocked and ready for tlie next 
uliot It 1ft said Hmt there Is one im- 
iwtrtnnt feature which is pnrtleuliirly 
valuable wlun thip woniHvn is used nt the 
targit range Tla breech con be left 
o|voii until the very moment of firing as 
U has u HafeU catch which, when U is 
raiwNl makes it laiposslble to discharge 
the arm or move the Ih>U, as the trigger 
Is entirely disengaged Tlio manafne- 
turers also claim that this ami has all 
the deal raid e features of a single shot 
weaiNin wlthom the loss of power 
through the escape of gas true of re¬ 
volvers and automatlco. 


In the electric arc which he had begun In 
1907, but his proposal to undertake re¬ 
search on the synthesU of ammonia was 
received with open doubts as to the po- 
^ tentlul value of the method The nitric 
'' oxide ajTithcBls, In cooled arcs under 
reduced pressure, and In flames and ex 
plosions were not found snltable for 
technical application Tlie Judgment of 
the technical chwulsts of the Badlsche 
Gesellscljaft bud bi^ at fault, alnce 
ammonia ajTithesls wd» ultimately a very 
real solution of the problem of the eco¬ 
nomic utHlzatlon of atiooapheric nitro¬ 
gen 

Ramsay and Young in 1884 had found 
that with nil rogen and hydrogen in pre*- 
ence of iron at 800* centigrade, no 
aimnonia was produced This was found 
to be incorrect and traces of ammonia 
were detected Other catalysts were 
trltKl, and from the results it was evident 
tliat an equlUbrlura state was attniiLed, 
from which It was possible to calculate 
tho yields at other temperatures and 
pressures. No further progress was 
made, howowr, since It was Judged 
the teclmttul experts to be Itnttosslble to 
carry out the read ion on the large scale 
ut the temperatures required and under 
the very high preosures Indicated by the 
calculations. 

In lOOfl, measurements under pressure 
were for the first time carried out by 
Kernst and Jelltnek, and In 1908, Haber 
In conjunction with Dr L© Sosolgnol 
began experiments At higher preesores. 
The technical chemists were still un 
fUvtvrably inclined towards the 
although practical yields had now been 


Details of the oeeslef oUmt pedal 
itivm a mt (EartKftaBl 

reached. By the uoe of n^w catalysis 
the temperature was lowered to OOO-flOO* 
under a pressure of 200 atmospheres, Xn 
1918, the process was taken up by the 
Budlsche Oesellschaft, but an account of 
the main sclcntlflc results was also pub¬ 
lished, The work of Dr Bosch speedily 
led to the aucceftsful introduction of th« 
synthetic ammonia process, and In the 
l)crlod 1918-1920 the carmdtlcs of tht 
German factories rose from notlilng al 
all to 1,500,000 tons per year 

For Vending Grease and Oil 

A new machine for the vending oi 
thick oil and greases, espi^ally tc 
autoimflrfles. Is being put upon th( 
market. It conslsta of an easily move 
able fruiiie supporting nn inflatable con 
tulner, or tank, holding about 50 pnundi 
of lubricant upon a spe 
dally designed forward 
and backward register 
Ing stale which showsa( 
emee the totals and unltf 
contained and Hold, Thli 
Hcale Is fitted with i 
protecting release Pron 
the bottom of the tonl 
extends a hoMeeadlng b 
n special spring noxsU 
for safe delivery of con 
tents to car or container 
The makers claim tha 
the machine weighs al 
niQterlalH In and out exactly that It h 
(leanly, easily movable and dfrt-exclud 
Ing, that It will (Oliver any specific 
amount <»f contents to any gearbox ex 
BCtly, and wlM check up sales or content 
nt nnj time exactly 



Aa «U> and grMaa^vndtaw tuMlaa 
tka( gfTM Momtf aMMat* 
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The Heavens in January, 1924 

Some Facts and Some History About the Infant Class of the Solar System 

By Projestor henry Norris Russell, Ph D 


N THH present state of Hsimnoiny, iIIhcov 
cries wltJtlu our solar sjHtein are rein 
tlvely rare, and clrcuinstrlbed In their 
scope. All the greater wopIUk to 

have been already conciuereil and Uioho 
which remain to Ik'* found are Htnuil 
that we can hardly call them “worldH” at all, though 
the title of planets wo cannot deny them 
Of these Uttle onea, enough and to spare arc already 
knuiKH. Since Piazssl discovered Ceres, on the llrst day 
of the nineteenth century the list of the aaierolds has 
steadily grown—slowly at flrst^ then faster, and flnnllj 
in the last three decades hy leaps and bounds, until th* 
number of those whose orWts arc known well enough 
to JuHttfy listing and naming them Is close to a 
thousand 

In the old days of visual obnerxatlon It was no eawv 
matter to discover a new planet—tliough we know that 
there were plenty to be found The ohstrv^r hiul to 
make himself a chart of some likely region of the sky 
(along the ecliptic, neur which ail the 
larger planets He), hv weeks of labor and 
then he had to go over this region again 
and ngflln, Icwking for un\ faint star like 
siietk which was not mxm his map and 
whl(h ndght then turn (lut to lie a plane¬ 
toid which Imd movetl Into the tltld since 
the year before 

Hut nowadays we apply the principle of 
scientific nmnagonient AVe work U\ ma 
cbinery, and It ndght alJi)o«it he sidd that 
<vrtaln astronomers engage Jn “(pmntltv 
production” of asteroid dlwoverltH The 
method of this change Is, of c(»urse pludo- 
gmphlc If we use a suitable h ns giving 
us good star Images over a wkU field of 
the sky, our chart, which Is ns necesaarv 
as ever, Is made uutotmdh ally for us in a 
couple of hours’ exiiosure—and far nion 
u<<urntely and completely than amkX Ik 
done by the old tnethod In a month’s labor 
imparl84)n of two plntts, taken at differ 
ent times, will reveal nnv planet which 
has Invaded (mr field and this ofunparlson 
Imi can be made mechanlcnlU b\ the aid 
of that Ingenious Instrument, tlie blink 
mIcroscoX»e Here we put tht two plnUs 
Into our apparatus, and so adjust them 
that the same region, as pi< ture<l on the 
one or the other, cun bi setm altemaiely 
by shifting a little mirror without moving 
the eye from the eie-plete Make this 
alternation of Images rapid and put the 
plates in their carriers st) that the star 
images In the two api>ear in the same posi 
tUm In the field of view then the stars 
will appear fixed while anv object whhh 
bus moved, or chimgtMl In bright ness be 
tween the two dates of exposure will seem 
to flhker or ‘blink” In n ver> conspUuous 
fashion To pick out a few surh ohjw'f't 
among t«i thousand stars, or more, becomes then an 
easy matter 

Quantity Production of Asteroids 

But the asteroid hunter need not even go to the 
trouble of providing himself with thin »nn(whai co'^rlv 
a«*e«iM)ry He can make the asteroid Identlfv Itself All 
that Is requisite Is to prolong the exposure over several 
hours—guiding the while with an auxiliary tele«c<ii>c 
to make sure that the camera remains alwavs pointed 
exactly rIghU The star Images are then round black 
dots upon the negative, while the moving asteroids ap¬ 
pear ns streaks, or trails The off chance of ndstaklng 
a defect In the photograph for a planet mnv N dim 
innted hy using a pair of cameras and photographing 
the region Ih duplicate , 
ypt this device Is Imperfect ,-for the light of the stars 
which we are not concerned with Is con(*entratod Into 
sharp Images on our plate, while that of the asteroids 
which we are hunting Is spread out Into a trail—so that 
the fainter ones may be lost Better resnlts can be 
obtained by adjusting the nvovement so that the camera 
follows, not the stars, but n point moving at the avemge 
rate at which an asteroid might be expected to shift 
Its position The stars will then l»e drawn oat Into trails 
and the planets will appear as dots (or as short trails 


If thc> art nut muvlnx qnlli nt tlie ostJiimtul rnti or 
In the cHlliimtcd dlri'ithm) 

In tills wa^ tin dls<nv«r> of ihcsf tinv IrmIU s la tonics 
a mutter of routim It Ih ainxist too (us\ in dlsuntr 
them-—at h mt iiian\ of llu>st that nrt wi fmintl t 
loHt ugHln To cahulatc an orbit nlih vvIhim aid wc 
can reltKiilc anti rcohmrve tlw i»l met a jtiir ttr two 
lutor, we must have i valions—jit hast t* n l In 
nuiiiht r—Mparattd hv u forinight oi ho Too tUtMi lla 
moon toiHLS around Pigglnx Iht phtle with iis light or 
had weather Intervtnes and when tin ntxl gutaj rlnince 
(.times Iht ntwiv tllscsivott d )ilun<t tan no hniM r U 
found—perhaps iMamint vvt hive not looked ftir it In 
the rl^ht phu'i iKiImps )h t aiise It has giovvn fulnttr 
Tlie ntimbt r of plant ts whhh hnv< thuM lM*on found 
onlv to Im lost nj.,a{n runs fir into tlh huntireds Phev 
arc not jurmifurntifi losi though Vtrv tifh n vvht n a 
good orlilt cun lie c ih iilutt d for a nevvlv tllscovtnd 
plant t It Ih found tihuldlnu hucKward that It ium 
iieeii ohservtd hi fort (sonulinus Ivvltt 1 m ftin ) amun^ 


the ‘ IokI ohJttiH- and llmi Iht old ohstrvallons lun 
now he uHeti to their full v ilue 

StuiRtlims ii pi inel uls uvvav frtuu iih tvtn after 
It has been ohstrvtd wtll tnough to ik mill nii oihtl to 
l>e talcuIapMl A llrst orldt li ihuI on a few obst rviitlons, 
Ik nevei vtrv arturult sniull errorn in tin orixlnnl 
iiKusuuK an tnoriuoiiHlv nuignlfitd hv tiu exfrapo 
latlon to lilt nt \t opiio‘-liion and ilu phiml when 
found ugnln Is usiiaMv not nt (lit prtdhied plntt but 
wev/r if If, houevtr, It N not phkPtl up again for Ihrt'c 
or four jenru this imterlaintv mnv grow lo siith a 
degree that v\© nn* nt u loss where to look and may 
not pick it up nt all 

rianetoidnl Prodigals 

Several “lost plnnetn of this sort wer< found among 
the earlier dlsro\erle«, iniidt hv direct ohstrvntlon One 
by one however Ihev him been picked up again unox 
pettedlv hv the imwerfiil modtm meanH of dlR(*ovorv — 
their IdCTitltv IsH'ondng known onh whtu lluir orbits 
were computed afresh and found to etilnride with thone 
of one or another of the lost planets A pnrtienhirly 
InteresJIng case of this kind Imppened about a vear ago 

Professftr AVatson In tin venr 187*1 dlneoverid nn 
asteroid of moderate brlghiness, for which he tditalned 
observations covering three weeks’ Interval, and com- 


puti d an OI bit and to w hJi h he gave the c1h«»I<^I name 
Atlhra It was Htnn at onti to U rtiuiirkuhle on ac¬ 
count of tht gieut im limulon of Kk ttrbil nearly 
dtgitiSj nnd IIk great tsss ntiIc Itv ddS, which made Its 
inlniiuuiu dlsiami front Ilu Kun Jess than half Uh max 
luiuiii VI Hu nc\l toiiph of obHervatioiis (lit pliincl was 
not obstrvtd probahiv Iveciiuse It vvtiR mtiLh farth* r 
fiom tht siin and fainltr—and later U eould not Ik 
ftmud at ult and wan put uiKin tlie niKslng Hki where 
It renialtit d foi nearly tiutv veirs Wliv this hHp|>eneii 
wjis Klunvii ilearlv In lOlfi, hv Hit tuJt illations of Alt» r 
who lound that hv kiuuH tlumges In the ob(»erved pt>Nl 
tloUH (piltt vvllhln tht posHlhle errors of oltoervatlon 
the call ulaled (M riod liilLhI lx (hangidhv two or three 
months (illui wHv—tnoiigh to unuumt to n whole revo¬ 
lution sliK ( the tllKTovt rv and hms of the planets Noth 
Ink iKd a luippv < han( e tould find It again and the 
chance hap{>eTuxl In Petemlar, 11>*2*2 

At thlN ilint (he a sit rold t arm to ik rllu Mon vv htn tht 
eurtii was on tht near skit of the sun and ho l(H)keiI 
brighter limn It l)ad for ve irs—and It 
is 1 kratlfvliu, (viddite of tlu ttfiilentj 
of rmr aHtroiioudt a I patrols that it was 
dls<4t\(r(d ln(l( iK mb nt Iv hv llirtv ob¬ 
st rvtPH—in llusslu In Algiers nnd at 
\\ ashingtoii A iiionlli or two Intt r 
vvhtn Its oibit had Imkh calcuhittxl It be¬ 
came quite rle-ir that It was folk wing 
Just tlu Hnme path as the idiinet hmt In 
1S71 and was Intletd the missing Acthrn 
This rmlistovi r\ KuvtHt no gap among the 
first two hundred nstertdds to be dlstov 
ind nil (lie h>Ht ones being now retume<| 
to Hu fi>ld 

Aethra Itself Is rather out of tlu uhumI 
run of tlu mile plum Ih Its i»eriod Ih of 
avipuge ]*ngth—four years and mu fifth— 
and Its nvtrake distime frtuu the huu 
million milt's U not nmarkalile hut 
itskreni etmilrldlv hringrtIt nt i>prllieIlon 
within lAr> inllllim miles of tlie Him and 
nniur than nil hut two or three of the 
thousand olhtrs whllt Its aphelion tils 
tamx of ipj mllHim miles is again ex 
tmled hj bill a k w \t a iierilulhm 
opIKislilon—width vve laiiu dost to liav 
Ing a viar ngo—it Is hut sixty million 
iniliHrroin tht tarlli and apjKars brighter 
than the ninth magnitude which |s pretl} 
bright for an nsttmid At nplu linn even 
at opiMiHltlou it Is fainter than tin Ihlr 
loenth magnitude This is far from plur 
Ink It Old s>f rt at li of iK>wtpful InHtrn 
iiuntH once we Know wlure to look for It 
hut txplalns v\hv It vvim nol picked uji by 
• hnnte until it tame neir lier ag dn Its 
atliml dianu ter mav hi roughly esilinaletl 
at fiflv mills- whhh Is niort or less like 
the gtntrnl nin of astt rotds 
Tlu plantt has been wtll olwrved during 
tlu jiast vtiir md tlu it Is no danger of 
Its kdtlnk lost again riieortlhul workirw will have a 
fine lime with It, Uith In ralciilatlng IK orbit and In 
working Old tht ]>t ituihalloMs dm It* attiaitlon of the 
plant (h in Iht forlv year interval slntt Its first dlsoov 
i r\ 1 lu 1 ather cosllv t ah illations Involved can bt 
flnanttd In this t mi ftir Professor Watson vylio dls- 
luvtrtd alxiut a dozen otlur asit rotds provided In hlH 
Win for a trust fund to take tan of futnrt olwervationH 
and talculatkmK regarding them 

The PUnetH 

Ihe stiirtimp will Imvi to stand on Us own fort thiH 
month Men iirv Is an evening star until tlu IJth and 
a iiutrnlng star after that duti hut Ih tf»o mar tlu sun 
to Ik Keen except lU the vtrv beginning of tlu imudii 
and luar Us rlost Atnus an evtnlng Hiar is iMsoinlng 
(onsplcuous *she satH at fi *“10 P M (»n tlu Ist md nl 
8PM on the IIhI, and Is far brighter thin unvthing 
else In Might Mars Is a iimming h1 tr In lihni and 
Steirpio rising about S 15 A M In tlu mlddlt of the 
month Jupiter too !h In Scorpio about 15 degrees 
farther east and rlRcs nn hour or sn Idtr Sntum Is 
in AUrgo nnd comt'H lnti> qundratnn west of the sun on 
the 2.ird Uranus Is In Aquniius Htttiiig at 0 P M In 
the middle of Ihe month Septum In h upproaoh- 
Ing oppoHlUon, nnd ohHorvahle imisi of the night 




At 9^/6 orluck J»n 29 

NIGHT SKY JANUARY AND ttBRUABY 
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Gasoline Cars and Trucks of 1924 


i,Min«)Ke of till iinIn^ dmfl of luotor- 
i tnr priicH Is to enuhit tlu mun who knows appioxl 
ni )t4 h how inihh Ik < an KianU for ti tar lo sta ul u 
;^lani ( wliiil oirs fall within tli^ prtei iaD^4_ whkii ho 
h*.(M In mind siirlUhm dutu art ^Uin with n it nui'i. 
to the infill* ond Itie < hassih to indhaU In a general 
wu\ tilt s\M and pow(r of tin tar bnttlaw lltinsare 
oiilv IndtUntal to tia main ptirpose f>f iho table The 
ttrraiiK^ rxa nt of tla (hart N dintrtnl float that w'hh h 
wt ha\( lists! for a similar pnrfHiNi In jiast xears and 
will we Itelh iiiakt it taspr lo pill Iht table t(» the 
puriHim f(tr wiihli It Is lnt< ndtd 

L'nd( r t ai li of tla ma jor la jids * Two C\ lludere " 
* t oar (Mindt T'l i U tla entrhs art arrantexl strictly 
in (sirdin^, to tla prh ( of tla Ktandard oi>en model 
1 his iiia\ Is asNiiiiasl to uctNiininodatt tWt paftsxn^ors, 
unUsH tla iirld Is followed hv tla hRurt *4 or ‘ 7 
In vl( w of tla \< r\ lar^t pha e oot uiiU d in todav a 
motor niarkt t h> t lonod laoddM tin prlot Is also stated 
for tla standard dost 0 inodt I wltli tla saiia convention 


re),arUln(; pasni ntfer-iiiiniclty The entrleM In thlH col 
uiiin, however, nenMAarll} ure soinewhut out of numeis 
h 111 order slme thdr arrangement fiiust follow that of 
tliL uiH>n (.ara In the tinul column on attempt la made 
to Indli.'nu whiit othci IsKlles tlnm the standard phue- 
i(»n' (touring tar) and sedan are oiTereU The abbre- 
vtatluns used In lids Lotuinn are It (roudstir, st>ce<] 
Hter etc ), d ((s>u}ie) B (brougham) Sp (aptirl mod 
elsl, S (sedan or slndlar iloot d iniHlels Hsldi from the 
standard sedan), 7 (seven passenger open or dosed 
inodt Is evchided fnnn tlie twt) jireceillng tohimnH by 
the presence there of tl\e-pussenger ImmIIis) 1 hn (11m 
oustne) In s4nno oase'« the number of bodies olTeiHd 
and the dltHinltv of t luSKlllcutton are siidi that we 
ha\L ^Initilv rt marked \arlous* 

Tla data are for the taster part suppllwl by the 
inannfai tnrers In (nsi*s where tlie tanker has fulled to 
rt*Misind to niioated nspiest for the Infoiniatton and 
when we an assured that the car Is reallv on the 
markd, w< have cmnplkHl the missing data with the 


cooiieration of Motor Worid, In sueh Inatnnoes Um 
name of the cur U preceded by Hn aoteiiok (*) The 
Infonnation then given pertaliu to the model that ww 
iHdng marketed on November 22nd—whkh may bo that 
of 1924 or tluit of 1928 

1 ho prices and other data, even when supplied by Cb* 
manufacturers, are, of course, subject to error and to 
change without notice 

To the reader searching for u luxury car It should be 
pointed out that the last six entries among the fOur- 
cvllnder models are Hoparated from their predecessors 
b> a very wide price-margin, arc of large rise and 
power and compete with Hlx-cyllnder cars of parallel 
prl(H^ rather than with the more reasonably priced 
fours Ttie man uAlng the chart as his gul^ to the 
piirdiase of u Srst <ur will also observe that the more 
exjicnshe of the ordlnurj fours and the less exiiensive 
of the h1\c« cover the same price-range, and that within 
thiN range hotli groiii^ should be considered by a iiros- 
liectlve purchaser 


PASSENGER CARS 


TWO CYLINDERS 

Pne^t Standard 





& 

Whe*t^ 

Tir* 

- Moda 

b—- 




/fating 

boM 

5fj« 

Opan 

Clooerf 

Haiiovtr 

TTano\(r Pa 


98 

90 

28x3 

1 250-^2 




lOUR CYLINDERS 





Ford 

I iptroir 

IMatiotury TninmisBion 

J2 5 

1(10 

30x3V 

^ 380 

685 

Star 

I aiising Mall 


16(1 

102 

30 x3^ 

1 400 

785 

Ov( rlHial 

loll do O 

Model '91 

19 tl 

100 

30x3V 

*2 496 

TOG 

( h( V ruli t 

1 k 1 roil 


217 

103 

dOxdv 

i 406 

700 

»ray 

Ik 1 roll 


210 

100 

30x3t 

620 

836 

Ml troixilitaii 

KanHUR ( tfv 

\ir C(M)letl, ^Fwo Sp(i*dH 

113 

108 

30x3( 

{ 600 

700 

Ntr rllMK 

Now lioiidon ( oMM 


274 

110 

81x4 

685 


(Ivi rliuid 

loll do O 

Model ‘D2 

19 0 

106 

aOxS^A 605 


Maxw( II 

1 k troit 


210 

109 

81x4 

796 

U06 

ikHlgi ill (It; 

i k trait 


24 0 

116 

32x4 

880 

1250 

1 kirr 

1 lint, Mali 


10 6 

108 

81x4 

885 

1360 

Ihiniiit 

Nmv a ork 


241 

109 

31x4 

890 

1366 

NukIi 

K( iioKha N\ iH 

Aim) Six(B 

182 

U2 

33x4 

935 

1445 

Ihihk 

1 lint Mirb 

Aiiwt Mxfg 

18 2 

109 

81x4 

066 

1400 

NaUnnat 

1 oiiismIIi Kv 

Alko Sixe« 

19 0 

112 

32x4 

076 

1176 

( hamiaon 

IhLtaddphin 


19 6 

112 

82x4 

975 

1290 

Spnp( a 

rostonn O 


22 T 

112 

31x4 

086 


1 Irar 

I Ikbart lad 

Mw) Sixes 

210 

112 

31x4 

996 

1426 

iiarihar 

St l#oaiR 


217 

112 

32x4 

995 

1446 

Bnxh 

l lii( ago 

AIho Sixaa 


112 

31x4 

1(M16 

1525 

*I arl 

liakNon Midi 


18 0 

112 

32x4 

1005 

1605 

Kelnty 

Bdlivilh N J 


210 

112 

82x4 

1150 

1460 

AN illv« KniKht 

lolodo O 

Model 04 Sleeve Valvie 

21 0 

118 

32x4 

1175 

1460 

1 laninohik 

Ootroit 


169 

116 

32x4 

1176 

1760 

Mnfhl 

lligtrstown M 


120 

100 

27x3V 

(j law 


NMlIyH-KnluI.t 

Toll do O 

Model 117 Sleeve Valvea 

21 0 

124 

32x4( 

5 1326—7 

1096—7 

*St( liras Kiiikht 

( li \( land 

Sleeve Vulvas, Also Sixia 

225 

126 

84x4( 

5 1596 

2196 

11 ( H 

[nihuiint>oliM 

MflO SIXLR 

22 5 

120 

32i4h 

{ 2250 


•Stutz 

Ind]iinii]K>1is 

Mho Si\CH 

806 

130 

a2x4i 

tl 2700 

8400 

Ttrv pn 

logaMMixat Ini 


800 

181 

82 x4^. 

5 3200 

4000 

Roiimtr 

Kidntiin/(M» Moh 

Mno SUeji 

28,9 

126 

32x4»/ 

$ 3486 

4660 

*Uuhay 

( kvoliind 


12 1 

118 

32x4 


6100 

JJppwwtnr 

Long Idand ( Jl> N A. 


25 6 

126 

82x4^ 

7500 



SIX CYLINDERS 





Oldsniobile 

LnnHing Mirh 


1K2 

110 

81x4 

760 

1090 

1 HSPX 

I k troit 

By Tludeon Co Ki w Six 

160 

llOVj 

81x4 

860 

976 

Strrling 

N( \v London (_ anii 


29 0 

114 

33x4 

860 

985 

Oakland 

Puiitia< Mil h 


18 9 

113 

31x4 

946 

1395 

(Adamblu 

1k troit 

Light Six 

21 1 

115 

31x4 

906 

1406 

Htiiili lmk( r 

South Bind lad 

Light Six’ 

2:i5 

112 

31x4 

095 

1660 

r>ort 

Idial Midi 


214 

116 

81x4 

1025 

1466 

( lp\( land 

( h \ (land 


22 6 

112 

81x4 

1045 

1365 

T» wttt 

I k ti lot 

By Pnlgp Co 

25 4 

112 

31x4 

1065 

1496 

Aabarn 

Naburn Bid 

Modi I (V4T ' 

24 4 

111 

31x4 

1096 

1590 

*( lailriH r« 

I kftroit 

By Mnxwtll ( o Short Mo lela 

25 1 

117 

32x4 

1186 

1636 

Flint 

I’liat Midi 


27 3 

120 

nns 

1060 

And( rson 

U(Mk lllll S 

Mo.iel 41 ’ 

23 4 

115 

32x4 

1106 

1005 

Nash 

Ki nosh ( NN IS 

Short Modcln Also Fours 

25 4 

121 

88x4 

1240 

2040 

\p|U 

ATohia 111 


24 4 

118 

32x4 

1275 

1800 

1ladHon 

1iptroit 


29 6 

126 

34x4Wi 1295 

1370 


Frpp|*ort Ml 

Modd 10 

25 3 

117 

82x4 

1206 

1696 

Una k 

rilnt Milh 

Short MfMid AIho loiirM 

27 1 

120 

32x4 

1296 

1090 

Mona 

St LouIh 

Modd «40’ 

214 

116 

31 x4 

1295 

1096 

1 >U\1H 

IBrlimoad Bid 


23 4 

116 

31x4 

1205 

1796 

Ilav iiPH 

Kolioino Irid 


29 4 

121 

32x4JX 1295 

1896 

*f XMirli r 

Saadasky O 


214 

116 

32x4 

1205 

1690—7 

*( ludnii re 

IX troit 

By Maxwell Co Limg ModiU 

254 

122 

82x4 

1205-7 

200O-7 

Um 

LutiHing Midi 


24 1 

120 

d2x4 1336 

138x4% 

1085 

‘stiidpb tkor 

Snath Ben t Ind 

Speolal Six 

204 

110 

32x4 

1350 

2060 

*1 nti rwn 

Flint Midi 


27 3 

120 

* 4Vi l.tn(> 

2396 

Barky 

K diiuiMAoo Mif h 

By Roami-r Co 

23 4 

lift 

32x4 

1306 

1860 

I h nr 

f Ikhart Bid 

AJho roum 

273 

118 

32x4 

1395 

1096 

llalTiimii 

Plkliurt Ind 


273 

120 

32x4 

1106 


Baxh 

C liioago 

Mho Fonrn 


118 

82x4 

1445 


(Tiniulk r 

( Ipvplimd 

New gear-fihift see page 7 

294 

123 

J X 4 I486 

lf«6 

BpgffH 

KaiiKnH City 



120 

33x4 

1495 

Moon 

St IrfinU 

Mmlds fVDO’ 

234 

118 

31 X 4 


isso 

IlanMoa 

Ntliinta Ga 


27 8 

121 

82x4 



Boar TVarin 

Shn v( port La 


290 

126 

88x4% 1^ 


t ohimbln 

Detroit 

"Rig Six" 

27,3 

115 

82x4 


1090 

ApporKon 

Kokomo Tad 

AIho ElghU 

240 

120 

32x4 

Hits 

saoo 


ModaU 

None 


AO, Sp 
None 

B, G 

R, C, Sp 

None 

None 

None 

Various 

S 

R, C Sp 

Various 

Varioue 

C, R 

None** 

R 

B Sp 8 

Various 

B 

K, O, Sp 

None 

None 

K,0,Sp 

K 

None 

Vnrioua 

None 

Various 

R. Sp 
R, 7 Sp 
None 

V«r, Closed 


Varioiui 

None 

None 

O 

C8,Sp 

R,0,8p 
Various 
R,C, Sp 
C, Sp 
8P 

K. C, Sp 

Vunou* 

Various 

Various 

7 S ote 

B;|8P 

R, C. Sp 
R 

ii,a Sp 
Various 
None 
Sp 
C B 
R,0 


tk 

S’*"* 

Nom 

R.<5Sp 

None 


Sp T 


Kotta 
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Atlbnrb ^ 
Andenoki 
*RS«luDbatker 
*JoTdaii 

•raot 

Stnaebakor 

Hatftc^ia 


Moon 
*Am«ri<^an 
•WAMluifton 
•CMC 
•Lexiniftou 
KarU 
FrankHo 
Stefiiiif Knight 
•Stuti 
•Jordan 
K A V Knigbt 
NntionnI 
•fitoornii Knight 
Pdtge 
•Cwrt 
Pnckard 
Holmes 
•Noma 
Premier 
U C « 
Parkurd 
Itnamor 


Murnion 

Fox 

Crawford 

Crawford Dagmnr 

Wlnton 

Mercer 

Hoamcr 

Morcor 

Dorris 

Wattp 

Pierce Arrow 
MoParlun 

Stexena-Duryoa 
Ixico mobile 
•Rolls j^yce 


•King 

*King 

Cole 

WUU 8to Claire 

Standard 

PeerloM 

Apperaon 

(^nmUiiG 

Packard 

Lincoln 

Packanl 

Lafayette 

Cunnlnghum 

Dueeonberg 

Cnnningham 


MUK 

l#ong Model, Also Fourt 

273 

128 

32x4^ 

1565—7 

2285—7 

Vuriods 

Hnitford. Wls. 

.gprin^old, O 

26 3 

121 

3*2x4 

15S5 

2585 

Various 


27 4 

120 

82x4t/j 

3560 

2160 

B Sp 

,.1tuehiMnd, Va. 

JFroeport, HI. 


27 5 

121 

3,3x4 

351K> 

2o60 

( Sp 

Motiel **20’ 

25 1 

124 

1,Tx4Vj 

1565—7 

2250—7 

hp 

Auburn, Ind 

Rock Hill, B C 

Model **6-03 

254 

12*2 

1*2 X 4 i/j 

1565 

2315 

B> 8p 

Model * 50 

273 

122 

32 X 4 

156 >—7 


None 

l^troit 


2,14 

117 

12 X 1 

tuU 

15 

None 

(')eveland 

Model ‘MX 

26 3 

120 

12x4 

1675 

2285 

H,0 

Hlkhmund Iml 


25 4 

126 

32 X J 

11)6 > 

2465 

\ arlouf 

South Bend, 1ml 

Sidney, N x 

Big Six 

362 

126 

Lt X 4 

1750 

2700 

U C 

254 

121 

3*2 X 1 

Ux4>;V 

1*, X 4 

1775 

2275 

Noiio 

S 

Model *6-58 

St Louis 

27 T 

128 

17S5—7 

*,48.5—7 

H Sp 

PlamtieUl N J 


2^)4 

127 

Lt X 4 * . 

17N.5 

24S5 

V tirious 

Latou 0 


27 3 

116 

12 X 1 

17N5 


Niine 

Rucine, Win 

Model ‘ X 

27 3 

122 

T2 X 4 U 

175H> 

2575 

H 4 Sp 

tjuDiiersvillc, Ind 


2o4 

121 

32x41,5 

1765 

2 145 

A^nnous 

(Tevclaml 



122 

14x4'^ 

1M5 

2 1,50 

None 

Syracuse, N A 

Warren, O 

Indianapolis 

Air Cooled 

25 t 

115 

12x4 

1650 

28.50 

ViinouH 

Sleeve Vtdvis 

25 4 

125 

12 X 4 U 

1685 

2800 

B Sp 

Mt»o Fours 

27 1 

120 

12 \ 1 

1665 

2550 

\i Sp 

C'leveliuid 

Mwlda IT 1 

26 3 

UP 

12 \ 4 L 

1665 

2'>85 

Nom 

Bast Moline 111 

Wh'eve ViiI\*h 

26 4 

124 ' 

-r2 X 4 u 

2 too 

5050 

( , 7, Sn 

II t 7 

Indianapolis 

A Do FourH 

20 4 

1 to 

12x4^^ 

41x4^ 

31x P{ 

2175 7 

3250—4 

Cleveland 

Alsu Foiirn 

27 1 

1 to 

2,165 

L165 

\ urii>nH 

l>etroit 


.^13 8 

1 tl 

2150 

2.15 

7,B Lim 
Nolio 

Hadiie AN U 

Mmlol Y 

n 5 

3 tJ 

3,1 X 5 

217'^—7 

1.125—7 

t>etroit 

Mtxlel 120 Alsu 1 DhlH 

27 3 

326 

1.1 X 4« 

2485 

1275 

A^unoiiK 

Canton. O 

New York 

Air Cooled 

2‘M 

126 

14 X 4 

2500 7 

pkMV—7 

( , n, S 


27 1 

12S 

11x5 

251M) ~4 

1.500-^5 

R 7 

Iiidlnnupolis 


27 t 

126^1 

i2x4'c 

258,5 

CtS,) 

U B, 7 

Indianapolis 

Also hoiirw 

2*) 4 

126 

12 X 4 * 5 

2^50 

U54» 

NiitJt 

Detroit 

Model ILJ Alsii 1 ikhlM 

27 1 

1 Li 

Lt X 4 L, 

2685 ~ 7 

r>25—7 

A iirlotm 

KnlumtiKOu MU li 

Short Moild Mwi Iouih 

26 4 

126 

12 X 4>5 

2<j85 

1585 

V^nrintiM 

Tndiflunpolis 


338 

136 

1 

t LI X » 

27H5 -1 7 

368r>—5 

A^urUms 

V arltiUH 

PbUadclphia 

\ir < (mjIimI 

27 3 

] 12 

12 X 414 

2675 

4675 

( 

Hagerstown Md 


31 5 

138 

U x 5 

not) 

154)0 

ISom 

Hagerstown Mil 


11 5 

1 18 

1,1 X 5 

1 >410 

r>4io 

Sp 

Cleveland 



1 12 

11x5 

36(MI 

1250 

V arinus 

Trenton, N I 

^hort Moili Is 

,U8 

115 

,32 X 4V,i 

1750 


None 

Knlarauxon Midi 

Long Model Also 1 uurM 

26 4 

3T8 

12 X 1 ' . 

3650 

4250 

Soiu 

Trenton. N J 

Long MihIcIs 

ilH 

132 

3,1 \ 5 


4700—7 

Sp 

St Luma 

^18 4 

112 

Cl \5 

4150 

5,500 

( 7 

Pennington, Vt 


11 5 

144 

■14x5 

454M»—J 


None 

Buffalo 


'18 1 

1-18 

Lt X 5 

5250-^4 7 

OlMKI-^4 

A nrluittt 

Gonucrsvillu Iml 


18 6 

140 

1,1 X 5 

5600 

04K^Mj 

A nriouH 

»•CbtnoiK'c Falls Muse 


47 0 

138 

f 3,1 X 5 

1 -15 X 5 

7500—7 

64 >75—7 

V5irmna 

VariouR 

Bridgeport 

Springneld, Mush 


48 6 

142 

■15 X 5 


71MN) 

Vnr cloHOil 


48 6 

143 »/j 

3,3 X 5 

H«KM) 

32800 

VarlouM 


m.nr olinders 






Detroit 

Model ‘LL 

288 

120 

32t4U 

1565 

3665 

Various 

]>otruit 

Motlel ‘L 

28 8 

124 

3-x l(? 

1765 

22i)5 

A arioiiH 

Indianapolis 

Marysville, Mich 


16 2 

127 U 

4,r X 5 

2175 

1075 

4 


330 

127 

42 X 4 Lj 
UxVt 

2475—7 

1475-7 

Sp 

Butler, Pu 


iT8 

127 

25<H) 

114)0 

Non* 

( teveland 


W8 

128 

^1x5 

26rM) 

iPJH) 

Nnni 

Kokomo Ind 

Vlso SixeM 

1.18 

110 

C x5 

2HO0 

4750 

None 

I>etroit 


11 1 

1T2 

-12 X 5 

2«)85 

16V) 

Various 

Detroit 

Model 136, Straight LiUit 

{(14 

136 

1.1x5 

1650 

44L50 

It (. Ltm 

Detroit 

By hord ( o 

lt» 1 

116 

11 X 5 

W(H)- 4 7 

4700 

V uriiuih 

Detroit 

Model “143* Straight 

11)4 

141 

1,1x5 

^8.50 7 

41M)6 7 

liini 

Milwaukee 

WH 

13*2 

3.1x5 

54 KM) 


R 7 

Rochester, N Y 

Open Model 

45 0 

Itli 

11 X 5 

(i2IKl 


A iinouN 

Indianapolis 

Straight bight 

26 5 

114 

13x5 


784K) 

A iirinuH 

Rochester N Y 

( loHcd MoiUIm 

45 tl 

142 

1,1 X 5 


7<kK) 

VunnuK 


COMMERCIAL VEfflCLE 


We ha\o been unnble SKtmfnctorily to (liiMHiry lhc«c trucka speo<1 mifconH nc into Knnipa nocrtrding to rhiir tinninj,! rntniKR I'hp nmhiguitv many rutings 

(1% 2 tons, 2Mi-3. otw, eti ), and the degree to wide* tliefte ambiguouM nifingH »\*rln]» each other and o\orlaii any hmus wlnrh niighr Ik* set for the aneral groiiim mtik^it mich 
an attempt out of the queadon Wc have Hnaily oonrlnded that the nieragf' truck buvn usiii*, thiH liHt aa a giddt ^^d^ fn 1 that tlx iirtce lu can ymy Ilea ^\Lthiii inon ngld 

limits than does the capacity of the \ehicle which ho requirow, and thut th<r<forL ih( Nat i nd« wdl be H<r\id !>> u hiiiKh li^t m \^ld(^l all eomiiuKiul vddtloM will lx entorml 

in the order of their price. Attontion Is called to the unpriced trucks of numt roiia nmkiw liattd at tin < ud 

Practically all truck manufacturers put out Mhlclea oP various cnpucitns and mo wdl bo found at vartoua polnrs in tin list No ntlunpt nt cross n fcrciux s is made in this 

conneedon. Those trucks which ore made in but one model are indlcitte<i by u dukK^r (t) ‘^ome pnci « an f<jr chussis imlv and otln rs nn ludi ( abs rtr but we have not dds in 

formation In enough oases to attempt its incluhimi 


Ford 

Overlaod 

•$tttr 

Chevrolet \ 
Chevrolet 
•Gray 
•I>ort 
Kuggles 
Champion 
Ilodge 
•Vim 

Oldsmobtle 

Stewart 

•Maxwell . 
SttlHvon 
Kearns 
Hoo 

Perfection 

» 

Graham Bros. 

Trianjde 

Roadking 

Graham Bros* 

Standard 

Wilson 

Patriot 

Gramm Pioneer 
Porker , 

BftMwniBr e 
AlbAmsrtoan 


JIftitar 


Vl . 


Detroit 1 

Toledo % 

Lansing, Mich % 

l>etroit % 

Detroit 1 

Detroit 1 

Flint, Mich % 

Saginaw % 

Phlladolphia ^ 

Detroit 54 

Philadelphia % % 
Lansing, Mich. 1 

Buffalo 1 

l>«trolt 

Rooherter, N Y X 

Danville, Pa 1 

Lansing, Mich VA 

MlnnenpoHe % 

, Saginaw Mich lU 

Henderson, NO 
Detroit 1 

St Johns, Mich 1 

Flint, Mich 1V4 

Detroit XVi 

Detroit 1% 

Detroit 1 

• Hovelork, Neb. 1 

Lima, O * 

* Allentown, Pa 1 

Ketidallvine, Iiid 1 

MQwnukee 1 

PMIadelphls 1 

* Fremont, 0 1 

.Hendereon, NO! 
Detroit lU 

.. SIX Mici r 

.'.aSST!* .* 

. Shmeport, La 2^ 


225 

1 370t 

19 6 

895+ 

15 6 

405+ 

217 

466 

217 

660 


575 

19 6 

685t 

10 6 

795 


896t 

24 0 

806*’ 

256 

996 


1005+ 

226 

1095 

210 

lOOTt 

22 JI 

1100 

196 

1150 


1185 

196 

1246 

266 

1246 

10 6 

1260 

240 

1266 

196 

1285 

256 

1206t 

24 0 

1326 

225 

1330 

252 

1360 

225 

1865 

2223 

l'*66 

106 

1386 

226 

1306 

2225 

1404) 

10 6 

1460 

10 0 

1465 

225 

1480 

226 

1486 

2225 

1405 

2225 

1405 

2225 

njs 

1406 

1^ 


Belmont 

Ij<viikr(wn Ptt 

1 

21! 0 

152,5 

Krebs 

Bellexup O 

1 

226 

IWK) 

Perfi^ction 

MI>imii)H>IiH 

1*4 

2*2 5 

1645 

Muivar 

Scranton, i^n 

IIP. 

25 41 

104M) 

Pionuer 

4 lui ago 

1 

2*2 5 

1564)t 

All Amern an 

Frrmont O 

1(4 

19 41 

1015 

KlMKel 

lliurfunl VA is 

1 


1585 

KZ 

4 IlUago in 

1 

22 5 

19V> 

Ciirford 

I ana <> 

1 

21 0 

15IHI 

( uliimbiii 

i online Mich 



1950 

•\U8h 

VVntsun 

Ki m)hlia \\ IS 1 

4 m ustof J N i 1 

2*2 4 

1565 

IfkMlt 

UaiiiK r 

Kiwe I 

b liiNlnuj, N Y 
Hartford \V Ja 

2*2 5 

1974) 

1976 

•Iteurbom 

4 Idengo 

1 


304HI 

Keyatoiip 

Oaks Pu 


22 6 

1675t 

HenrlerHoii Bros 

KZ 

4 niiihiidke Mass 

( liii ago 

4 

22 5 

14 >50 
14160 

•I U arlxu II 

Duphx 

4 liu ago 

LunsliiL Mil h 

I 14 

22 5 

16S4) 

1985 

<. AA AV 

KenruH 

Miiidirsoii la 1 


14l50t 

TriuiiKlii 

St JohiiH Mich 

22 5 

1685 

Diiniilli Pa 

1*4 

16 6 

1050 

•Bi Hsi im r 

Phllndptphia 

1*4 

22 5 

1605 

DUlt 

VVoiMlhuMU N Y 

1 

16 5 

!4m5 

Hi ndf r-iun Brn'i 

4 anibrnlgi Muhs 1 


2000 

Gotfrcilson 

1>ptroit 

1 

2*2 5 

i(>6r> 

() K 

< )kiix Okln 

IP, 2 

25 0 

2000 

Bandow 

4*1u(iik<> H ts. Ill 

1 

Toil 

1065 

Bill 

Oltiinma 1 i 

I'i 

22 5 

214)0 

Standard 

D( trujt 


22 5 

14165 

•3 itfiii 

1 irti’i 0 

i‘^ 2 

27 2 

214)0 

Huffman 

Llkhnrt Ind 


2*2 5 

B*65 

IVafhi 

St I niiix 

' T 

22 5 

2145 

TraOie 

St 1 (flllH 

jt 

225 

]tW)5 

Kidnlir 

I liiKliin^, V Y 

1 

22 5 

21V> 

Gramm Pioneer 

Limn 4> 


2*2 5 

174H) 

4 (>m't>rd 

( 0114 i>rd N H 

1 

22 4) 

21V) 

TralTlc 

St Liitiik 


5 5 

17 V) 

Pm knr 

Milw lukpi 

D/j 

25 0 

21V) 

0 K 

Okav <>kln 

I'/i 

22 5 

1750 

Uiiini Iv 

1 1 1 orti [nil 

IP 2 

22 5 

21V)t 

•Gary 

(3ydPHila1e 

<!iir\ liiil 1 

riv<). I» Tl I’, 

>.> i“j 

1775 

178.5 

•Nash 
t orbilt 

Ki iinKlin AA in 
Tliiubrhoii N 

2 2' 
c "Tl/ 

2*2 5 

21V) 

2170 

Lnrrabee 

BinKhniiitun N T 

1*1 

27 1 

1785 

tinuiiiii Iboiu ei 

1 iimt () 

D/ 

22 5 

2175 

Veiifl 

Mi>llni 111 IVj 

IMkh irt Ind 

2 

22 ' 

l7S.5t 

III lhl( III m 

Mbntown Pa 

0 

25 0 

2185 

Huffman 

> 

22 5 

1765 

Aulornr 

Vnlinori Pn 

1'^. 2 

ISO 

224M) 

Moreland 

I url> Mik Cid 

T 

25 6 

]8(X» 

KeariiH 

I >iun ilii Pa 

n 

25 0 

2200 

Kankakee 

Kankiiki i III 


22 5 

1800 

V s , 

4 tiK niiiiid 

IP 

22 5 

2*2-5 

TV isooninn 

Madi'^oii AA iR 

1'/ 

».> 

1S50 

lid Pnr 

4 tl M hiMil 

1 

25 •> 

22V) 

Betr 

Ham nil 111 d Ind 

1 

22 5 

1850 

Krnunrth 

Si n(tb 

1 

22 5 

22 V) 

Hurlhurt 

Harrisburg Pa 

1 

2*2 5 

1850 

\viiiliibli 

4 bii M> 

- V// 

20 4 

22V) 

Dart 

AVati rlipo In 

D4 

22 0 

18,50 

TT( iic|( nuin BroK 

4 umbndgp, Mn 


22.50 

D*01t 

AVoodlm.n N Y 

2 

21 0 

I'^no 

•Nash 

Ki Moshu A\ IS 


22 V) 

Stewart 

Rnffaln l^/j 

0 

2*2 6 

1870 

AV ilvinn 

1 >1 rroir 


2*2 5 

2*270 

TT S 

( iiicum iti 

IM 

226 

1875 

KZ 

4 lurago 


22 5 

2275 

Kngle 

St T.u.nH IV /2 

22 5 

1876 

'rriniiglp 

' dins Mil li J 

22 5 

22S5 

Nobla 

Kimhilhine Ind 

D4 

00 FJ 

181 M) 

Riigplt n 

All AmericHn 

Saginaw 

J 1 

25 0 

2295 

Sandow 

Fliiingo H'ts, 111 

1^4 

225 

1895 

rromoiu 0 

0 5jr 

190 

2,315 

lirlglrTru. 

Siginnw Mich 

2 

25 6 

1805 

ClydeHiiale 

( iMii 0 

I Vi 

22 5 

2360 

Mtiuienpolis 

1 

220 

1600 

Moreland 

Biirhnnk ( nl 

iv: 

25 0 

2350 




44 


SCIENTIFIC AMERICAN 


jANUm, 1924 


•l>e pend able 
(tnrford 
Heldcu 
1 >cnby 
•Traylor 
*1 Jearlwrn 
Kittle 

Whit( 

\\ iichoHi rt 

(jotfridKoii 

I'ntriot 
I’win ( ity 
I) Olt 
1 duplex 
A\ uiluble 
*0«ry 
( ohniibju 
latrnilx t. 

\ttPi bury 
lh>rriH 
Sulliv till 

Hi liarlit 
ltr\tiU>u 

W aikt r JuhuHoii 
HnrJburi 
•UondntkwHi 
I S 

W ilfox Trux 
Ariiiltalt r 
Bill 

Jtehnont 
( orbitt 
MiiNti r 
IluinUr 

KuiikuktH. 

Hu w art 
Triiirn 
Kn bN 
Uul I'nr 
Act. 

Con ford 
13nr\< y 
(MycieHilule 
Crtiinm Pioneer 
P( rfrt Uon 
Noble 
UufTinaii 
•Titan 
V\ iaeouHin 
•Tiffin 

KalanmKoo 
T>l Martini 
Buffalo 
Avuiluble 
•NuMh 
Saniiov^ 

Triangle 

Standard 

Front JMi\( 

Wnchuselt 

Oart 

Oneida 

WilMOIl 

Mon land 
•Traylor 
•(Jury 
Krena 
SiI din 
KiuhlI 
K/ 

Afaaon 
•lii HOI mi r 
Muccur 
HarMiy 
O K 

•Itenendnbb 
rolunibiu 
Porbitt 
1 >unl( X 
Hnlllx nn 
Pl>dp«dale 
Oonbv 
Ofihkosb 
B( tz 

Belblelmm 


E St Louia. Ill V/j 2 
Uma, O 

UchatTp N i 1 '/j 4!(5 
l>i troit 2 

Allentown, Pa IVj 

( hicago J 

St Luuia 2-d 

( leveluml % 

lutiiiburK MaHd 1 

Detroit 

Muvolock Nob 2 

Miunoapolu 2 

Wofxlhavtn N \ 
Lansing, Mich 2 

( hlcugo J Vj 

Oury. iud 2 

I oiitiiif, Midi 2% 

H gb Urn, N i 1' j 2 ‘A 
Buffalo 1 Vi 2 

St UniiH 1 

ItofbfsUr N \ ] ‘4 

( ineinnali 1 ‘/j 

1 bltudi Ipbia 1 >4 

Woburn, Muhm 
U arriHburg, l*a 1' j 2 
Lbiciigo 1 Vj 

( Iniinnatl 2 

MiniuaiKiIia D 2 

( lufiniiati l'4i 24 

Ottumwa, la 2^^ 

LLWiMt<i\Mi, la 2 

ilindfreon N i 2 

( hifiigo 1 i/j 

h luBhiiiK N \ 04 2 
Kankakei 111 JUj 

Buffalo 2>. 3 

St Louis 4 

lb lb nil D 1 U, 

( lf\olnnd I % 

New ark () 1 

t oiK'ord Nil 1 > j 

Ilarny III 2 

< Ijde 0 2 2Uj 

1 imn D 2% 

MiniuaiadiH 2tj 

K( ndnlli tile Ind 2 


hlkiiurt liitl 2’^ \ 

MUwauKii 2 % 

Madison W Ih 2 

liffin D 24 i 

Kulumazoo Midi 1 Uj 

Sun FrantiMu) 1 Vj 

( laroiuv, NY 2 

C hifUku 2 

Ki noHha Win 2 2Vj 

( bicago 11 ta, II! 2>4 

St JobiiH, Mull 2% 

Ootroit 2>4 

Bntn Hbr Midi iW 

Flti blnirg Mukn t % 

W ut( rloo lu 2 

( nin Bay 1% 

l>p troit 2 Vi 

Burbank ( al 2 

Allentown l*a 2 

Gnrj Ind 

BdJiMio () 2'^ 

Rodiisti r, N Y 1 Ji/ 

Uartfnrd W ih " 2' j 
( liieaco 2'4 

1>Ltroit 2 

Pbilaib Iphia 2Vj 

»S( run ton Tn 1 Co 

Hurvo> 111 2(5 

Okay Okla 2‘ 3 

(Mileago 2*/{ 3 

1 ontnif Mu h *3 

lleiub rflon \ ( 2Vj 

Lansing Mich 2% 

lioobiMUr NY iVi 

( Ivde D 2*. \Vi 

I>etroit * 3 

Oshkosh W iH 2 

Ilaminotid Ind 2Vi 

\ilentown l*n 3 


•Rowe • 

Pierce-Arrow ••• 
Nortliwestem •• 
Mack 
Northwuy 
Super-Truck 
Clydesdale 
•Traylor 
Gramm Pionu r 
Acason 
Attorbury 

U S 

Dorris 
Sdiudit 
Mack 
Sterling 
Stewart 
Muck 
Parkrr 
Lange 
Buffalo 
•Bciwciner 
Obi Ri liable 
VS ib*fix 1 nix 
Kninmiusoo 
Norfliwosti rn 
I^une \rrow * 
Bdinunt 
Moreland 
3 w in < ity 
Ibinlex 
Ruinii r 
Soldcn 
Larrabce 
Krebs 
(^oneord 
Mnccur 

W^dker-John sou 
•M itan 

KZ 

StundanI 
Klssd 
VVils<ni 
iVnbv 
( oIlford 
Httrling 
•Hi iidrlcksun 
Miu k 
Kenworth 
(larford 
TTltimate 
( orbitt 
•Ciary 
Wncluisett 
•Traylor 
Sehncht 
Aeo 
Muck 
Noble 
Krebs 

Gramm 1 loni < r 
Oshkosh 
Handow 
Pagtsd 

Ainenean 1 n b r ce 

VVlInix IVux 

Hiirxey 

O K 

Lnion 

Sullnaii 

Pljib sdale 

Kalnmuzoo 

l>oublo Drive 

White 

Oneida 

V 8 

Duane , 

Ltirrnbee 
•1 irau 
•Rowe 
Super Truck 
Uurlburt 
Acason 
Arinloder 


.Laucaater, Pa. 2 

Buffalo 2 

Seattle 2 

New Vork 2 

Nadek, MaM 2 3 

Waakocan, III 2% 

Clyde, O 2Vj 

\ lien town, Pu 2 

Ijimn O 3 

Detroit 2 

Buffalo 2 >4 3 

Citicinnali 2 

St J^uU 2 2Vj 

4 iiicluiioti 2% 

New York 2% 

Milwaukee 2 

Buffalo 2‘/j-4 

Ntw York I •/( 

Milwaukee 2*Z 

Httsburgh 2(5 

Clarence NY 3 

Philiidelplim 4 

(^hu-ugo 2Vi 

Mliinuapolia 2% 

Kalumueoo, Mich 2>4 

8f attic 2V5 

Buffalo 2 

Lewistown, Pn 2 

Burbank ( ul I 

MiiincapoliH 31 ^ 

LuiiHing Midi 3% 

btiiMliing NY 2'4 ^ 

Bm lieater 2^4 

Biiil^bunitoii 2*.-.l*/v 
IblleMie, <3 2(5 

4 oneord, N H 2'i 3 

Scranton Pa 3 

Woburn Muss 3 

Milwaukeo \Vj 

rithii, O D/j-4 

('bicugo \Vi 

IktroU 3Kr» 

Hartford W la -f 

iKtroft 

1)ctroit 4 

( oiicorti N II 2 

Milwaukee 2V| 

4’biciiKo I (5 

New York 2 

Seattle 2>/ 

Lima, O 2^5 

llill^de, NT 3 

IlendRon, NC 3Pj4 

4 Jury, Ipd 3^4 

Fitdiburg Mau 2*4 

VIkntown Pu 3 

( inciiinatl 3 

Ni wiirk O 3 

New York 2t 

Kcn.lallville, Ind 3'} 

Belbviie, O 3‘4 

Limn O 4 

Dabkosh, WIs 2^4 

4 iiieugo n ts, Ill 31 j 

Oakland, Cal 2i/ 3 

Elmira, NY 214 

MiniuiipollH 3i{ 

Harvey Ill 3i5 

Okay Okla 3«/ 3 

Bay ( ity, Mieli 4 

Bochester, NY 3*4 

(Ivib O D % 

Kalamnxoo Midi tu 

Benton Harbor 4 

4 leveland 2 

(iruii Bay Win 3'/ 

4 incinnutt 4* 

Sun FninclHCO 2'4 

Binghamton 3 4-4'/ 
Milwnnken 5 

Liincnater, Pa 3 

W aiiktgon 111 314 


(iruii Kay Win 3'/ 
4 incinnutt 4* 

Sun Francluco 2'4 
Binghamton 3'1-4'/ 
Milwnnken 5 

Liincnater, Pa 3 
W aiiktgon 111 314 

irurrisburg Pa 3'4 4 


Detroit 
4 iiu iniinti 


Oneida 

Olympic 

DOIt 

Sterling 

(larford 

W hit! 

Titimato 
( oni*ord 

\( f 

l»i Martini 
Ann ri* mi 
Hal Fur 
Selden 
Witt Wilt 
Master 

Wanl La France 


4 hirago 2' j 

( r»*4n Bav, Win 2*4 
Tucoinu Wash 2*4 
WomliiHtrii N Y <3}4 
Milwaukee 

I imn O 1*4 or 2v5 
4b\dand 2 

HlUdde N T 2 
(Ymeord N H 2 
Newark O 2or2V4 
San Frandflfo 2 2% 
Portland r<mn 2*4 
nevdiind 2*4 

Rorhoiter NT 2*4 3*4 
W nshington * 3 
( hicago 2*4 

Elmira, N Y 214-3^5 


Rainier 

Scfaneht 

Lange 

Maocar 

(>ramm Pioneer 
•Oary 
Sdnen 
Maater 
Standard 
Kenworth 
•Rowe 
Perfection 
White 
IT 8 

Perfecdon 

Snper-Truck 

Amertean 


Flushing, N T. 814-5 
4 ineiniiRtl 4 

i*ittabargh 3V 

Scranton, Pa 4 

Lima, O fi 

Oiiry, Ind R 

Uuchester 3*4-R 
riiicago R 

r^etroit R 

Scuttle 3 V 

Lnneaetor. Pa 4 

Minneapolii 4\ 

rieyetaod R 

rmcinnad R 

MinneapoUa R 

Waukegan, 111 R 

Portlaiid, Ct 6 


'Rowe 

IjanriiHter Pa 1 */, 


3600 

Available 

( bi( ago 


32 4 

4175 

Mack 

Nt w York 1 % 

256 

3000 

SibUn 

Rochester 

3*4 6 

32 4 

4175 

Fagrnl 

Dakluml Cal 1 2 

22 5 

3060 

f otfredson 

I>ptroit 

4 

32 4 

4175 

Pnrki r 

Milwnnkoi 2 

2.56 

3000 

Master 

Chicago 

3% 

824 

4100 

Witt Will 

VVaHhington 2 

27 2 

8000 

F w n 

( liiitniiville. YV 

IS 3 

36 0 

4200t 

Wilcox Trill 

Mlnm apollH 2*^ 

200 

8000 

White 

Cleveland 

3*4 

28 0 

4200 

Patriot 

Ilinelofk Nib i 

32 4 

8000 

Nnrthway 

Nutick Mass 

3*/ 5 

24 5 

4200 

Rainier 

riiishiug NY 2 2'4 

27 2 

3090 

(’Ijilemiule 

< lyde, 0 

3*4 6 

361 

4200 

Ki nworth 

Si attic 1*4 

25 6 

311X) 

Oarford 

Lima 0 

4 

324 

4200 

AntiK iir 

Ardmore, Pa 2 3 

25 6 

3BK> 

Autocar 

Ardmore, Pn 

4 6 

280 

4300 

W iHconsin 

Madison W \h 1 

TJ4 

HOO 

IV Martini 

San Franciseo 

1 HX 

20 0 

42R<I 

T nluit 

Bny(Mty Ml.b 2*0 

26 6 

3150 

Hal Fur 

( level and 

3*5 

32 4 

4260 

Nofile 

Kindnilitllo Ind 2*4 

2H0 

8150 

Old Reliable 

( hicago 

3'4 

32 4 

4250 

Iliirlhnrt 

Harrisburg Pa 2% 3 

290 

3150 

Corbitt 

llinderson, N 

C 6 

360 

4250 

Armletler 

< inoiiinati 2% 3*', 

289 

3160 

Atterbury 

Buffalo 

3*4-4 

32 4 

4275 

Aiuiluble 

{ liicueu 2*4 

26 4 

3160 

American 

Portland, Ct 

4 


4275 

(Tntfn (Lon 

liftndt 2'^. 

28 0 

8175 

Ward La France 

Flmira. ^ Y 

3%-R 


4290 

( orbitt 

Mend an N t 2'4 3 

32 4 

8196 

Parker 

Milwaukee 

3% 

824 

4m 

W bill 

( iMclanil ' **4 

280 

3200 

•Tiffin 

Tiffin 0 

. 6-6 


43i>0 

Si hiicht 

( inelnniUi 2 

25 6 

3200 

W ilcox Trux 

Minneapolis 

6 

862 

4350 

W'arhuHitt 

Fitchburg Masi 2 

27 2 

3200 

Dorns 

St l^uis 

... 3*4 

280 

4400 


Old RellffUe .. 
Sandow 
Kalanuttoo 
Huribart 
Clydeadale 
•Tiffin 
Wilaou 
Witt Will 
WleooQsiii 
Pierce Arrow 
Si haclit 
Moreland 
KZ 

Three Point 
Pierce Arrow 
•Traylor 
•HendrickMon 
Sterling 
Don by 
Gotft^HUU 
De Mardni 
•Rowe 
U-Olt 

Ward La France 

Amer La France 

Mack 

Solden 

Atterbury 

Fngeol 

(,nrford 

V S 

Iloune 

Pierce-Arrow 

Rainier 

Mnccor 

Pli rce Arrow 

Parker 

Master 

Available 

Sterling 

Amcr La France 
1 Itimute 
Mnek 

Super 3'nick 
Fagc*ol 
M ack 
Sterling 
I>oani 

Old Reliable 
Mui k 

Mud 'onald 

Sterling 

MuclTouiild 


Weago , 6 

^icagd H*ts, lU 5 
KolamaaoorHltffi R 

rain, O 6-7 

Detroit 5^7 

WuhingtoD, DCS 
Mudioon, WlH 314 

Buffalo 4 

Cinclnnud S 

Burbank, Cal 5 

(Tbicago f 

New York 6 

Buffalo 6 

Mlentoan, Pu. 5 

Chicago 6 

I^lwuukoe 2 % 

Detroit 0 

Detroit 5 

San Frandaco 4-6 

Lancaster, Pa 6 

Woo4lhtt\tn, N Y 0 
Elmira, NY 6 7 

Elmira, N Y 3% 

New Y^ork 8Vs 

Hoebeater 6 7 

Buffalo 6-6 

Oakland, Col 
Lima. O 6 

rincinnuri 7 

San FruucUco 3*4 

Buffalo 6 

Flushing N Y 6-7 

Scranton, Pa. 6 

Buffalo 7*4 

Milwunkee 6 

Chicago 6 

Cliicago 6 

Milwaukee 6 

blmira, NY 6 

Hillside, N J R 

New York 6 

W aukogun, 111 7*4 

Oakland, Col 641 

Now York 0*4 

Milwaukee 6 

Sun Frntidsco 0 

('hicago 7% 

New York 7^5 

Sun Francisco 54) 

Milwaukee 7*4 

Sun F rnnLi8co7% 15 


Tnuk* of the following rntingi nnd S A E horsepower 
are offereil by the manufacturers indicated, under a policy 
of quoting price* on upplieution only from a prosi>ecd\e 
purchaair We are tberefort iiiiuble to Hat theae in their 
propt-r placvs in the table abiive 

Aeine Cadillac Mltdi. 

■ '”«•»”=’■ ’ 

Broekwav Cortland, N Y 

1 2 (266), 2*4 3 (2722), 8*4-6 (82 4), 6-7 

(06,1) 

Chicago Chicago 

1*4 (256). 2^ (266), 3 ( 324), 3*4 (824), 5 ( 324) 
•Cominerct Detroit 

%1*4 D4. 2*4 

•Duy FIdcr Newark N J 

IV. 2 2RJ, 8, 4, 541 
Diamond T ( hiengo 

'“.m 

Ifedfral Detroit 

1 (a-i-l) 1% (226), 2Vi (272), 814-4 (824), 6-« 

(tHi 1 ) 

Fulton Fnrmlngdale, N T 

114 (226), 22*4 (226) 

G M C Pontiac, Mich 

1 (106), 2 (256), 8*4 (324), 5 (324) 

Hahn Hamburg, Pa 

1 (256) 1*4 ( 25 6 ) 2 ( 27 2), 2*4 ( 2722). 3 (82 4), 6 
(32 4), 6 ( 86.1) 

Indiana Marlon Ind 

I D4 2, 2, 2Vi-3, 3*4-4, 6 7 
International (^hicago 

I (106), 1*4 (225 ) 2 ( 22.6), 8 (282)), 6 ( 28 0) 
KilJy Springfield SpHngfiold, O 

IVj 2% (340), 3*4 (324), 814-5 ( 324), 5-7 

Menominte ClintonylUe, Wia. 

^ (^oV’ 

Ogden Chicago 

I, iVi. 2*^. 3*4, 5 

Republic Mma, Mich 

1*4 (222i), 2 ( 226), 3 ( 25 6) 3 (272), 4*4 (824) 
Sanford Syracvwo N Y 

1*4 2 (224), 2*4-3% (2T.2). 3%-6 ( 82 4), 6-7 (824) 
Six cyllndera % 1*4 (27 8), 1% 2 (27.3) 

Service Wabash, Ind 

1*4 (225), 1% (266). 2 ( 28.9), 3 ( 28.9), 4 (32.4 ) 0 
(32 4) 

Signal Dntroit 

/^R), 2*4 (272). 8*4 (272), 6 (824). 7% 
(96.1) 

Transport Mt Pleawint. Mich 

1 (222S), 1% (226), 2 ( 256) 3*4 (28.9), 5 (83.8) 
•United Grand Raplde, Mi<dL 

\i 2, 3%. 8% 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 


HOW MAY A PATENT BE OBTAINED? 

A ll proceedings in the Patent Office, the miniiiterial department of the 
Government created for the purpoae of carrying into effect the right 
of protection of inventionB given the Constitution are governed by 
the provisions of the Revised Statutes. Where the Utter do not specifically 
control, the Rules of the Patent Office itself apply To obtain a patent (he 
inventor, or if he is deceased, his executor or aaministrator, must make appli 
cation to the Patent Office in the form prescribed The application ronsists 
of a petition to the Commissioner of Patents praying for the grant of a patent, 
a written specification of the invention, an oath regarding the appiicant’s 
inventorship, in most cases a drawing, and more rarely the application is 
accompanied by the deposit of a model or of specimens. The application 
must also be accompanied by the payment of the Patent Office fee The 
actual acope of the invention, of which the patent affords a monopoly, is 
defined by the claims forming part of the specification A patent claim is the 
definition in words of the actual patentable invention m question It is prob 
ably the one moat difficult expression in the English language to formulate 
It must be clear, terse and prease. It must not be too limited and it must 
not be too broad As a general proposition, the shorter a claim, the broader 
its scim, for It must be remember^ that every patent claim must be con 
sidered in its entirety and, therefore, every element or feature included 
therein is a definite limitation That a patent may disclose far more than is 
actually patented therein will be readily understood when it is considered that 
in order to make clear the actual and specific advance in the art involved in 
the invention, it may be necessary to show it in combination with a great deal 
more that Is already old in that art The progress of an application through 
the Patent Office, its so>taUed prosecution before the inbunals of the Office, 
is often a complicated one The Patent Office Examiner cites as pnor art the 
neareat references in the form of issued patents or other publications, reject¬ 
ing some or alt of the claims originally presented Thereupon the applicant 
has opportunity to present new claims, to modify those already before the 
Office, or otherwise to correct and amend the application until finally the 
applicant and the Examiner are In accord as to tne scope of the invention 
which may be patented As much of this procedure is hedged about with 
technicaU considerations, niUs and regulations, it is most essential that the 
application be prosecuted by one thoroughly skilled and experienced 


Pertaining to Aeronaut ica_ 

”gLIDBR.—-W IffneuiKB, 68 W 924j St, 
Now York, N Y Amona the objects of this 
inveption is to produce a luotorless lauvier 
than air machine which is so constructed os 
to permit of the carrying of an operator ond 
the maJutenaDce of the machine in filght for 
an appreciable length of time by the otilisa 
tion of air currents. A further object is to 
proiide manually adjustable wings constituC 
ing climbing surfucea and a foi>t nctuated 
elevation controlling rudder, whereby the 
operator may readily control the machine 
after a take-off (See Fig 1 ) 

_ Pertaining to Apparel _ 

BRASSIERE —I PagM, c/o Star Braa 
alere Co, 80 W lOUi St, Now York, N Y 
invention relatca to a combined brasslero 
and camisole, and has for its object to pre 
sent a construction wherein the garment may 
be quieUy and eaaOy applied or removed by 
the person utning the device A further ob¬ 
ject U to provide a brassiere having an open 
Ing near the front and a plurality of securing 
members together with n flap for presenting 
a continuous smooth surface over the fasten 
ing members at the fr<mt of the garment. 

FASTENING PEVICE FOR OEFFS — 
A L ThobwtoN Box 559, El Paso Texas. 
The object of the invention is to provide a 
fastening device which cannot be accidentally 
detached from the cuff although adapted to 
be easily applied to or dptarbml from the 
cuff by the person using the device The de¬ 
vice is slinple yet omamititul and attractive 
in appearance it is alao durable and may be 
easily manufacfiirod 

_ Chamical Proceaaee _ 

CARBURANT FOR ALCOHOL—J M 
A ChkvaUeh, P Bourcft and H Rko- 
JVAiJtT c/o J M L C hcvalicr, II Rut de 
Mademoiselle, \ erHaiUes Seine et Oise The 
Invention relates to a prom as of curburalion 
of alcohol, the objet-t of which is to furnish 
the alcohol wltli volatile products rich m 
carbon and capable of imparting to it n 
calorific jxiwer comparable to tiiaf of pi'tro* 
leuni bensine The process is cburiicteriae<l 
by the addition to the alcohol of volntlb oil 
of resin of a mean density of 0 SJ)0 and a 
light oil of acetone 


Electrical Devices 


REFLECTOR AND LAMP St PPOR V — 
R S BoADLtT 250 8 Hunker Mill Avc 
Lob AngeloB, Col The invention relaltM to 
lighting fixtures An object is to pnivide n 
support for a reflector uud incandescent 
lamp, which will permit of Uil lamp and 
reflector being mlJuRtod to various positions 
whereby the light from the lamp may be 
utilixed at various nnghs to best advantage 
The support is simple in construction, oiisy 
to manufacture und >ory effective in carry 
Ing out its purpose (See Fig 2 ) 

CALLING DEVICE— W L Whidden 
Box 75 Morgan Hill, Col This invention 
relatos to ctdling devices for telephone cx 
changes and is deslgnevl principally for nmiiU 
telephone exchanges such an private brantli 


or the 40 dnip camp boards nawl by the 
I nJl^vl Starts f oiernmont. ^Tio object is to 
substitute for the drv battericH for 

ringiug or onlling an induction cvul utiliring 
its alternating high voltage enmnt for ring 
ing the bell thereby saving from 48 to 1)1) 
bnttrriis 

MGTDR DRIVI N CIRCUIT CAR 
RIAGF—S H SriAKPSTEEN Tennfly, N 1 
MTie iiUfntion nliitis to electrical distn 
bution and particnlarlv to monnM for dis 
trlbuting the same through n travi ling mem 
her lo Q Hoooiid trailing biemb< r mid h 
for ItH ohjfH’t to provide a cfinstnielion 
wherein tin rleotric current may be sup- 
iduHl in liny (|uantit> nt a inlnunum cost 
over a innxlinuni an n By this invention of 
uuivcrsul eirruit tnrHnge, <urnnt may bo 
distribiitf^l for rnilruHd use eannl nuvign 
tion, Htone (inarnes lumbering und ngru ul 
turn! purpoHCH with an arrangement vvlnn^ 
by the vehicle utilinng the current is pir 
mittod movcimnt in any dinction 
BLEXTRIC IRON—J LhWlSKT and \ 
HedtrIoh c/o C W Froessel 971 Broad 
way, Brooklvn, N Y An obieot of th* mven 
tion 1 h to provndi means wlureby an < hi tne 
iron cun he mounlid on a stand ami wluu 
diHix>netl tlureon in a particular ponillon will 
rewive heutMig current, hut when disposctl 
in u diffcn nt position will not receive the 
heating eiirrint A further object Is to pro 
vide a stand with whidi electrical mu hnii 
ism 1 h nssm inted for antomntlcullv turning 
on the current 


DUl ( ELL PRIMMIY lUTTIRY —W 
H Doe c/o Doc Klectncu) Dtvici To Day 
und AN nter Sts Kent O Among the nb 
jeots of the Inventiuii is to pronde a dry 
cell primary biitterv arranged to pirmit the 
iiHi r to readily replace a used up cell by a 
new one and to nvivc the biittory, in case 
itfl inirgv is run tfown by merely adding 
water to one of th* ilrv-c* U elements 7 ho 
battery Is partUulurly sirvioeable for use in 
TKirtable flash lamps or htaring deviiTS 
THI UMOSTYTK SWITt UING DF 
VICE FOR FLl< rTUB IUON8—F Tra 
MIN, c/o N M Fddy Ali)(iJU Midi Tin 
main object of this invention n sidts in tin 
provision of a thLrnuiHtutienily operuttd 
swirdt conNtruitfd to oju n and breiik thi 
de< trh ciniiit at n preiletermincd trinpcru 
tnre und nn iins combnir<l tlierfwith to pre 
vent tin swudi fnini Ixiiij, dosed again 
until the iron Imi ci«de<l br ii dehnit* 
amount. AmiUu r olipit r» Mides in con 
Htructing the switch m mn b nmnnor that it 
may be at any tinn rde iseii inunuallj 


I_ Of Inter est to J* «J*mer« _ 

' MinniOD OF \NI) Ai'FAUAI I S FdU 
SI I FLY INC, YN VTl U 'LO IHUti-AlION 
DfT( LIES—(« T f^TERa roiunibuR, Now 
Mexico Tin object of fin invention is to 
providt n iintlnul nnd anintraTns of the char 
luder (bscrilMil whenhv un ndf^qiiato and 
nmfomi «(Oppl\ of water mnv b< had from 
I the w ater l)c irlnis sand of a rl\<r bod nt nil 


tiinoH irnspuctivt of Hood or drought a con 
diiir lending to the irrigation ditch to aupply 
the water 

Ml //LI —L M Kasmushfn Box 74 
I>eschiitis (Jrt An object of tile Invention 
in to provide n light wt Ight muzzle with nd 
JuatubU means for frontrolling the groxing 
activity of an animal bo that the quantity 
of gruBs or other vegetation ueoessible to tlio 
animal varies us rvH|u)reil during different 
SOU90US and under difftrdit condiUu/ia so 
that the ntilmnl may be prevented from eut 
ing excessive (pinndtieti und tJie consoqueut 
bJoating Tim device when Jn position does 
not eliafe or intcrfori with tho mov(.meiit of 
the animal s jaws 

HVRVi st™ frame coNimiur 

TIDN—M D ICabt tdO Calvin St Ben 
dletoii Ore An object of tht invention is to 
provide n frame consfruction which i>ormtts 
a proper lovrling of (hi frame regardless of 
tin angle or side hill iuLlination and which 
maintains the wheels in a vertical pooition 
and the frainu relatively low to the ground 
and at tin same distance from the ground 
ot oil leveling istsitions 'J’his franit permits 
of a proper leveling tillnr on flat ground or 
on the liillHidi s or ineliidng siirfuies 


Of General Intereat 


ANT TRVB—J W Pollock Soldiers 
Home Suwtille t ul Tin Invention relates 
particularly to a trap designed fop catching 
ants an object b( ing to provide a trap of 
this Lharueter from which an insect cauiiot 
cs( upL and ilesigncd in siiih a iniiniit r that 
ants or citln r inaf'cts an iiiflucid to enter A 
fnrtlirr obfcct is to provide a trap wliich will 
he siinpb practical tusy to clean mid luex 
pensive lo munufitcttirt 

( OMHIM D S'lOUM S VKH AND MIN 
DOW h( ULLN ~n V Lvduf 802 D(ir)oa 
St, Raymond, W asli It Is the object of this 
inventuHi to combine with a window screen a 
storm Hash winch will pnvent rain coming 
through lilt serein and tlms onablr the win 
(lowH to l)( alwavfi open nnd scret nevl during 
a storm It i« also an objict that thi com 
hinetl siiKh iiud serfvn be udiiptv^l to bo 
lusilr isiHitiomd in llu runway of the lowir 
window sjikIi ( StS- Fig 7 ) 

M MLSrit \L lU t t)UT> \ND FILINU 
1>K\1< P—F W WoouiM 151 lUnvh 8t 
\rliiit,lon N I It iH th(- aim of this invon 
tion to provnie n stiilistnul n cord nnd filing 
system w In p bj n lompleti nnd acenrnte reC 
ord of all tratisai rions bflw<tn a mnuiifnc 
tiirer and a (usirma r together with the na 
tun of tin article i tv iiiav fit kept It is 
II fiirtln r (dinct to provid< means bv whldil 
an iiitri fbrk inav kn p Uio roeoni ciimpleto 
nn<l ap to dat< It rs not uttesaary for him 
to miiki diffinnt (iitrns in diffcrtiit levlgers, 
the fobb r coinprlNing pimipI sheets for in- 
ih xing men IiandiM Imught nnd sold, sum* 
marv and p eapitiiliition thus saving a great 
amuutil of buokkifpiiig (Set Pig 4 ) 
riAY SniMJLE BLfK K \M» WALL 
t t iNhT'RT PH It >V—A II vkuoNv'uurt 1r 
H tt Bnrk Avt New York N \ Tin in 
VMition has for its ohj) cr t*t provnb a build 
iMk Hint of (liv prfferahlv fnrini d hollow 
and also htmusl as an intv rIocLing block 
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pmtiucitig a wall Htnicturti wliirli will eiimu 
latp in appoaruntM, fffcrt, niul aterproof 
npMa, tlio uHual type of Nlungln wall ronatruo 
tion tha hlork bring of aimllnr bIrp and 
<limrnaionR to that of tho ^^ntlard Bhinglo 
wall 4*nniitriictluii ^ 

DKTACnABLF HANDLK FOR 
BROOMS —W H Zactirt IlnmphroH St 
and Soutlifirn Ry , Atlanta On IIjp invcn 
tion has for ita objpot to pro\ifk ii broom 
having a dctacbablo liundk aduptofl to be 
poiiitlvtily and rigidly anNoclutml with the 
broom Hlrncture and wliirlt in of nimplo and 
durable cotiHtniction tnidlv ettaolu^l to tht. 
broom head and comparatively inLXpeiiiive 
to manufacture 

TRAP—U M Bbitav Oju« Fin The 
iiucntiun relateii to a spring trap capotlnlly 
adapted for trapping mice rota and tin. like 
An iiuiwrtnnt object is to provide a wide 
ircutUe plate whirti not only urta or an apron 
to keep the bam of the trap cimn but also 
nets ns a <*onU)Lt m* mla r so thnt if thf rat 
or niotiae stands tbereon the trap will be 
sprung A further objn t is to provide a 
bait t arrier injmn iully adapted to rfceivn 
lo<is( grains 

Rro ANO mot rss hoii makivo 

SAML~R S M\TntH 41 t Filmon St 
( orinth Miss An nb|M r of iIiIh liiv«ntiun 
is tliH provision of a proas'^ for forming a 
rug whereby the mg will Ix more ornuinen 
tal more scrvictuble and more (ronombnl to 
inannfuctnrc and whenbv the nb r of tlic 
rug will have in «ffeet n ennilnuoiis flat sur 
fac( whereby puckf ring or buckling up will 
be preventml 

PANMNO nKVfPr-T RANtAPOBF and 
Jj PfOoKAHO G87 TifKust St San ]ose 
C nllf 'J’ho Invention nintes in general to 
the tanning imiuNtrv and particularlv to a 
device for facilitating tin packing of food 
products mn h ns string beans sspanigus or 
the like wbivh for the piirtKiscs of conveni 
ence are nsnnilv parked in upstanding jmii 
tion with the pieves nrrangui toibstantinily 
parallel to one another tin device is used 
as n means of aKsembllng tin pro<Incts before 
CrunsfcrriMg them to the can 

(XirnFR atlN-R F Abmrtrono Box 
853 La Cjguc Kaiis The invention relates 
to a gnu wliich is operand bv the gopher 
when the aniinnl is in tin Urn of Art 
w inn by dcstrtn tion is nindi ct rtain the gun 
is pitsitiontd so as to Ih most effective in its 
pnrpoHt \noth(r objict is to provide a gun 
which is simple reliable in operation and 
inexpenslvt to miinnfai turt 

11 Af.-—T> Trat M e/o DritaTrauin Oo^ 
*17 K Jlind St NfwYork N Y Tht iiivtn 
tion has for Its ohj<H t to provide u ladies 
handbag t>r iMwki t book of a pattern wherein 
a boadtd stnicturn is presentfsl which is very 
inexpensive but pnscats a very pleasing np 
petiraint A furthi r object is to provide 
a stainjicd set of bbrnks with lines guiding o 
worker in npplving the beads so ns to present 
the appearnnee <if a woven stnietnre 

VTR n UT.rR -AC irrATnooTB, 
fll_4 Tnstinf SL Chicago Ill An object of 
the invention is to provide a hair curler 
vvhidi mav Im' iistd a inultlplidtv of tlmoR 
with but little wear fin re to \ further ob 
ject is to provide a ibvln bv means of which 
tin hair may he curlwl or waved without the 
nitpikntlon nf brat The Hevdee is oimpla 
and mav bo easily applied 

'^rn\T CtTV—L B TiRBrn c/o Tir- 
reli Mfg ( o rtrldgernan Mkb Among the 
obj»ots of this invention Is to provide n sprnv 
gun for spraving ctillngs or tin like In 
whieb the itqnid Is thormighlv ntomiawi and 
RubsequentlT projected thmngh n suitable 
noxzlo further object is to provide a de- 
\iee in wbleh the ntomixeil liquid may be pro 


jeetovi through one «ir two noxKlos by merely 
turning the central feed tube. 

FOl irrAIN BRLSn~J V HoETiirB. 
54lfl 50th St, Brooklyn N Y Tht Inven 
tion rclatts to eoitibiiitd ooutuiuers and up- 
pHeuturs for oomi liquid or past eoating siib^ 
stances giich as shoe or stovt polishes 
Among the objetta is to provide u brush or 
dauber which includes means for the accom 
inudatkm nf a supply of itolish and means 
for feeding the same ns noevlefl and means 
for shutting off the fccvl to privtnt wnato, 
and means fur rtplunishiug the supply 
MCANS FOR OBTAINING SPHER 
ir^L RELIFF IN PR'^rURF^*? — A E. 
IlnrfELMON, 171 W 23r<I St New York N Y 
An obJiHt of the invention is to provide a 
device in which a picture drawn upon a 
flat surface having two dimensions may be 
V iewed through a transparent plate and given 
the appearance of a picture having throe 
dimensions the third dimension represanting 
depth e<incn\c cylindrical buses of vorioiis 
p^^iwers b< Ing employed to produce the re¬ 
sult 

FVSrTTONrJ) ANKLE ANT> ARCH 
SI PI OUT —A POSNU* 140 Itovbllng «t, 
Itrookivn \ 1 The invention bus for its 
object to provide an ankle and arch support 
mon cspnially dcsigncMl for inserting in 
biKjts or siloes of standard makes and siEO« 
and fashionevl to provide an aid to the foot 
piirtlcnlnrly when the wvurtr is exercising 
«liiiihiug k'dflng skating or Indulging in 
sports linbb to atrain the foot the device 
(speviallv supporting the ankle bone 
FOLDING STO(‘iaNG STRETCHER, 
--IT \ BrHENPMFN liangor Pa Tin in 
vontion relates to n stocking stretchir which 
unfolded presents a proper form on whb h a 
stocking may bo iiositloiitHl for stretching 
and flrying and when not in use mnv ho 
folded to a compact bofly and easily stired 
The device is simple may be quickly folded 
and nnfoldcfl and may K adjusted to ac¬ 
commodate stockings of different sines 
IIANDIUNI) OK PROTFXrrOR FOR 
BASFB\LL PLAYERS—E Kobbf v/o 
P urki r St( ams & ( o , 800 Shoffiebl Avo, 
Brooklyn N Y The invention has for its 
object the provision of a simple device 
whereby the hands of a person playing a 
game sucli lui baseball eapeciully that imr- 
tmn of the hand over the bone joints may be 
protected from the impact of such an object 
as n baseball The device comprises a htdlow 
nishloning moans of rubber which may be 
InflatvMl, disposed on a band over one of the 
Joltits 

WINDOW CLEANING DEVICE—O 
nrxT»*B 418 Central Park West, New York, 
NY An object of the Invention is to pro 
viile a Himpk nuans wbvroby both of the 
(slass stirfaiNs of a window may be readily 
(lcunc«l from the inside without requiring 
the operator to stand upon narrow window 
ledges or attempt to reach tlie outside of the 
glass from wltliiu both of which couditiona 
may be difficult and dangerous 

STOPPER,—0 J Crohb 140 Church St, 
New York NY It is the purpose of this 
invondnn to construct n stopper so as to in 
sure the removal of the atopper bv raeana of 
a pull on the bottle or onntainnr and to per¬ 
mit n certain amount of adjnstment of the 
stopper transverselv to insure a tight fit in 
the neck of the bottle the device is partlon 
larly adopted for fire extlnguUhor containers 
STOCK CARD-R H Reed Klamath 
Falls Oregon An object of the invention 
is to provide a card having means for Indl 
eating the exact qunnHtv of stork on han^ 
and means to indicate the movement of the 
stock A farther feature is that the stock 
cord tmlicfltes the correct location of the 


stock so that verification may be made at 
any time by a person not thoroughly ac¬ 
quainted in the stock room 

SCALE —M M Muxk, 8436 Mt Pleas¬ 
ant St, N W , Washington, D C One of 
the foremost objecta of this inveutlon is to 
provide a scale for weighing letters and 
other small objects. Another object is to 
provide a cheaply raunufactureil scale whiih 
consists of a few parts atampod out of sheet 
metal and bent into proper shape, and to 
provide an arrangement of fulcruins pos¬ 
sessing a degree of yieldabllity which pre¬ 
vent the scales lever from jamming 

FLY SWATTER,—H W Mangold and 
A hL Manoold, 442 So flth St, San Jose, 
Calif An important object of the luvootion 
is to provide a fly swatur having a handle 
the forward portion of which is formed with 
an elongated loop abunt which a striking 
elomout sucli as a piece of rubber is extended 
and the striking element is provided with 
attaching portions secureil to the body both 
inside and exteriorly of the loop whereby s 
positive cuiinocUun is provided between tbe 
striking elemint and the loop, 

XRAY FILM HOLDER.—A Hallbh 
BEBG, Fargo N 1) An object of the Inven 
tion is to proviilc a device having means for 
holding an x ray film in u desired position 
within the mouth of a patient, and for in 
dientiug to the operator the exact position of 
the film whereby the rays can bo so directed 
that the shadow cast uu the film will con 
form in contour to tht scltcte<l object which 
is opaque to the riivB. 

PL! G —L Stephens 608 8rd St, Man 
etta Ohio Briefly atatefi thla invention re¬ 
lates to a packing plug preferably formotl of 
ft single piece of wf)oiJ or the like imd hav 
ing Q plurality of segmental scctiona adapted 
to be moved longihidinnllv with relation to 
eoch other *o us to increoae the cross sec¬ 
tional area of the ping A further object ll 
to provide n plug which is of highly simplj 
fled construction 

HAIR iron—J P Oawkavm c/o J B 
Rose, Atty Box 275, Port Arthur Texas 
Among the objects of the luvention is to 
provide a dfvi<« uhlih bus a wide range of 
utility being capable of advuntagnona use in 
either crimping or striughtening the hnlr in 
any desireil manner and to any degree, the 
device is provided with electric heating ele¬ 
ments is simple and durable and aafe tn 
operation 

DYN\M1TB PTT^OH—R M FCZZAID, 
100 So Miami Ave Miami Flo, The in 
vontion relates to punchers especially adapted 
for punching a hole in a stick of dynamite 
preparatory to inserting a cap in the cart 
ridge. An important object Is to provide a 
punch which will effectively hold a stick of 
dynamite in position during tho operation of 
the punch so that tbe hole may be safely and 
expcMlltlously formed either in the end or 
side of the stick. 

TR\P—P Stbono, Box 808, Optman, 
Aril Tho partlcnlar object of the inven 
tion la to provide n self-operating trap com 
prising an individual cage adapted to trap 
animals and to deliver them into a larger 
compartment, returning automatically to Its 
set position The trap once set np newls 
hardly ony attention since it nntomaticnHy 
aeta itself. Its capneity is Umltad only by 
aiaa of the eon fin ing compartment. 

TOOTHPICK —B. E, LntDAT, Keyattmft 
Hotel San Frandaoo, Calif An object of 
the invention is to provide a toothpick of 
simple construction which is adapted to be 
readily secured to the tongue of tha uaen 
whereby t^e inner aide of the teeth may be 
deaned A ftiKber object is to provtfo s 
device of the character deeerlbed whldi hi 


mode of s reeilleut material whereby it will 
readily conform to the tongue 

WALL CONSTRUCTION —J A Ltngr, 
Leouia, N J Tbe Invention relatee more 
particularly to a wall constructloa formed of 
brick of the ordinary type combined with a 
special form of building block. One of the 
primary objects is to construct the wall so 
that between the Inner and outer surfaoM 
there will be provided air spaces for the pur¬ 
pose of eUmlnsting moisture. 

KEY CHAIN REEL—T J Mouxsoff, 
867 W 128rd St, New York, N Y Tho 
general object of the invention la the pro- 
V Islon of a compact reel and casing, provided 
with extenslblp means for holding a key 
chain or tho like, tbe device operating to re¬ 
tain the extensible key ichBin in Its extended 
position for unlocking a door, and in a man 
ner that may be operated to draw the ex 
tenslble key holding means Into the caalng, 
and bold the keys oloas to tha body 

HAT PROTBfT^R —J J OT-EART, 
HieCs Lano, Glenslde, Po, This invention 
has for Its object to provide a simple, eoonom 
ical and efficient covering for bats or gar 
ments whereby they ran be very easily stored 
aw&y and protected from dust and dirt, the 
garment being not only stored within the 
protector, but also firmly supported Tbe 
protector Is so constructed that it may be 
null)ufactored at a very low coat. (See 
Fig 6) 

VENTILATING COVER FOB OON 
TAINEHS —0 T Morrw, c/o Wm. 
Wayne, Miiaoiila, Mont, The invention re 
latPH more particularly to containera em 
ployed for transporting milk cream and the 
like One of the primary objects is to pro 
vide a container in which the interior will 
be at all times in conununicatlon with the 
exterior to affonl projicr vontilstion of the 
contents It is a fnrtoer object to so con 
struct the cover for milk containers that the 
gflRcs generated within the container may b# 
discharged therefrom (See Fig 6.) 

WINDOW SHADE—W F OHUBCff, 
Mrs, Mary M Church, executrix, P O Box 
1827, Greelev, Colo This InvantioD relates 
to window shades for curtains Of the type 
including two shades boto adapted to be 
drawn from the same roller In opposite di¬ 
rections when the roller Is located at a point 
intermediate to top nnd bottom of tho win¬ 
dow, so that imparting a turning movement 
to the roller one curtain portion is drawn np 
nnd the other is simultaneously drawn down 
(See Fig 7 ) 

REFEIGEBATOR.—J H McKnc, Box 
7fW, Mobile, Ala. The invention relates to a 
dispensing refrigerator for bottled bevoragea 
or liquids, and has for its object to prorlda 
a device which is of such simple and Arabia 
construction as to present a compact and 
ornamental appearance and yet contain and 
cool a relatively large number of hoctiea 
which may be conveniently dispensed by a 
simple eje^ng mechanism in the form of a 
spring finger The bottles are exposed to tha 
full effect of the cooling medium and yet 
protected against breakage or injury (Sea 
B8g 8.) 

DISPLAY BACK.—0 F Btmnrwet^ 
7a8 So 10th St. Newark, N J An object 
of the invention Is to provide a dUpiay ra^ 
in which tiie use of spring arms for holding 
tbe artlclea displayed U practio^y dona 
away with, and a rack which may be con 
veoSeotly utiHsed for aopportini a number of 
newspapers or magaslBSS in such a poaltion 
that the headUnea of the papers or names of 
tbe magaaines are all exposed to view 
4XTI8T8’ ntAVa— B. J MUmr. U 
PntH 8», Vnt RMMb, N T Ah 
tion la particiilariy dealgnad far noa bp 
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Mftie Tb« Maml olbJ«et in tbe 

MovMon qI An ftdjpctable ffttrae for aapport 

£if A pAint nctfMnf foaa^ation ot 

direamdotti aovMpaI tlmas that of tbe oroaa 
notton of thft building or room in whidi it i« 
dMdred to work» tiu device Is cmpablr of 
aooomtBOdatiiig various slaes of point reoetv 
liif fotindatioBA. 

PUKOTUWNa ATTACHMENT FOR 
OOLLATBIHLE tubesS Tuanka, 
218 Raritan Ave^ Kew Bronswiefc* N J 
The gonerAl object of the invention is to pro¬ 
vide a ptmfttirinf attanhmont to be carried 
by the tnbe and heM in poMtion by tbe usnal 
screw cap until required for nso^ a more 
Bpeclilo object being to provide an attach 
ment of sndh character as not to detract 
from the appearance of the tube, and so 
formed and arranged that it will not con 
stitute an obatroctlon in the ordinary bon 
dling of tbo tnbe (See Fig 9 ) 

_ Hardware and Too la_ 

TOOL “F GARkiaoif, WendelU Idaho 
The invention relatea in general to tools 
such as pHenf plncent or the like tho object 
is to provide a tool of this charaoior which 
emboilioe foldable handle membim whereby 
the tooh when not lu UHe, may be folded up 
into a compact article capable of being car 
rled around in the pocket wltliout discomfort 

LOCK.—A Ttmow, c/o S M. Elowsky, 
'tiC Crown St, Brooklyn, N Y The prin 
cipal object of the Invention Is to provide a 
look in which the bolt is effectively pro¬ 
tected against “Jimmying or tampering with 
either from the outside nr Inside of the door, 
both by the keeper and thn cosing The in 
v'ention alms to provide a lock keeper and 
casing constnictlon which Is nppHcnblc either 
to a spring lock or locks of the dead Intch 
type, 

VMNTOW FARTENEIL—A F IMOEA 
ATHOM 5749 S, Msplewuofl Avc ( hicago, 
III The Invention has for its object the 
provision of a device which will enable the 
locking of a pair of ilfrlablv mounted window 
sashes A further object Is to provide a 
device which may be secured in an unlocked 
pofdtlon, thus obviating the acddental en¬ 
gagement of tbe lock in raising or lowering 
the Rash 

(H>MBINATION TOOL —H ScRtirr*, 
Los IHumaa Calif The invention relates 
to combination tools, the purpose being the 
provision of a tool which is adaptable to n 
jiluralfty of nsea, and which Is of simph con 
Rtmctinn, It being placed In compa< t form 
when not in use The device is adapter! 
to form n carpenter'a square a carpenter's 
rule n pair of callpeBS a glass cutting Im 
plement and may be adapted to hold safety 
rnaor blodcs during the honing or stropping 

MEAT HOOK —A W Weykl c/o J B 
Oontrum, Atty, 420 Now Amsterdam Bldg, 
Baltimore Md An object of this invention 
is to provddo n hook the Individual members 
of which may be swung inwimllv toward 
each other so that the m» at hook c in be 
collapsofl mid stored when not in use \n 
other object is to provide u hofjk with radi 
nting hook members, enabling the hanging of 
A plnrsUty of carcases 

combination lock —w n jay. 

Box 07 Mobridgfc S D The primary object 
of this invention Is to juwvhle n permutation 
lock which is pmcticnlly pro<(f against im 
warranted mantpulntion ami whUli Ih aim 
pie durable and pleoKlng in appearanci yet 
strong the arrangement of the parts being 
such that tbe lock is ndaptiMl to a variety of 
uses 

COMBINED DEPTH AND HEIGHT 
OAGE*-I*. J HoflAATT, IBO So Oxford St, 
Brooklyn, N Y The invention relates to 


goometrical instmtnents, and its object Is to 
provide a combined depth and height gugc of 
tbe micTooieter type and arranges! m enable 
the user to readily see and read the distnnee 
between opposed contaets to one ton thon 
sandth of an Inch. Another object is tn per 
mlt of detochlng tho micrometer caliper for 
use Bs such 

VALVE GRINDEIt—A Tx>vi:iess 112^ 
East Market St, Aberdeen, Wash Among 
tho objects of this invention is to provhk n 
valve grinder which Is of simple and durable 
construction, which may be readily applied 
to the engine whose vahes are to bo ground 
and which may be oporntod without the ever 
ciso of special skill or of lahoriuns elTurt and 
to Insnro proper seating ond eflSeient notion 
of tho valvo nfter tho grinding operation 

ATITOMvVTir SUIPTiD FOR CTRCTT 
LAR SAWS—J E I-iA'VTZ 1471 B 7*lrd 
St, Chloitgn, Ill Tin Invention rtlaks to de 
vices for guarding saw blades to prevent in 
jury to un opt rotor An object is t<» pro\ule 
a doviee that enn bo arranged in a tlesintl 
position with respect to the saw bladt iind 
comprises relativolv adjustable parts nhere 
by it is suitable for iioe with saws of variouN 
stsoa, and can he applied to saw or work 
supporting mentis of ordinary eonstrnenon 
without any extensive changes being rv 
quirod 

ROITING HEAD-~A Marckau, 1(»3 
Pineapple St Brooklyn, N Y The object 
of the invention is to provide a routing hind 
for phnto^ongruvlm. work and nrrangtd to 
insure free rannlitg of tlio toOl-cnrrving 
spindle nud rtsince wear to u minimum tliiis 
prolonging the life of the mnniug parts 
Another object is to nllovv convenunt and 
quick nssembllng mid dlsasw riibhiu. of the 
running parts 

NUT LOCK—A R Tov Moost Ti mplo 
Portland, Ore The main object of tlu in 
veiitlon \h to j»ro\i»io an ubsolntelv firm and 
seetire li>ek for a nut, and to prevint the 
poKsihilititH of iiH bt coming Inosr by rnison 
of constant Jar or fX|Kwtiri fo tin ihnientH 
A further objiet is to providi a wa<<lMr with 
a locking Up whieh consritutes n furtlnr <ir 
double lock for tho nut 
TOOL FOR COMPRliS 81 \< VALVP 
8 PR 1 N 08 -S r IToFf nighwav Dept 
Sail Antonio, Texas Among the objiits of 
the Invention is to providi a hwd imhidmis 
ft fixed fork and a movable fork iidaptid to 
cooiierato in compn Ksinj, n apriiig mid to 
I jirovide means when bv tho niovabh fork is 
j (vinfitontiy in pnrollehsm witli tin find fork 
' lit idl p<dnts of trjiv el the dev n't n ih Miinple 
dtirnWe mid iiiexpLUsive to mnnufiietun 

_Heating and Lighting 

PORTABLE OVrN—T H Pawluk 
c/o rnterprise Portable Oven ( o 1'VI2 
( Ivhouni Vve tMiiiago 111 Vnioiit lln 
ohjeets of tliis invention is to jirovidi a port 
able oven vvliieh mav b« remhlj disasseni 
blod and pneknl in u relativib Rninll sp nx 
for shipment A furtlnr ohji et is to pro 
vido an oven wnth n pluniUtv of slnlvis 
which is ndnpteil to v anoim kindH of hi ut mnl 
which makes use of n novii form of door 
eonstnietion 

AT TOMATIC DRVFT RFCIXATOK 
V B Carr nnd S n Beohiiar, B 
Chiengo Ave Lebonnn Tnd An object of 
the liivmition is to pro\ide an Hutouinti 
draft regulator for a furnace whnh Im ae 
tUftteii by tiie sK am pressure in the boih r 
A furtln r object is to prov id( adjiistalW 
menus for untoniatically kiipiiig the pn s 
sure of steam in the boikr at a predci r 
milled point nnd mitomntlcallv ixi^ulnlink 
the oiH:ning and closing of the draft door 
and the chix-k draft 


f BUCKByr—"W L Thompbox, J124 Wem 
berg Bldg, t/reenville, Miss One of the 
prlndpat objects of tht invenUou is to pro 
vide HD earth working bucket which is par 
ticulnrly capiibh of ma as a scraper buckvt. 
Another ohjoot la to provide a but kit which 
will not onlv be under iht eompleto control 
of the operator but will also serv< to effect 
Ivily fteeunuilate ihi matennl nnd rttain the 
satno lu the bncki-t while it is being convey*Hl 
, to the desireil mdiits 

j nEATilt—1 1) S-ioiT, c/o W H 

Taeksoii to J W 47(h St New ^orb 

I N Y The Invention relatts to beaters of 
the cki trk tyiw Among the objects is to 
■■roviih II jarminunt healtr especially 
adapteil to bathrooms and stinllar loealitiia 
tnoiiiitiHl within n recrwi in the wall nnd 
so coiiMtnii tinl that tho outer portion Is In 
Imitation of an ordinary hot air register 
tbe outer face being flush with the wall 

I Machines n nd Mechanical Devices 

rDBACfO PUKin-O R MArsoN 
</oR N Ntlson 117 \S Main St MinUhat 
[ W is Tin ohjM t of tho iiiviiition is to 
provide niiehaiusm for tuailv and reudilv 
1 ‘ompri‘sstng or pai king tobacco ltavc» into 
I the desired balis or biindh s thi device is 
adnptevi to opt ratt on nil vurn tii u of tobnero 
is rendii} €'f)ntrollod nnd In gi neral is of 
Nimplfi and duralih oonstrnetiun 

MACI1INI> FOR HJIMtiNt] t YI IN 
UERS -V Van \ Fn rt n T,M Morris St 
Danbury, Conn The nim of this invention 
is to provide a dM ice for use in coiini'Ction 
with tlie making of metallie •‘eerptiirles ftl 
thoiigl) not luciMsiirllv llmitp<l to tins par 
tlrnlar adaptation An oiijn t is to provide 
a mtuhiiie by meanH of whieh u <>Under mnv 
be treat! d to fiirm a fiange or cornigatlon 
in tliL lioiiy, iioans Ih ing proviihd to at all 
times n tain tin cjlinder in imqH r latsitiim 
with the opt rating parts !)f tlu inuciiiiu 
FT U f VINCi AND ( LI ANING 

MA( IIINh—S I RTEPMAN, 48 Lafayette 
, Avo Fvirgrieu Brooklyn N \ Hr hi 
jventuin n luti s to furs mnl pells its objti t 
IS to prtiviilc a iniublin fiir Wtftening and 
citnniiig fur garments uml for skiiiH in a 
ipikk and tffoetivr rniinmr vvrThont danger 
of injury to the garment or skin ^ fiirtiitr 
I object IB to fuciiitati the plnrnu, of thi gar 
nitnt or skin into tin mm him mid fin r* 
riioval of tin Kiinie tinrefroin ami tin sepnrnt 
mg of the (h lining nndinm friun tin gar 
ment or skin 

I HOT LOB STI M SI <TIO\ \ VL\ K — 
F II Uoiiii- 01% N Waller St lhiinj,o 
'III An objiet of tin invention is to pn>- 
vide n form <*f vnlvt disiKneil partieuiarlv f«ir 
use in til! iiilef of apparatus f<ir eomprissln^, 
clastit fluids Riuh ns air oxygm mtrok»n 
nmiiuuiia or otin r gases to a jiri ssiin up to 
TOtiO p!mod« ^ further ohjixt is to pro 
vide a lit vice tsuistniet!d to n nuiln cIoschI 
when tlie ela>lu fluid is being tsiinjinsstd 
ami r<Mistx|m nrlv in rniit no return of the 
gftS throukh (ho inlet port 

POSiriOMNC, Mi \\s FOR PISTONS 
—T U Dams null R >[ llrMiii-H 000 lurk 
St San Fnincisco Calif Tin pnrtieiil ir 
objev’t f»f tin iiivintion is to proviile mtaits 
for pvJMilionmg tin int! rnn! sluds of a piston 
so UM bi aim! tin same wlrli a drill gunle 
for the piirp!isf nf boring a hob through 
tho stinlB adnptfHl to rtCLive tin w nst pin 
to width the eonmeting rod N attaelud Tlie 
device will arroinplUh tin oLimI with littii 
Joss of tiMM mnl with innehinc liki. actnniey 
( LVMSIULL Bl ( KI T OPT'U mNO 
MI(TI\NTSM S O NAh/ui-R c/o 
Anienean Mfg & I ng ( o OomIilii Ind \ii 
1 object of tin iiiv«ntn>ii is ti» providi a light 
idamslnll biicktl wlmh has means for jnisi 


tively holding It rigidly while the two halves 
mx being eluso!] in tin act of iltggmg A 
further object is to provide miuiis tn steady 
the bucket while it in being raimnl or Iowere<l 
and to provide a track runway eoDstructloD 
on which the operating mechaiiisDi is earned 

GLASS MNlSUINi, VNr> POLISHlN< 
MACH r N R—G C S<. ott Watson \\ \ a 

The invention relatis giinraJIv to a mHchino 
for nmoothing tho ndgi s uf priHSfsi glassware 
in tin nature uf drinking glasscH or tumblers 
us Will us polisidng thi external surface 
tberwif tin objitt b( ing (he pruviKion of a 
eontinuoiisly niveratiiig tniRhine cupabU of 
movement iitnli r nninuat or tovRlianical power 
and of rtady adjustnn nt 

RINSi T1 P ~P O \ANvrrfR VthMia 
( II \nioiig (III ohjeetN of tin inviutlon i« 
to providi a rltiMC lnl> having miury mount 
iiig and duidiMl Into ettmmuiiicutiiig compart 
merits extending to tlu c<nter of thi tub so 
that the tub may bi tiinitd to present any 
conipiirtimnt to a Htiitimi diMiriil oitlur for 
the n|H nitor or a heat! r or for a drain 
(See Fig 10) 

FTti SniNG MACHINE —S Fbikdman 
48 Lafayette Avi hvergreen JSrouklyn N 

Y This invention relates to a miahine for 
!aitttng tin AinIi from skins ami nion par 
tieiibirlv to a niathiiH In vyliieh tlo revolving 
knifi has the general form of a disk in which 
high grade steel la emidoviHl in thi mnnufuc 
ture Mon speMfieallT the inviiition has in 
vievv a knife that may be groiinii with fncflltT 
nnd that will cnabh tin cutting ntgo to be 
prcserveil by a wlietstono 

MF( IIVNICAL K\rim comsE — 

< I AN! I IMF and F J Yn\k/AHAi New 
Orb tins Jjh An imiHirtaiil objn t of this 
invintion is to provide nn urniiHcmnit device 
win rein a idnrulity of eontiinious rows of 
meehanieal hof'^rs are cnnseil to travel In a 
givtn course to ripHSiiit a horse racv A 
further obje! t Ja to provide means when by 
the iiorses or figiiren art supported for move 
mcnl ill Hiieh manner that tipping over of the 
figures IH prevented 

I NI\hUS\l CTTTINf, AND KNP\1^ 

' TNt M\( IITNC- L Nwiro Strada 
j Sriiarilati Bneharest Roumnniii Thi inviii 
I tion Ims for its ohjiet to providi a uni 
virsid cutting and kneniling maihiiu for 
iiiati HmIh of nnv kind it snlistnntiiiUj com 
jinsea two main parts vix two coiitinnous 
ailing rnrting ainl kneading evlinders on the 
oiR liainl nnd a nn tnl support or fraiiio eon 
I mining the m/ifi rnd on the otlRr hand 

__Pertain^ to Vehi cles 

BOW PIKJTJ CTOR FOR \UTDMD 
BILFiTOPH —r II Miminv I S Ihbfit 
ninl 1 j W Swvtfr c/o hTnier V\ Sawyer 
Attv North ViiMon Mi Xmoiig thi ohjetts 
of tin invMitlnii is ti» provuh a Mnfciy de- 

V ii I in tlie form of n msliion proti etiiig 
nn ana for Ihi Imiw of a top !»f an niitnmohile 
vvlnriby to avoid f>ow«Jbli injnrv should an 
ois upant of tin n nr hi at be throw n upwardly 
and Mtnke IiIh hea!l uikjii tin bow Tin devici 
I'ompriMi H a e iHuif, which may Ih Inflated, 
nnd IN nduptid to he fitted uiton tin lower 
Hide of tin bridgi ivortion of Hil bow (Sic 

big 11 ) 

lU ‘^ILirvr MTTl 1 1 —1 SCIIMIPT «2f> 
Ninth Ave, Ni w ^ nrk N \ t)np of llie 
priiiiiiv obji'cts of the invintnin h to iiro 
vnlo a will! I of thn resilient tvm In winch 
tin rfHiliniev in prinjure ! bv a plnralitv of 
NpriiiKN \ furtlnr ohjtit ih to provuh a 
uIjmI in vvlinh a cusltion (irf mav be em 
1 »Iuvm 1 witli tin nsnit tliut rtsilitney eqmv 
alfiiT to that obtaiind in a pin iimritl( tire is 
attninnl The diviir niHV be readily disns 
Ml mbit d for tin puriKiNc of repair or the 
like tS.i 1 ij, 12 ) 
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RADIATOR HOLDER.—J W KAon. 
c/o Loviniki A Levlnuki Hutte Mont. Tho 
invention relates to means for holdiufc a radi 
ntor in the manufacture or repair of the 
Riiiue and has for Its object to provide 
moans whereby the radiator may be tamed 
in its own plane or rooked vertically where¬ 
by to di8iK)Np the radiator in various enirular 
pfislttoiiH to make all points readily accessl 
ble 

vrnu Lr spring -w e STANrow) 

TuylorvilU t ulif l^e general object of the 
in^Liitittii irf to provide u spring asMemblnge 

of leaf springs and appurtenances to afford 
the maximum reRlJIenrv and to constitute 
effective nhot k absorbt rs without the neces 
Hity of employing sh(rck absorbers additional 
to the springs The RKseinblnKe Includes 
upper and loner curv^l springR 
AIR RELEASE DEVTCE — W A E. 
Mapdock c/o M E. Ehiin h, Milton, N D 
Rriefly ntnttMl tlie important object of this 
invention is to prnvuh un air release device 
havung simple means whereby the same may 
be readily uttuched to a valve ett m for uu 
seating the valve, and thereby permit air to 
escape from the tire The device is of simple 
construction and ia durable In use 

LI rmiCATlNG DEVICE — E R 
Baleb 1432 h 65th St t'hlcugo Ill This 
Invention r* Intes to a device for lubricating 
the uir cylinders of a two stage air comprts 
Bor and Is primarily designed for use with 
sir compressors iispil on loromotives The 
object is to provide a lubricator that may 
be fe<l from some convenient place and huv 
lag a rcstrictwl fee<l opening which checks 
the flow of oil preventing an over supply 
TlRb^CHAlN TIGHTENER AND 
LOCK—L SiJtuA e/o Slama Auto Go, 
TlamboUlt, Neb Among the objccta of the 
invention is to provide a chain tightener 
and lock which comprises two memlx rs plv 
otally securcal and which are adaptevl to be 
locked in cIoscmI jmsitinu by means of a 
spring pnssed pin whi<*h takes the place of 
the usiinl cotter pin and whicii securelv locks 
logotlier the two membi n of the <leviee 
SniELD —A r Sanders, Helena, Ark 
Tho ohject of the invention is to provide 
combined ventilating and nun shield for an 
tomoblles, aduptei] to bo moiintwl or attached 
to any sfnndnnt typo of car and to is rmit 
free passage of air therethrough ot the same 
time protect the driver from sun glare also 
to prevent Insects or other fonign elements 
in the atmosphiro from passing through 
RADIATOR THERMOSTAT — \ I 
Kapuin, Bnmswiek Md Mhis invention 

hns for Its object to provide a radiator i 
thermostat including an Incnndoscent lamp I 
arrnrigeil to be lighted upon completion of! 
the ehetne cm nit alien the mercury in the 
tube reuchoA a pre*Iptermiue<i high or dun 
geroiis point, Indlonting excessive heating of 
the engine so thnt tho operator of the en 
glnc is warueii in time 
AUTOMOIHTE FENDER-S G Fit* 
Simons (liurUston S O An Important 
object of the invention is to provide an au 
tomnhile feniler whieh is rigidly and Rccuroly 
behl in its opin or oixrntlvc position sub- 
HOipient to striking a person and more spe- 
oiflcally to provide simple means whereby 
the sides will he privtiitod from sugging 
when oiHui The device is neat in appear 
ance ami may bvt cheaidy mmiufuctured 
A1 TOMOIHLE HUAKE—0 Pakhon 
W I 4th St Flalnfiilil N T Thr in 
volition TLlotes to a brake for motor drivni 
vchkhs thv brake having brake sbees mov 
able into and nut of braking contact with 
the trauBmiKNinn abaft Tht d< vU't includes 
a shaft n block surmiinding tlie shaft n 
pair of brake shoes pivotally mounted at 
one of tJiplr encis to the block and moving | 
towanl or from tlie shaft on the ptvntrd ends. 

SPRING MOrNTXNG— V W Paoe c/o 
Victor Page Motor C orp MdroBo Ave, 
Stiunford Gonn The primary ohjiKit of the 
iiiventluii Is to provide means for connecting 
vtliicle Springs, particularly of the so calloil 
cantilever type to the several points of at 
tuchmrnts at the ends A furthi r object is 
to provide a novel form of center bearing 
and attnchlng means wherebr the lubrlca 
tion of the spring ia greatly facilitated 
BELTING — G E Perry Lincoln 
Maine The invention relate s more purthu 
larly to link belting, an object h* ing to pro 
vide an arrangement of flexible links such ns 
leather or the like, in combination with 
coupling pins which permit an #nay removal 
or replacement of worn or injured links 
without the employment of tooN or the 
neressity of prutxHMling to a garage or repair 
shop 


ETESHIELD ATTACHMENT FOR 
MOTOR VEHICLES — J W Pbimwhr, 
c/o Mrs S W Harlison, 112 N Hind*, 
Orwnvine, Miss The object of this Inven 
tion U to provide an adjustable eye shield 
for driven of motor vehicles which may be 
positioned Immediately forwani of the driver 
and at the rear of the windshield associated 
with the vehicle, and thereby efficiently pro 
twt the driver's eyes from the sun glare or 
the lights of oncoming vehicles. 

SPRING WHEEL—G W Wattr 626 
N Penn Bt. Tndlauii[K)Ms, Ind The inven 
lion nlatcH to it Hpring wheel especially 
iidupte<1 for use with trncks although it may 
be used with motor vehicles geucrally, as 
well ns other vcliiclefl Tho object is to 
provide a spring in which the springs are so 
organized wdth ouch other and vdth the other 
elements of the wheel that all the springs 
are active to support the load and to absorb 
shocks 

COLLAPSIBLE HOOD OR ROOF OF 
VEUIGLES —G Bakhr, 2 Rue des Snblons, 
Paris, France The invention rclotcs to a 
device for mounting glazed frames intended 
for use in conjunction with motor enra and 
permitting of readily bringing the frames 
Into cither the inoperative or operative post 
tion without it being necewiary to support 
manually tiie whole weight of tho frame 

BTUMNER— J H. Graby, Flushing, 
N Y The invention particularly relates 
n strainer of the type commonly em ! 
ployed for preventing the entrance of dirt 
inlo the carhiirctor of an uutomobiU The 
primary object is to provide n strainer, 
which may he cleaned without lieing taken 
uport A further oblect is to provide a ] 
strainer which is durable iffleUnt simple 
and Inexpensive to mnniifacturo ! 


crank CMC cf «n katomobO* tn ooadactilv 
« lubricating liquid froln a raiarvctr to UK 
lubricant reoeptadca in tha orank coae. 
farther object K to provide a oondvlt that 
haa no inward projecting poitiena wKiofa 
woald tend to interfere Kith the flow of 
the liquid. 

FLOOR PLATE.—J. E. BnaDitt, ©20 
Main St, Jacksonville, Fla. Thla Invention 
rclatoa to a plate adapted to be atti 
to the running board of an antomoblle. An 
object is to provide a relatively simple de¬ 
vice that will enhance the appeanmoe of the 
running board A further object la to pro¬ 
vide a plate which omboilies a foot ecraper, 
whereby dirt scraped from the foot may fall 
to the ground without being deposited on the 
running board. 

(’LUTCH LOCK FOR MOTOR VE¬ 
HICLES—L A Calami, 718 W lUngold 
St, Freeport IJl Among the objects of the 
invention is to provide a clutch lock In which 
moans Is provide*! for positively locking the 
transmission clutch in a position to dlscon 
uoct the motor from the transmission meeb 
anism and to provide a device which may 
be easily attache*! to the standnnl types of 
motor vehicles, tho device being concealed 
from view, with the exci ptiun of the foot 
plunger and adjacent spring lock 

RF,BTLIENT WHEEL—C E. WiaoUTB, 
I>ellii La object of tliis Invention is to 
provide a resilient wheel which is well 
mlapte*! for use on nntnmobilos or other ve¬ 
hicles and wherein a high degree of reslli 
ency is obtained so us to give tho vehicle 
easy riding properties for use ns a passenger 
vehicle and relieving the rnnning gear and 
other parts of strains and shocks and render 
ing the employment of a pneumatic tiro uD 
necessary 


Tlitaat MatiM vain and wliM 

to ffll the aboe and to be n^t i-i 

Aee^ In dieeA end to end eentact, one oi 
de import fMlnne bebt the entira elim 
Ino^ of any traucrene pordtlona for een 
aratliig the diflereDt ooutatnsrst 

RirrAiNHa.-ao r, m<»dbn 
3174 Waahltigtott St. San Frandaco. Culif 
Tho Invondon la particolaHy dsatgned foi 
uao on the rear axle of a B^rd automobih 
although not oonilned to that type of ma 
chins. The principal object is to prevent 
grease introduced into the different bomUngs 
from working outwardly along the roar axle 
into the brake drum The device it easily 
installed, and returns tbs grease without in 
any way Injuring the axle or axle houalng 
COMBINED PARKING BimPBR AND 
THEFT INDICATOR—L. W Noaiis, 66i 
\V 100th St, Now York, N Y An object 
of tho Invention Is to provide an auxiliary 
bumper to be employed in connection with 
the main bumper, and projecting from the 
front and roar of the car, for prevontlng 
drivers from parking their cars too dose 
tho bumper oIm serves os a theft indicator 
when the car Is driveu with the bumper 
locked iu projected relation from the oppo 
site ends of the car 



Pl« II AsIsmoSIk trsnnainloB of tiu con 
■tant niMli typ« deiisns*! Ry W S. Can 
ninshsm 



Fig 14 Portsbl# cab for trucks, tkt lavon 
tloB of FC. U BUrkInton anil G K. Bnitfi 


\IU IM'MP — E WiTMAN, Sinking I 
Spriiij, Pa The general objict of this in t 
vpntioii Is to provide a tire pump that wiU| 
cHinoiitly function as a donblfvnrtiiig pump j 
to discharge of air with each forward | 

umi nturu stroke of the piston A •ipe 
cud object IS to provide a device of strength' 
unii simplicity 

SVEITY DEVK E FOR IVFI ATlNG 
PNEIMATIG TIRES—H II RRCEDfcN, 
Alilhllk N J Th* principal object of the 
invention in the provision of automatic j 
menus fiir the pr^-vtutiou of ovtr iuftntiou I 
aud burNtliig of a tire when under the pro- 
ci«« of inflation n further object being to 
provide ii dtvire whieh constitutes means 
for gauging the air supply whereby it may 
be compn used witidii the tire under a pre- 
determiixMl di gree of pressure. 

RrSlfirST M J DuWT, 

03 Butler St Brooklyn N Y Among the 
objects of die invention is to provide u 
wheG eniployiiig Nprlngs by moans of which 
a conventional solid rubber tire may lie used 
to udvaiitage A further objoct is th# con 
Mtnirtion of n resilient wheel in which the 
parts will at nil times be ac<»sslbIo for lu 
epcction adjustment and oiling 
BRAKE IRON —S L Hall, c/o Grant 
GonnaUv 2(11 E Jtain St, Cushing Oklm 
Tho Invention relates to brake irons for use 
In connection with wacons although not 
limited to this use, an object being to pro 
vide an Iron which is strong and rli^d which 
can b« readily secured to tlie brake beam 
and which supports the brake shoe io thnt 
the latter may bo adjusted wbea worn The 
Inui may be cast in a single piece. 

LI brigating device for atto 

MOBILES ETC—R B Hawrcom 183 N 
10th St Klamath Falla, Oregon The chief 
object of this invention U to provide n con 
vluit which is adapted to be InstaUed in the 


INIIRNAL BRAKE—V W Baob, o/o 
\ I<*tor M Page, Melrose Ave, Stamford 
Conn This invention relates to vtrtioul 
brakes of the Internal type expanded by 
menus of a cum The priraiirT object is to 
pro\ldo ndjQStable tuirfarea for the cam to 
engage In <ir*Icr Hint the throw of the shoes 
may b* restored to iionnul when the wearing 
Burfac«'S have become worn A further object 
is to provide means for securing tlio brake 
lining or friction surface to the shoes 
TOP FOR VEIIB LE BODIES—G P 
Pond, c/o Ow.rgo L Truffurn C umdeu, N Y 
The general obje* t of tho invention is to 
provide u top udaptml to be mount***! on a 
vchielo boiiy to romprise a roof together 
with panels hinge#! to foM for sustalnlug tho 
r*>of in n ruisetl i>OHition fop making the vo- 
bl*le b*aly more uvailuble for living purposes 
and to enusn the roof to be lowered onto the 
vehirlt for truvtling or entering a garage 
AUTOMOBILE MIRROR BRACKET 
AND JOINT —S FrjNBrJio, 863 Canal St, 
New York, N Y The invention reUtfis to a 
bracket and iiniversnl joint, and has for its 
object the provision of means whereby a 
mirror iu its varions adjustable poeltioBs is 
more advantageoualy disposed at all times 
with respect to a bracket whereby the mirror 
can be more easily manlpidsted. the number 
of parts being small the cost of manufactore 
ia oonsiderubly reduced 

SHOCK ABSORBER—D B D Blakb, 
400 Jersey St Quincy Ill An object of 
the invention i* to provide means whereby 

a nkk and simple adjustment of the parts of 
tie device mav be achieved, and means 
whereby the tension of the spring used can 
be quickly adjusted independently of other 
adjustmonta 

WHEEL AND TIRE OONSTRtTOTION 
E H AokeomAIT, 70 No WlBow St Month 
oUir, N J The invention providea os a 


SHOCK ABSORBER—R RAasDALE, 
130 South Main St, Porterville, Calif The 
iuvendon lx adapted to be used priocipallj 
lu connection with so-called cantilevor 
spnngs It is an object to Interpose a shook 
absorbing means between the ^e and the 
bo<1y of the vehicle which wdU cause any 
shock transroitte*! to the spring from either 
of the axles to actuate the spring from op¬ 
posite directions and to thus spend its force 
in a number of minor vibrations without 
substantially nffevrting the body itself 

AUTOMOBILE TIRFi-OASINO TRIM 
MING AND LINING MACHINR—F G 
Moorr, 302 Broad Ave, Canton, Ohio The 
foremost obje<*t of the Invention is to pro 
vide a machine by moans of which certain 
fin like rubber portions left on the tire cas 
ing in curing can bo removed and a special 
preparation applied to the inxldo of the cum- 
ing ill one operation A further object is to 
provide for trimming aud lining an automo 
bile tire casing certain actions, os for ex 
ample stopping the rotation of th© tire caa 
ing and th© spraying of tho lining fluid 
being aocompllsbod semi automatically 

FLAT TIRE ALARM—M, J BarBT 167 
Washington Sl Nowark, N J Among the 
objovta of the InvLution is to produce a 
simple and in* xpensive flat tire alarm which 
is readily applicable to the wheel and tire 
without necessitating material alteration 
thereto mid which operates to effectively sig 
11 nl iho driver of the vehicle when the tire 
b#¥*omos flat or defluted to such an extent 
thnt ftirther running will prove injurious to 
tile tire 

TRANSMISaiON — W S Cunning 
ham 2027 EHraboth St, Shreveport Ln 
The invention contcmplateji n variable speod 
transmiRsion which includes constantly 
meshing speed gears together with means for 
selectively rendering the same operative 
whereby to eBminato the neceipHty of sWft 
Ing the gears Into engagenwnt and the re¬ 
sultant disadvantages incident thereto A 
further object is to provide a variable trans 
mission including spee#! selecting means, 
mounted on the steering Column within con 
vonient reach of the oiierator (SeeFig. 18 ) 

PORTVBLB CAB—E. D BlackINTON. 
and Q E Smith, address £] D Blacklnton, 
Groton, Conn The general object of this 
lovondon U to provide a portable Cab at¬ 
tachment to be conveniently used on trucks, 
tractors or motor vehlclfw and is particu 
larly adapted for use on a chassis, when not 
In use the device mny bo conveniently 
knocked down in small compass for storage 
or transportation (See Fig 14 ) 


Designs 


DESIGN FOR A TOY ANIMAL.—Eug 
ABETU A. TioaLKS, 14 18th Ave., Paterson, 
N J 

DESIGN FOR A DOLL.—G R ZtM- 
utKUJJX, 42 Clifton Plaos. Brooklyn, N 1 

DESIGN FOR A LIGHTING FIXTURE 
ARM—A MtT.TJfll, o/o Radiant Ughtlnf 
Fixtars Ooh 38 Bleocker St, New York, 
N Y This inventor haa been cranted two 
patents tor ornamental Ughting flxtnrei. 

DESIGN FOR A DOLL.—a £1 Omoif, 
c/o Moore A Qibeoti, 4S B. 21st St, Nsw 
York, N Y 
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SWITCH f*OH ElLBCtHIO IRONfiU—H 
BvKms; PM Brakii St Meriikn, Conn Ad 
obj«ct of thin invention refliUca In tlic pro 
viftiOD ot a aimpJ^ efhoient; and durable oltc- 
trio-lron switch which will opetste to o|hhi 
the electric drcait of the Hne whenever the 
Operator has to leave the iron A further 
resides In tho provlaioti of roenns 
whereby under certain conditionst if the 
aidtoh cannot be worked, a fusible element 
wiu Uow to cause the operutiou of the* 
switch (See Fig 15.) 


_ Hardware and Tools _ 

SCISSORS 8nARPBNEU.-~FMii.Y 
JoHEU. 8 R, 72nd Sc, New Vork N Y The 
general object of the invention is to provide 
u simple and durable sdHsnrs sbnrpcnert oust 
from gloss, which preminCs a neat and attrac¬ 
tive appearance, and Is of such a nUe that 
it may be carri^ in work boxee or the like. 
A further object is the provtMlon of n ehiirp 
rner adapted for use with all slKes of srisiioni, 
and that may be operated by pi.*opk huviiiK 
little mc^anlcal skill (See Fig 10 ) 

TrTRNlNO TOOL—W F Ronky 2210 
I^woll Blvd, Denver, Oolo The object of 
the Imentlon Is to pro\ide a turning tool 
which is adjustable ho au to be readily 
ndaptotl for use with work on bearingH of 
various ndses and which 1h ho constructed and 
organisoit os to ucourately turn op true thr 
bearing to its circular cross section Irreapoc 
ti\o of the adjustment of the turning tool 
The tool may be readily applied to or re- 
ino\ed from tho work. 

FAUCOT —0 rrLFoKn, Sfktt Ztphyr 
Ave, CorllM Pa The object of the invention 
is to pro\ldo a faucet which is adapted tu 
ellminnte any pownblo waste of water or 
other liquid due to the leak or tight cloning 
A further object is to pro\ide n faucet hav 
ing a spring pressed ^ahe adapted t<t be 
normally closed and to nsaociato with the 
vfllve a suitable lever for lifting the same, 
and meuua whereby the valve may be locked 
in raisei] position 

LIFTING JACK—W J Mbxchkir 800 
Equity Rldg, Fargo, N D This invention 
has for its object to provide a jack whbh is 
portable and partitularly adapted for raising 
\ehioleB or the hk« In a quick nnd positive 
manner It Is nlw nn imiwrtant object that 
the lifting distance of the jack be oonsidtr 
nbly greater than thqt possible with tho 
nsnsl portable jack now commonly cm 
ploywL 

~ Heatln^nd tigtiti n g ~ 

HKMING SYiSTEU—W A Goif^kb, 
240 Hall Ave, Murshfidd, Oregon Thin in 
veadon rcUt4« to a hooter OModatod with 
an open fireplace nnd incltnlcs n hot air 
heater, trash burner distinct{\o smokestork 
elements, stack cleaning menus moans to 
raise and lower the door to or from the 
fireplace, a wnter-cimilating hendng circuit, 
a water heating door, a range boikr, and 
means establishing communication between 
the heater door and boiler (See Fig 17 ) 

P()RTABLE STOVEO Sheij>on, 
o/o I^ima Irrigation Dbitrlct, Donna Texas 
The general object of the invention is to 
provide nn oil atove ndapteil for outdoor use 
for snpplyliig heat In orchards to prevent 
fruit from being damaged by frost, or for 
similar purposes The device is durable In 
constrnctiun, economical in operation nml 
Inexpe&frivQ to mauufactvire 

BERNFR—F M DAtLllw, 3746 W Pino 
Blvd, Sl Louis Mo The Invention more 
partlonlarly relates to that type of bnrntr 



FIs IS H B«nvl« ■ electric Iron switch d 
signed to open the ctrevU whenever the Iron U 
kft ansttended 


which uliliiieH a fluid an a fuel An object is 
to ppotide a device which has means for pro 
viding a Htendy ftod of fuel tf> the oombus 
tinn chamber and wliith ih ndaptid to 
change ft liquid fuel into ft t'omhuHtible gftH 
befort tin latter ih buriictl A furthir ohjett 
IS to provide a (kvlco in whuli tin fuel U 
first vaitonsed nnd then mixe I with tin de- 
niretf quantity of lur before bting coitveyeil 
to the cuinbustinn chnmbi r 

GASUI\aER—A T Boot h PO Box 
425 ( itv Hall Station New Vork N Y An 
abjei.t of this iiivtiitioit in to provide a simpte 
one piece fixture iiit lading a burner < Uam^ r 
and ft mixing cliamber with « cminectini, 
conduit Ruitablv dimenMloned to pruviih for 
a generous supply and flow of gas A fur 
then ohjM 1 in to pro\ id« a mixing ehmnb* r 
HO conHfructtd that tin n will bt no lenkni.i 
of gas even nt low pn ssiin and a bundni, 
chandler in whicli iln lieat will bi effts lively 
radiated 


_P erbaining to Vehicles __ 

TUAtTOU THAI I I a- W ( Vaiioiw 
M uimfii Id La Tin primary objn I of tlu 
inveiitKin in to provnh an arrant nient 
wbereby In a train of aii> desirtd nuinhi r of 
trnilera uHetl in connection with an antomo 
bile truck or any fvpv of bd vtliltb raeh 
of tilt severnl traih rs will truck in tin i xa< t 
path of the preccillng trailers hj virtue of 
the Hpeciiil coniuetuuiH between tin wlinl 
turning It vers and the wheel shifting to 
rods an well uh tht particular ctmiu* lions 
hitwtni the body tsprint,s and the axles (Se, 
Fig 18) 

i\hn\\ OUT BO<yr fob pnt EMATir 
TiniS^^^L r> SimiiNo 51} 4t!i \vf 
Last Kulispell Mont Among llic ohncls is 
to provide a blowout boot wlmh Ik 
nduptei] to b« quiekiv and i nnilv applieil to 
the inner tube of u pneumatjc tirr wlioh is 
uduptwl to remain in position uft« r tU< (ue 
is intiftteil and may lx removisl from the 
inner tube without dangfr eitlnr lo the tube 
or tho ensliig TUe eiuiHtnirtioii of th< boot 
IS of such n nature that it maj be ustd n 
poateillv (See 1 ig 10 ) 

FNUINEEONTK()I.LCl> OLUT( H 
UhLh \SlNt. MEANS—R. I Bfuia 
null IVxas ria invintion reiatfh to the; 
gtur control of automobiles nnd motor cars 
the obiect being the pro\iHion of nicniis bv 
whicli to disiKiise with the mnnual depres 
ftlon t>t cliitcb pedals so as to avolii tin 
nervouH strain attendant upon gear shiftiiu 
or stopping the enr In eurrying out tin ' 
luviuticm the Huctiou of the (tigiiift is used, 
I for the puriKtse of iioldiug tin cluteli in re 
based iKisition when the engliu is m mov* 



Fig li Ciut xUm HcUiots sharpener la 
vented hr (<mlly Johm 


nnnt us long onlv as the ms'clfrator iiodtU 
is lu retrucU*tl imsition (Set Fig 20) 
VAIjVh —W F JiTiRV!-^ Hiirkc-iiMiiek 

V T Tilt invention has for its object to 
provdde a valve m whith iniuns is providtd 
for holding the vulvt stem against turning 
HO thiit the vnhe will always seat in the 
sftme place to pruvlth means for udjuating 
the valve and to providi n novel form of 
locking means for retaining the valve in 
slightly closed position 
rnOEK RLOIK G H Lanf S62 
Perry St Pniitinc Mich \n object of the 
nivtiitioii IS to provide a dcvic*e of the char 
aoter incntioned whnh n< construe led of one 
plecH* of stock thus cUnunating the ucan.wutv 
of Hepariito tli pnx>eH such iin must be used 
where two siparati blocks an employed A 
further object is lo provicjn a dcviei width 
cannot tip up wlun tin load is placxxi 
the re cm 

MEFFLER- V T TUrdif 1847 Hu ‘ 
ron St ( Idea go 111 5 In invention relates 

I to exhaust muffler for motor cars An object 
I in to prondo a muffler jn which there are 
means for rotlut ink the hack prcHsure uisui 
prodmtii of combustion or exhaust gnses A 
further objc ct Is to prov bb a dc \ Its hav mg 
ineiins ftir reducing muses ooraslom cl bv tho 
rush of exhaust gnsts then thrnugli 

NOVPNr I MSTIC T1RF--C^ A Fisk, 

flTitl So Boulevard Bronx N \ The inven 
non has particular n ft reuen to a hlb r for a 
fire shoe or casing its object is to provide n 
form c»f enuincs ficm lx tween the outer band of 
tho filler ebnnnt and tlie rim of the wheel 
which iiion elhiienth fumtious to allow for 
the loeal compre •oumis of the tin when on 
foiinteniig an obstacle or supi>orting tb(» 
weight of the vehicle 

8 1 C N A L FOR \ F HirEV SWT 
( ciMltM c/o W I M( Koue (iliiclstoiic Uotel 
ti2nct St unci K iiwood ( Ilienko HI Vmoiik 
the objects cd till Invention jt* to provide a 
slgiinl for HUtomoblliM which is verv simple 
in eonstruetlou niicl which Ihik meuns for 
telling tho driver of nil nppronchiiik vchub 
thee direction in which Up vehiele to vvhieb 
the device i« iftiiclinl is going The deuce 
moy be nadllv scToresl ter the fender of n 
car It consists of a minunnm number of 
parts uiul will not easily get enit of onler 
FNn f, VTE T L ItLiY Laron 111 
The iiivcntpm relates to end gates nud foste u 
lug means tliercdor asHonated with a wnpon 
bod> or luito truck The invenliou uiiIshIich 
'ft c onihinaliou flat utul swinging i\f Nilt, 
, tliiiH obvinliiig the iieccssitv of emploviug 
^ wagon rcwls or chain esnuiecting the opiKiscsl 
^ Hide 8 of the wagon Ihix whicli cannot b* 


drawn out In clow quartera, while the efe 
bolta OH provided by the pnten t nmy be 
opened in a minimum of space 

SEAT—U M MonrooMESiT 1211 W 
Kc itrsley P'liiit Mich Tho object of the in 
veiUiuii is to provide a tieut for vehicles in 
which all Hlinckii may be iibeorbcd nud tbun 
at ftil times iiwtirc the evmifort of the occu¬ 
pant. The buvk of the seat m spring sup 
fHirted and adapted for free vertical movo- 
inc lit The soar la ulao supportoU hy springs 
to further absorb the uhocks to which It may 
be subjected Roller me nus are also curried 
to liolil the structure against forward tUtiUg 
movement 

WULLL FOR AlTOMOniLES —a 
K \i LAN Monroe La This Invcutur has 
Is c n grunted two patents of a similar nature 
I’In ir obJcHJta arc. to provide h wheel of tho 
t}i>e niLlucling n demountable rim which Is 
suHccptihle of rcudv uini cceuiuniical manu 
fiiclun the piirtB being in the main formed 
bj Htftuiping prewiing or similar mechutiical 
prcM^HflcH \iiotlic r object is to provide a 
wheel wherein the dc moui table rim is easily 
assembled and disasKc mblcnl while being sc 
eunly though n leusubly lucked the. orguni 
zatiou being auch that a siuKic mniupulation 
Hcrvis both to release the. locking meaus and 
to rc l( osti the rim from its eugagoraent with 
the wheel 

OlTHinr BRAKE—F J Andfl. 3720 
E 52iid 8t., ( levcland, Ohio \n object of the 
laveiitiun is to provide u brake ojicrnting 
mecJiiuiiHin which may he n udilv attached to 
n car of a certain fyjie without olttrlng the 
(NiPHtniction 111 tiu slightejit A further ob 
jee t iH to provide II (.unsrruction of outside 
brake winch insure h u quick response to the 
iiLlioii of the brake jicclul and which brings 
the < rir to n steep smoothly nad without vibra 
tioii or rattle 

SINKING WIIFtL—F Bai^ubo Stop 7, 
Bedford Oldet \moug the objcH-ts eef this 
invention is tet provulc a spring wlut,! Jiav 
ing u seriPH of bow springs HtteriKiscd be 
twccft tin inner and cjutcr members of the 
wheel, Hiiid springs liitvmg hxiMl relation to 
one member and At tin ir pdcIh having imiv 
abb or rolling Liigugi me ut wuli thi other 
member w In rchv tht springs can take vary 
lUg positioiiM in ucconluiiLMi with the strainH 
or stresses pul Uie reou 
TIKF (niMN HOOK—A FAJj^nuviT, 
J4F Warucr Ave Jersej Filv N J The 
iiiMutimi relates to ami skid tiri ohuliis and 
has partKuinr re fertuot to n hook wldch 
e'ouuecU the cross c hniiis to tin side chains 
An obiett la to proviHo au attuebment for 
the uNtial form of lnK(k of this chara<*ter, 
w hirh (Hinv erta tin hoctk into a snaphook 
am] which is readily iipplicablf to or re 
inewable from the cmd link of the cross 
chain 

SNOW RFMOVlNf} \PPAHATrS — 
P DunwaU), Rio N \ It is the object of 
llilN invention to provide nn apparatiw which 
may be used with nn oniiiiarv motor truck 
nncl to lerovide me hum for attaching the ap 
pc ratlin to the tniek A further object is to 
provide a allow re mov ing nppnrutiis wherein 
nn Intense Inut in applied to the snow while 
it IN in ft flaky mndition so that it is picked 
up and nnlleel at the same time 

TIRE—D S KENxFtn qfe? F 1d7th St 
Bronx N Y The general obieet of tin In 
veil lion IS to pniduce ii solid tire having 
lucrinscd resduncy wlule preserving 
Htrengtli and durability and to e nrrv out 
the invention lu n nmiiin r t»i pnividt a non 
akld meinle r ‘Ui the iruvd the lr< ml having 
umle rent recesses niteruuti 1v at the opimslto 
Hides w, that tin tire radially inward e>f the 
trend presents a Kiiiuoua form 
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The Timken Roller Bearing Company~Like 
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The Automotive Industry25 Years Old 



The Pioneers 

The human animal quickly takes 
thingi foregranted The nurseryman soon 
loses h» abOity to smell the rose, and, 
happily, the truck gardener soon docs 
not smell the cabbage 
And we, *'btiddying*' with it, speak of 
the Automotive Industry hundreds of 
times a day—superficially, thought- 
lowly, with the coldness of habit 
There’s more to it than just Business 
Brilliant, ingenious men don’t link them¬ 
selves for lift to penny-chasing business. 

Busmess, yesf But Romance, and 
Faith, and Fiery Spirit of Adventure 
Business, yesi But the business of 
’’going scanewhere*'—“moving”—“on 
the jump” — “majestic transportation” 
—“miraculous motion” 

We hereby appoint those old fogies— 
“nuts” they called them then—who with 
vision and (it*s the only word) guts 
looked ahead into, say 1923, and worked, 
we appomt those sweating pioneers, 
Haynes, Apperson. Olds, Duryea. Tim¬ 
ken, Wmton, ct al, as the real “See 
America First” Campaigners 
And rathef far-sighted in their seemg, 
too! 

Bdhodet htm Tb* Dally t A S 
White ftiMuir Svltm*. W V» June. I92i by 
TfitTlSilmXoUeratwliicCampenT Canton. Ohio 


© IS2J fiy The TK B Co Canton 0 
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Giving the Telephone Life 



Wherever your thought goes your voice may go« 

You can talk across the continent as if face to face 
Your telephone w the latch to open for you any 
door in the land 

There is the web of wires The many switch¬ 
boards The maze of apparatus The millions of 
telephones All arc parts of a country-widc 
mechanism for far-speaking The equipment has 
cost over 2 billion dollars, but more than equipment 
is needed 

TTierc must be the guardians of the wires to 
keep them vital wnth speech-carrying electrical 
currents There must be those who watch the 
myriads of tiny switchboard lights and answer 
your commands There must be technicians of 
every sort to construct, repair and operate 

A quarter of a million men and women are 
united to give nation-wide telephone service With 
their brains and hands they make the Bell System 
live 

"BELL SYSTEM" 

American Telephone and Telegraph Company 
I And Associated Companies 

On« Policy, On« Sysfem, Unttfmrcal Smrttico 
tuul all diroctmd touford Battmr Soroico 
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A Most Efficient Tooi for 
Home Workshop 

The MONARf H Jr Lsthe is the ideal tnschlrts 
tool for the home workshop repair shop sod iers^e 
Turns out with lOOOth Inch accuracy •tttll wood 
and meisl D«ns t-xfi*rimtnitri fwp«N/srs isscAiin 
tes are eatbuaiaatic over it Completely egulpped 
devices »eraL<iulck ebacUa < Mr Priced 



A is* hmilt mtth ktdhmetkt ub U $ f*tt Mtdm ii$ 
U ittek tmirtg iiar t»m at shtkth ktgktr prtc* 

THE MONARCH MACHINE TOOL CO. 

430 0,k au*t». SIONEY, OUo 


Better Work and More of It 

Thm. arr the mvlb obtained to an amaiini deyree by beodredi el hmo of 

Boice Junior Bench Saw 

A wonderfeUy pactical^ coMpaci aU metal machtnr dwteaed far acnoalt 
and ipaa^ aawine, rinp^ •romine etc Cut. I i Uoek Dadomta 

daep ahd '» wide. Dinen by H or ' i b p motor Special wwi otM 
lypa-ftHtal. bakeblo bram, ^ Portable. AtUebes to lamp Mckat 
tyrttf fmr dmtcripUv* lltarmtarm mtt the Jmmtmr Bemek 
S<tw rJi^frr Sertek Btimg \mm Bench i mtke 
Btnek Mmtara and Larger Bench Saw 

W.B.&J.E BOICE 



Dr* 

8 A. 1 


1730 Norwood Ava. Toledo, Ohio 


The Scientific American Digest 

A review of the technical and trade press, consistmg of ahstracU 
from leading articles announcing the newest aev&op- 
merits in industry and engineering 

Exact references to the sources jrotn which these abstracts and guctationa are made foUow 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 
by the ongtntd artirde in order that those who wish for further duta may jsfer to tho 
originals Other digests orf^tnonir appear in Elccincal fiotes, hervice of the ChemUt, and 
other departments jihich tire omitted from tfus issue 


Automotive 

Th« B«rlin Automobile Show was lim* 
itofl to Otirntun manufucturerH of whom 
elKbt/ oxliJbitfHl cars Moro cars were iibown 
I than at nny prtviotia show and a great; many 
new designs were on view In Germany the 
I iiM of front wheel brakca is gaining steadily 
and at preaent about one-sixth of all cars are 
[ either regularly equipped with them or < iiti 
, be furtUshod with them at the buyers optlou 
TVo good oxutnples of front wheel brakes 
are the Audi and Oux. Both tvi>eii are com 
pletoly IncloufHh have Inclined atoering pivots, 
fnrilituting the steering and urn operated by 
cable and rcnls A special brake equailcer is 
provldetl so that the left front and right 
rear \ihoul are always applied eqnally, as 
well as the right front and left rear The 
standard braking system still consists of a 
pedtU otierntod transmission broke and a 
lever oiiernUnl reur wheel brake One-fourth 
of uU curs have both brakes acting on the 
roar whetds Wire cnbJe Is used on about 
one sixth of tho models. —Auiometive Jn<L, 
49 16, pp 773 78 

Civil Engineering 

A Hydro Electric Power Plant of 12,000 
horBepo\\er, «i>tratlng under a head of prac¬ 
tically one mile (3 650 meters), and having 
I a single penstui.k of less than two feel diam¬ 
eter, was recently constructwl and surceiw 
fully put in opi ration in Switserlaud Tho 
water utiliJMN] in this development is drawn 
from tlie litth lake of Bully whith In located 
In the westerly part of th( Svk Iss Alps tit au 
altitude of about 7 000 feet above sea level 
The lako is tapped by tv tunnel aud pipe 
lino about 100 feet below normal wider 
level The penstock extends from the Intake 
ot tho lake Ixittom for a distance of approxl 
mnttly three miles down to ih» vnllej of the 
Hbune Uiver 'J'ht useful storage al^ve the 
intake tuniitl is J 000 acrefmt Dun to the 
high head thU rtproKentB a storcvl energy of 
10000(MM) kilowatt hours. The penstock has 
n total length of about 15,200 feet oud it is 
maile up of a senes of stcol pipes of diflferent 
(UnmeterN and tluckne-ssua according to thu 
hand of wiitir The povvtr plant is equippeil 
with four units of SOOO hors«|)ower each 
urrungisi htigthwlse with ample clearaucc to 
provide n uiuximiiin degre* of safety in case 
that, for Instance, n bucket should fly off 
TTie watirwhfils are of the Belton type, and 
thclr construction and the dosign of Rosales 
and valves was unusually difficult, owing to 
the I«n.e head under which they operate 
Each fOOO horsepower unit is driven by a 
Ntreum of wnter of seven sec. fot t issuing 
from a nozalo of 1% liicheH lu diameter at 
tho enormous velocity of about 549 ftot per 
werond —EnpUaK News flerord 91 10, pp 
395-Oa 

The Rcaiatance of Concrete to Wear 

has b<,tn atndl<‘d at the fttruotural Reaeorch 
Daborutory of the Lewis Institute, Chicago 
It was found that the grading of tho aggre¬ 
gate indieattwi that up to a certain limit the 
coarser tht aggregate the lower the wear 
Theso tests aro difficult to summarixe, but 
we may givt two instances of 3 4 mixtures 
of cement and aggregate With aand and 
erushevl granite the least wear was shown 
vYith 29 per eent aggregate vip to % inch 
sixe, 20 per cent between % Inch and \ 
loch and 60 per rtnt % inch to inch 
uixe* With erushiKi limestone the best pro 
portions would appear to demand the rather 
larger use of th( coarse at tlio < xpeniw of the 
intermediate grade The grading may, how 
ever, vary over a wide rwhge without affect 
ing tho results upprcclubly, while the wear of 
concrete doea not dejwnd to much upon the 
character of thv coarser aggregate as is com 
monly supposed The proper grading has 
much more Influence according to thcJie tests 
than the class of aggregate. The best rosnlCN 
from the point of view of wear wets ob¬ 
tained with granite, although sometlmos eon 


■idcred not an okogather Mtlsfnetory olau 
of mattrlul and not showing up in the 
strength test above the average Blast fur¬ 
nace slag and limestone with the most suit- 
table gradings gave results oa good as those 
for granite, but the fulling off with other 
proportions was greater than for franlte.— 
Angmcering, 3l0 JWIOO, p 182. 

The English Channel Tunnel Project 
Is kept olive by its promoters, although the 
British goverumont porslats In refusing to 
grunt the necessary authority, largely for 
imtJonai and strategic reasons. TTie material 
to bo eucnuntcrod for the entire distance is 
very favorable, being a deep bod of chalk 
marl, or chalk Inflllratefl With day That 
this material docs not swell ou exposure and 
is impervious is shown by the trial heading 
built in 1880-1883 and extending about a 
mile tinder the sea With the boring ma 
chine deolgned for this work, and used ex 
pcrimeutally, a heading twelve feet in di 
ameter can be driven ot the rate of 120 feet 
per day and two machines started at oppo 
site ends should meet in less than three 
years It is proposed ^ complete this pilot 
tunnel or bending and then its enlargement 
to ^uU section could be startud at various 
points, so that the time for the completion 
of the concrete-Unod tunnel in estimated at 
4% yours Iimteud of the usual mucking 
operations, the excavated material would be 
mixed with water to form a gront and then 
pumped to the surface With present prioea 
the cost is estimated at 1145,060,600 — Sng> 
Ush News Record, 91 Ifl, 045 

Alamina Cement was invented in 1908, 

bnt its aduprinii hiiN bitn comparatively re¬ 
cent ill FraiRC, wluro (t was invented It is 
very hlglt in uliimina resistant to seu woter 
and to BuJfate vvatora, and hn^lons with 
extreme rapidity so that In a day or two 
its conen te shows the game results as a 
normal Portland cement roucrcto after a 
mouth or more The new oluraiua cements 
are made by fusing n inixture of bauxite 
(aluminum ore) and limestone In a furnace, 
and grinding the provluct to powder The 
carofuJly wtlghwl opinions of a number of 
eminent engineers in Prance, Great Britain 
und the Tnitwi States give results ranging 
between 10 per cent nnd 20 per cent of tho 
ptirtlund output ns representing the amount 
of alumina c<»mpnt that we cun rcaaonably 
hope to moke and aril within the next ten 
years. Alumina cement will always be In 
moMt parts of the Unitcfl Htatea dearer than 
Portland ctniv^ut, and in many regions it wlU 
be very much dearer That moans that it 
will be to some degree a specialty product, 
used for such purposes or under such condl 
Hons tts will justify Its extra cost per barrel 
Along Ben ooasta ond in the alkali region of 
western Canada and our own western states, 
nUimitiR cements will bo used provided that 
tlay are not too dear because they are re¬ 
sistant to chemical attack Elsewhere, on 
repair or construction work whore timo is an 
object alumina cements will bi> used so far 
os their higher cost per barrel is conoter- 
balaiiced by saving on time labor and forms. 
EngliMk News-Record, 91 0, pp 347-49 

General 

Pollution of CooMtal Wntera by Petrol- 
enm CMU can eventually bo eUminated 
through tU® Cooperation of the parties wm 
corned, according to preliminary findings of 
a committee of representatives of the Bureau 
of Minos, the American Petroleum Institute, 
and tho American Steamship Owner*! Axw>- 
naHon RomofHal meojiures studied by the 
committee include oil water oepsratinc de- 
V ices on oU burning ships and tankers, ths 
providing of facilities in harbors for the «al- 
lection and proper disposal of oily waste! 
nnd the use of apparatns from land plant!. 
Tho oommittue found pollution by oil to bo 
prsient lu some degree at most of tba 8S 
(Conrifittod on pops 5^) 
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Rodiotron WD-12 
Rodiotron XJV-199 
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Stmd for froc booUetthatdMcribcs all Radlotron< 
fivinf (Mr characteristics and circuit diagrams^ 

RADIO CORPORATION OF AMERICA 
DepC. 121 (Addm* office n«»reaC you ) 
Pleue lend me your free Redlotrou Booklet. 


Street Addrcin 



I 

fi A ;; 

’^■:V . ,y_ % 


Radio Corporation of America 


S4lJ«R O0ic««| 

233 BrwMlw«Y New York 10 So. U Mi* Chiemto III. 433 CklUbmie St., 8 m FnmclMs C«U 

Radiola 


REO U.S. PAT OFF 



























54 


SCIENTIFIC AMERICAN 


jAMOASr. 



Sold but not 
delivered 

Y OU sell a bill of goods You ship them But 
the transaction is not completed until the shii>- 
ment is delivered 


The wise shipper always covers his shipment with 
H Transportation Insurance Policy 

Such a policy insures your goods agaiast the risks 
and penis of transportation, not only when in the 
hands of the railroad but upon trucks, docks, fer¬ 
ries and public platforms from the moment 

of loading at shipping point to actual delivery 

A claim under a North America Transportation 
Policy will put you in funds promptly . , always 

a great advantage m case of loss Ask a North 
America agent or write to Dept 1% 

Insurance Company of 
North America 

Third and Walnut Streeta 
Philadelphia 

**The Oldest American Fire and Marine Jniwrancc Company* 
Ftnmded 1792 



3cicntifie American 0ige«t 

(OontiiMtcd /r«m SB) 
plaoM vidtod on tbe Atlaatk and Qalf 
ooMts. Tbe operator* of a certain larte 
fleet of tanker* have developed what 1* 
llevod to be a promifdnji oU-wator aeparatiog 
device for use on oil-carso veoMl*. In the 
ahaence of neparatins apparatue aboard ahlp, 
the uee of bargee fur ooltecCiiiK oU<^atam 
ibated water and oily refnee, in oo&nection 
with adeqonte faellUlea for the proper treat 
ment and diapoeal of mch wa*t^ offer* the 
BKiat immediately available meana for roping 
with the ftitnation nftpr the ve«ael hae ac 
rived In port*—JVanWoal 106 14, p 

872. 

W«tcr«Une corrosion takea place over a 
narrow range at tho point where the metal 
emergee from the liquid Many thoorie* have 
boen advanced to accnimt for this effect* The 
true explaDation was suggested by a phenom 
onon frequently during tho corropiou of 
me^lc anodofl by ueo of the electric cur 
ren1!i where the dissolving of the moUl 
creatf9 a film of condenser eolutlon next to 
the matah which can be seen to flow down 
along the eurface of the anode and atreera 
off from it* lower and Water-line oorro«ion 
wu thought to bo due to a similar droula 
Uon which keeps all of the metal plate ex 
cepe that near tho liquid surface in contact 
with partly ex haunted Holution, and eauaea 
the metal at the surface of the liquid to be 
bathed by tho stream of fresh aoludon which 
i* drawn in to Uike the place of that which 
flows downward along the metal sarfsce To 
determine if such circulation actually takes 
place in cases of wuter-Une corrosion, a strip 
of copper was rdacetl In a narrow stereop 
tieon-euil containing normal sulfuric add, 
to which fifty grams per Liter of potusaiutn 
blchromatu faiiH been added, and tho corro 
Hlon process was w atcheil by transmitted 
light. In a few minutes tho expected cir 
dilation was clearly visible, and a constant 
stream of corrosion prdlurtx flowed down 
the specimen and off tho lower ottcL —Ckem 
and Afet JRng, 29 10 pp 70fl-0fi. 

The British Aircraft-Carrier Hemca, 

1* the first ftlrctuft-carrler in the world to bo 
designed and ballt for the purpose of carry 
ing naval seaplanes other ships of the type 
having been convertwl from varioua types of 
warship. Roughly, she is n,000 toon, with 
a speed of 20 knots and au amuuneut of 
se\eo six inch guns, hut the ideal which the 
naval constnictor now has in view is a ship 
of at least 20,000 tons displaootnsnt, with a 
powerful battery preferably of 7.6-lnch guns, 
in the matter of speed it is felt that the 
Hermes is too slow after the experience with 
the concerted aircraft-carrier Oampaata, 
which showed that such a ship sboold be at 
least two knots faster than the man-of war 
with wh€>m she is operating in order to give 
her time to come into the wind to launtdi 
her tnHcblnes without dropping right astern 
of her consorts and necossitaliiig tho detach 
meat of destroyers for her protection Sim 
ilariy, the gonond opinion now is that 20,000 
tons dlsplaceniciit ia the mlnimium with 
which a carrier can expect to be operated 
efficiently if she is to pick up exhausted ma 
chines under service contUtious.—Aaeal and 
JUilitarp Record 

Flyljig Tenders for Snbmarines.-»The 

Tniteil Stalea Nn\y has deddnl to fit all its 
ocean going submuHnos of the *8 ’ ‘T,’' and 
V** classes with si^ecial simill seaplanes. 
These air craft ciui be struck down and 
stoweil oil board a submarine or patrol vessel 
without dlfhculty Should ntiy narni Power 
In future warfare use under water craft 
ugnlnit morchuntint n, the nddml danger of a 
flying tender enn well be Imaginetl for there 
would be uo Inugcr any hope of aludlug tho 
enemy by dassic painting to disguise the 
couriHj and apeofl of rho ship, or by appuratus 
for oonceiiliug Hmoke exi^pt, perhaps, in 
narrow wiitora, where tho euemy would not 
dare to stay aufflciently long on the surUpe 
to get Uie seaplane away The machine 
wonhl not bo lUMd for bomb-dropping;, but 
would probably follow the tactics of the sea 
plane tender of the Gorman raider Wolf, 1 
which not only acted as aoout and greatly 
increased her range of vision, but also fleVr 
on ahead niid opened fire on her Intended 
viotlia with machine guna, which generally 
persaaded her to stop and await tb« arrlvid 
of the raider It would also mean a very 
considerable alteration in our war time Ideas 
of fUiti-submnrino patrols, ns Uttls oratt Uk« 
motor lanocbes would afford hidoU protection 
I against machine-gim fire uolsss they h»d $a 
I nueh steel amor that their gpead wonld bte 
serfopsly impeded—Ilfssof ^ «ad ifWferyi 

I Record. | 



PStrico 

eliminates this! 

XXTHBN furnacet are lined 
^ ^ with fire brldi, it ia not 
long before the flaiiM attacks 
the joints, causing the bricks 
to crack axtd a];iall Soon they 
crumble and fall out, and the 
entire lining goes had ttod al¬ 
lows heat to eacape—just like 
the liniiig in the photo above, 

PUbrlco Furnace Lining 
eliminates this, Plibrico is 
pounded into place while 

C lastic, and forms a jointlesa 
mng — a lining that lasts 
two to four nmes longer 
than fire brick, that resists 
heat to 3100 deg F , and that 
cuts down heat radiadoa 
It is ideal for ignition, front 
door and rear combustion 
arches and special ahapet 
because it can be applied to 
any shape Unekilled lebor 
installs it-'with mallet and 
trowel* 

PHbrko U dtUvtftd only in sfse/ 
coniainen of dik/friefiPe appear^ 
ance as aAoten boiow Ware¬ 
house stocks in over sixty 
cities in the United States and 
Canada see phone books. 



Book Free 

A*k Ibr Um n p«(«- 
RvfracCorte ood Fur- 
nAo* D«lcn It wfQ 
pfOat ttw way CO tow- 
«r ftnAn ooata atiid— 
gM«r profit*. 


Jobitlm VW Brk* Co, ll» St. 
CblcAgo. 
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til* imrn Mcduftlcat p«r««l pMt raiUI 
MgUt coDilrti of ft rot^ riiCK for the 
tnitU IftCft iFltloh puroolM ar« Uinmn by 
tb« mM #ho 4o the work of fordng at thv 
office of IftitilA 4iipotdi In the patt tbc 
rooba h«ir« heta fixed* la Che new device 
fbe bftfto «ro rttneh e d to a reek which tr ivolti 
on an ^Updoal track. The aortora work on 
A ptatfom atoRftride the rack* Mail is dellv 
eiw to them hf meaoa o| choteO from the 
recelvinft divlalopi of the ofSoe The mode of 
oiieration it elfsple baft ia marke I by 

a taft of oonapiotunii coloring lu the teete 
noer under war at Ohfciifto the taft for Ohio 
may be a brllliatit rod ond that for Ycrniotit 
may be creeu and white Pickiog op o pur 
cel fur Uhio, the eorter epota a rod toftyed 
ponch and throws the puckafo Into ita oiwn 
luoiiCfa A« Ohio it near by. and recelvcti a ' 
Gonaidarable volume of mail from the Chicago 
ofllce, there ora aereral bufta for tbli unv i 
atate, and it it renaia thnt one of these will [ 
be near the ourtor. involving no wnit On 
the other bond* Vermont reoLfvoa relatively 
little imiil from tbit office, and the green 
and whita tag may be at the other end of 
the plafcfofnL In thla ovent the eorter merely 
dopoeiU the parool on the ahulf between him 
and the rock, and waita for the Vermont 
bog to appear When the hoge are dividec' 
into 60 (Agnations, or ‘'separatlOue, aa 
they are technically known, tfao speed la as 
(Treat oa when there ure bnt ^ lu neing 
tlie atatlonary rack the ai>aod deorooeeti witli 
the increaee in the number of deadnuduns 
In handling largo pareela the rotary rack is 
especially effecUve. Teats altow that in eight 
houm the eorten filled 1500 aucka, ten pur 
cell to a lack, at the rate of seven purceU 
i>er uiUQ per minute Thie is pructicullj 
twice aa rapid as the handling of similar 
parcels by use of tb« stationary racks The 
grout saving comes through the elimination 
of lost steps on the part of the sorters, in 
waikiiig ftom end to end of the racks on 
which stadonsry sacks are mountodjr .The 
rotary rack* with modifications based op the 
Chicago axperienoes, will probably be in 
stalled In ^ important pustufflece,—ifan» 
faciurert* JKcayrdj 84 10, p 8T 

Rebniktlnr dgrftgUted Japanese areas 

wiU rtuiuire, according to the Nutiouul Lum 
bor Manufaetoren* Association, over a thou 
sand shiploAds of three tniUion foot sock to 
rebuild the devastated areas, and America is 
the only country that cuu quickly respond 
uod wbCba output is eqnal to such a demood 
The Japanese trade, according to the Asso- 
(iuUon, formerly called for squares, ranging 
In siso from 4x4 in (10 to ft lengths) 
to a4xi4 In. (24 to 40 ft lengths), all In 
merchautablo grado The oombliiod rosoureea 
of British (Columbia, \V ashlngton and Ore 
gou cannot furnish oter u bilUon feet of 
these sixes and grades in a year, says a 
prominent lumberman of the \S ust Coast, 
and if the demaiid is os gruaC as estimated, 
lower grades and Hises must bo used ltai>ortH 
to the U 8 I>epurtnitnc of (^mmerce place 
the destruction of buildings ut 310,(Xio in 
Toklo and 70000 in Yokohama At the timo 
uf the disaster large reserve stocks of ium 
her were stored m Kobe, Osaka, Tokio and 
other cities Tim real demand, according to 
the lumber manufacturtrs. will come when 
the permanent construction of tlie dovus 
tated areas commences. Advicoa received 
from the Consulate tleneral of Jupaii at New 
York, and made publlv by the LI 8 Depart 
meut of Ckimmercc, state that by an Imperial 
onliannoe building materials and necessities 
of life will be exempted from import duty 
until Match 31, 11124 .—Bnff Astos JtooorU, 
Ill 16 600. 

Method! of diapoaal of priry wastes in 

rurul districts were investigated by the 
United Btatos Public Dealtlv Hervioo with 
luteresUng results. It was found that focal 
baeteria, made vhdUe with uranln dye, pro- 
rreaaively followed in the gronnd water for 
dUtances of S, 6, 10, 16, 26, 35, 46, 6U, 66, 
[JO and 66 feet from the trench in which the 
pollution was placed, uruntn lias been reoov 
?red from tboM some wells and has spread 
to other wells at 70, 76, 80* 85, 90, 96, 100, 
UO aftd X16 feet from the pbUutlon trench 
rbs soil in qucstioii is a fine sand with an 
Bftactiye sine of 013 mttUmetera. The polln 
don baa traveled theee distances within a 
period of 187 days, or about 27 wetks, and 
ndy In Um direction of tbo flow of the 
rrovQd-wntsr, do convincing evidence iti 
promt that the pollation has traveled 
KgalllM the flow of the ground water or at 
right anglhl to it The poUntioo has trav 
m omg In a thin sheet at the surfaoe of 
^ none of Mtnmtion there is no evidence 
M that it has dimmd radially 

«b4 even when bmy pollution 


At the Gutmann Tannery, Chicado 

. T _ u, 4 ,.«( j>nniwwi<. * s- W 

rjT. 





Dodge Transmitting Units Are Giving Plus Service 



For 25 years the power required to 
produce high grade leather manuiac' 
tured hy Gutmann & Company, has 
been distributed economically and with' 
out inierrupuon by Dodge PowerTrans- 
mitting Units. 

Always when needed thu Dodge ui 
ecallation has responded to the demand 
for 24 hour service and played an im¬ 
portant part in maintaining peak pro¬ 
duction schedules. 


Throughout this plant there are Dodge 
appliances which have stood the test of 
Plus service, many under heavy over¬ 
loads, day in and day out, year alter 
year This is why the new Gutmann 
plant will be IW^v Dodge equipped. 

Dodge means power savings Plants 
which have standardized on Dodge rank 
on the plus side of the ledger Five hun¬ 
dred local dealers distribute Dodge prod¬ 
ucts on the immediate delivery basis. 


DODGE MANUFACTURING CORPORATION 


G^mrslOfftou, Mishaw«J(« hid. 


iVmrkt, Mi«luw«k« lad. and Oandm N Y 




EVERYTHING FOR THE MECHANICAL TRANSMISSION OP 


^ranchu Now York 
Atlanta 


Philadelphia 

MifUMu po Irt 


Pia«bufgh 
St Louia 


Baeton 

Houmoo 


Onciiintid 

Seottk 


Newark Chicago 
Son krostdauo 


Induttry’i Demand for 24 
Hour Sernce 

PoMibiUtiM of p«ak or ovorJoada must be 
eoiuldorod in aqnippint factorial of today 

An light or tin hour day may ba ih« rale 
insofar as man is conesrnod, but th« ma- 
chinary which tnultiplioa tha labors of man 
muot ba built to wlthotand tha woar and 
tear of two or throa eight hour shifts, day 
In, day out, through tha yoara. The pomf- 
bUity of peak or ovor-looda must be carefully 
conaiderad in placing ordort for mechlnary 
of production. 

Dodge Power Tranomltting Unite ere 
boAt to withstand maxlmom demands from 
any indoatry In which they ara called upon 




to function. Hundreds of Dodge instella- 
tlone have been doing 2^ hoar service six 
days a week without attention, and without 
retarding production in any manner In 
the paper industry alone Dodge sheaves 
r<^ drives, clutches bearings, hangers and 
pillow blocks are demonstrafing the limit 
of dependability 

InthaQutmannTanneries plctnredabova. 
Dodge unite have been specified for23 years. 
Moot of the Dodge equipment in these 
tanneries is subject to a constant overload. 
And yet there are clutches and pulleys in 
the Outmann Tanneries which have run for 
37 years without attention other than oiling 

The Wayna Knitting Mills ore over 90 
per cent Dodge equipped For 30 years 
Wayne has been increesing jte spedfica- 
tione of Dodge unite with each ex^nslon 
Of ramodelling Here Dodge units ars called 
upon for the heaviest of duty in rush 


seasons The Wayne Knitting Mills are 
equipped throughout to meet a peak or an 
overload. And Dodge means power sav¬ 
ings there os in other industries. 

The Dodge Manufacturing Corporsbon 
has proven a first aid to induairy in special 
order machinery os well as power trans¬ 
mitting unite. Skilled engineers extensive 
foundries and modern machine i.hops dia 
tributing their products and service through 
a net-work of branches and slocking dealer 
eatabiishments over the country puts Dodge 
in an envlabta position when it comes if> 
giant prostea, tables, sheaves fly-wheels 
and the other extraordinary demands of 
industry 

And from wood pulleys to hangers, from 
bearings to clutches Dodge machinery is 
built to deliver with absolute dependability 
under the heaviest demand industry can 
create 
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Bridge Builders 


Motoritto 

Carry a BsiHna Aulow 
line in vour car and 
•afeguard jrour tpare 
lire with Powenieel 
Aulowlock Both are 
made of Yellow Strand 
A»fc your accessory 
dealer 


Co workcra In the stupendous task of spanning water 
with steel, are the brawny men and still more brawny 
cables Together they fabricate the massive structure 
and anchor Its ends to either shore 

Yellow Strand Wire Rope has always been as great a 
bndge builder, as It has been a builder of canals and 
dams factories and office buildings 

Wherever there Is heavy work to do, there you will 
usually see the familiar strands of yellow that distinguish 
this powerful wire rope from all others 

Yellow Strand is the highest grade rope that this fifty 
year old company knows how to make They alto 
manufacture all the standard grades, for all purposes, 
each supreme in its class 

BRODERICK & BASCOM ROPE CO. 

S05 N Phrat Strswt, St. Louis, Mo 
Brmmdm Ntw Ywk ud SmMI* Foctsria: Si. Uih sat SMlth 

Attthorijfd 0ao/ara fn olf Indtutriai Locolrfisf 


HeOotr Stiand 

WIRE ROPE 




LATHES 

9 to 18-inch String 

LUt) rke SI 16 and up ao 
cording to alie Wh« 
wdy 1o \juy aend loF 
Lalh« Liittik g and pricss 

WF4J«b Buies Ct. 

1999 Ur sl iwapou,iu. 


RACINE JUNIOR 

_ A Portabla 5pa«d 

METAL CUTTING MACHOVE 



Of hlaliMt qualiijr—while 
n^mtaly p f t c « d the 
Raduc Junior aesUy out perfoitM sny mscfalne 
of sane sUe Eatremely (ssi sod pemisneotly aceu 
nta s (U runnloa nete to the fsiaoui Hoc of iUdtia 
H S Matel Cuitlaa Mscfalnes K time and neoey 
ssrloi oeMsaity to ovaiy shop Runi tram lainp I 
soektt For datsitad iolonastiofi writ# to 

RACINE TO<H. & MACHINE CO 
Dwl.a RmIu. WkM U S A. 


la r<HN)ipred at the top, wator from lower 
levels (in nearby deeper wells) la negative 
both for nraiilti uud for B ooli.-’-^np ^etoe- 
Raoord, 01 11 425. 

Industrial Progress 
Increasing the Dleael engine’s thermal 
elBciency.-—The moat auccosaful utllliea- 
tiou of waste )i«^nt is that effected in the 
8tiU engine, in which steam ruised from tlie 
jacket and exhauRt of nn intemel combustion 
i*ylinder la appllotl on the opiK>aite aide of 
the piston By such means the thermal 
efficiency has gained another 7 per cent, 
thus bringing the total up to 41 per cent 
This engine has passed its experimental 
stages, and is now being manafaetured as a 
four stroke, single-piston heavy-oil engine, in 
aiaes up to lOGO-brako horsepower for land 
purt)o«c8 and 35() horsefwwer per blinder 
for marine propnlaion —The Xaiional Enfft 
ncor, 27 9, p 420 

A gas apparataa designed to ntiUEe 
fnelH»il distillate In the manufacture of 
gna for coiimiLrcinl and domestic purposes 
has been perfected nt Buffalo ’rhe new proo- 
caa is said to bo mure ecoiiumlcul than the 
manufacture of coal gas, mIiIIo the plant ap 
paratuB ucreaaiiry in the making of gas from 
fuol'oil diatiniite la much lower in coat than 
ooal gas apparatus The gaa produced it ia 
(Uiirnul, liQM fiio timm the heating value of 
producer gns, contains no sulfur, and boms 
with a non-oxidiaing and non carbonlung 
flame The gas bus given satisfactory re 
milta in dlrtct appllcutiou tu heat treating of 
ferrous metals and in Japanning and enamel 
ling Tests have proveil the gas suitable for 
lighting and heating and for domestic pur 
pones, comparing well with coal gus In th(.r 
mal effldeucy Four galions of fuel>oll die 
tlllato are reqnire<] per thousand cubic feet 
of gas One attendant can operate a plant 
having 6(X),()00 cnhle feet capaeity per 24 
hours, hciito the operating cost ia low —Uaa 
/ad, 17 1), p 297 

The first Diesel electric pipe-line dredge 

to be placed in 6Gr>ico is Doing built in 
Portland Oregon This dredge has a fifteen 
Inch discharge and it la estimated that the 
saving in operating costs of tliis dretlge over 
a steam drcdgi of like capacity, will be as 
much ns |15 900 u vear Instead of the 
customary direct current drive, alternuting 
current is uswl so that if desirable, outside 
iHiwer cun be used The power plant con 
I slats of a 020 brake horsepower Diesel ongliie 
;Of six cylinders which is run on ordinary 
fourteeiwiegrre Bauin(^ fticl-oU The main 
giiH rtilor otH ratiH at 2300 volts -^Mnlorahtp 
8 8 DP 558 59 

The first welded gasholder was fabrl 

cuteil 111 Mi-lboiirnt. in 1022 ThiH tank is 
JOO feit in diiiiniter by 105 feet dotp and 1 m 
bnilt of 0/64 inch steel When finished it 
containwl Himu fifteen miles of welding and 
when tested viUh soap and water fhire were 
only six leiikM For smno time oxy acetylene 
welding was emplo>ed, but whs ulUniatdy 
diHCitrilefl os niiNuitnble largely owing to thi 
difficulty of ovirlKiul welding Attention was 
then diriH tod to thi usl of (.h^ctric welding 
and 250 cxiicnmcntH wtro mudo to teat vuri 
oils tjpis of joints and electriwlea Idtl 
tuntely that empIoye<l was the quasi arc 
proctss. hroin tin Uwts, thi tenaih strength 
of the Joints was Invariably found tu be 
equal to if not greater than the sheets 
themselves—fifus TVor/d, 70 2047, pp 325-27 

The Young Whitwell backnin gaa 
process is a new development m the art 
of mauufaelurlug illuuiioatiiig gus which was 
brought ahfmt largely through the deairu 

bllity of UHiiig chcu|icr fui la, iiud ut tho Htimo 
time utilixing equipment already in existencu 
Through slight changes in the construction 
of uuy ordinary water gas set, this process 
renders available as generator fuel clthor 
coke or bituinlnona coal Uemarkuble reaulta 
have been obtained when alack bitumlnoua 
coaj and heavy olla have been employed The 
operating economics provide for the ^batitu 
tion pound for pound, of alack bituminous 
coal for coke Its improvements over the 
old mnthmis and equipment and its marked 
operating savings depend upon utilhMidon of 
cheap fuel, Icaaenitig of beat Ion, redaction 
in maintenance and depreciation, decrease in 
gasoil used to give a required thermal value, 
f^mluatiou of tlie expensive and compUcaten 
hot valve and nmoU capital outlay In inatalla 
tion The proceas is applicable to any wotcr 
gas set, after certain changes —and 
Met SHff , 20 15, pp 884-60 

A new compoand fertIUier U 

manafaetured by a French company is baaed 
on the idea of noutraUsing tht residual add 

(Continued on page 58) 
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A Manufactaring 
Interest 

with targe plants in New 
England and the Middle 
West, and with a surplus 
of floor space and equip¬ 
ment, would give con¬ 
sideration to the manu¬ 
facture of mechanisms or 
devices of metal, prefer¬ 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
established if properly 
handled. 

Addmt all rephas ttc 

Maanfectorisf htoait 
Bos ISl, SeknliBe Amwieaa 
233 nsa4*sy, New Teifc Cky 








Opens the door 
to new ideas 



wH»p frx P< 


r«n ^ Grladbit tafor- 

_—PnekM trim eow to 

DOW whh a««ful and 

Mtpfttl praoueal bifoirmaUon 
«uiniim and maehante Seni 


If fva ^aitl writa for It. 


for 

free 


It was the pioneering spint of Amencan engineers and production men 
that made possible the progress from the “horseless carnage” of the early 
90's to the marvelous automobile of today 

Without this will to try new things, without this spint of adventure that 
animates American industry progress would be stopped and civilization 
revert to the stone age 

It is to this indomitable spint that Sterling wheels make their appeal 
Sterling Grinding Engineers, supported by this old and powerful organi¬ 
zation, have gone among industries and by tests shown the remarkable 
results to be obtained with Sterling wheels 

They want to conduct a test in your plant They want to do the same 
thing there that they have done in other plants Accept them as you 
have accepted all other progress For better grinding is their goal and 
better grinding is progressi 

The Cleveland Stone Company 

Ctevelancl, New York and Boston 

The Sterling Grinding Wheel Company 

Tiffin, Ohio and 30 N Clinton St., Chicago 



Aftrt thirty fivr yeurt oj (jualsty 
himtory '^IrrUny Grtmdtny Knffinrm-t 
OM adding new Uutre to mark 


STERLING DISTRIBUTORS 


BOtlTOlf Lombard 4 Co ERIE, 

CHICAGO The SterUag Orfndlna Wheel Co. hOU ANGELKB 

ClNCmKATL The W J Johnston Co LOUISVILLE 

OLKVaiAKD. W M Pattleota Supply Ca MILWAUKEE. 

John T Rowntm. Ine. MEW YORK 

OVrSOXttf. f * W J MoKm Meohlnery Co. mrSBURGH 


1 he United Hdwe A Supply Co 
John T Rowntrpe Inc 
The Belknap Hdwu. A Hfg Ca 
Shadbolt A Boyd Iron Co 
L. Beet Co Inc 
riUebarn^ Caere A Supply Co. 


PORTLAND 
SALT J AKE 
SAN fRANClSfO 
SEATTIE 
TIFFIN 
WATERTOWN 


J 'ihn T It fitri». liif 
Juhn T H<tnnlri-t* Inr 
CcTiLral Miiihni<*r\ Suptily Ca 
The H<lv Co 

Tilt Siurllng Grinding ^\h«vl Co 
W W Conde Hdwe Oa 
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On the road every day of the year! 


l^XCUBES don t ga In thr dftlry builncRi 
^ Heavy duty tank trurks miJ«t haul thou 
undt of Kt*tlunR ol milk Into Litte* from outlying 
rural pointa every day of the year no matter 
the condition of roadw 

Many of theae trueba carry their dally tanka 
of milk from dairy fnrma over a hundred nillea 
distant frotr the city 

It la a algnlficant fact that nearly all tank 
truckt of teadlr\g makes arc rituluped wltli 
Dayton Steel Wheels 

Bulb Jot tolkt and pneumc 
type front or not axk St 


By the service they ora rendering In the dairy 
business Dayton Steel Wheels again prove that 
they are equal to meet every day In the year 
the most trying tasks of load and road 
Perhaps your hsulage job Is even more exact 
Ing than that of the dairy business Whatever 
yuur purtloular requirements may be Dayton 
durability and economy ore worth invcstlyat 
Ing Let UM thaw you Just what Dayton Steel 
Wheels will do for you 

tint and for any ttandard 
fy them on yruf n»»t order 


THE DAYTON STEEL FOUNDRY CO^ DAYTON OHIO 


Dayton 

Steel Tt*MC K Wh eels 



A Quiet, Durable Timing Drive! 

F ormica timing gears have enabled automotive engineers 
of many leading producers to retain the advantages of the 
gear timing drive—by making that drive more silent and more 
durable than any other system* These engineers have found 
Formica to be the most uniform and durable of non-metalhc gear 
material The gears in use, have shown an average life in excess 
of 30,000 miles 

Jobbers and garages everywhere handle Formica gears for use m 
replacing worn and noisy metal gears These are distributed by 
the Perfection Gear Company, Chicago, lUinois. 

Formica U aloo uacd cxtcnnlvely In clrctrlcal Insulation radio panda and tubes Indus 
trial gears pump valves and for nolac insulation In nrvotor cars 

fVrfte for hot^Ut * Whdt Formica fs 

THE FORMICA INSULATION COMPANY 

4S45 Spring Otov* Avgnua, Cincinnati, Ohio 


I5RMICS 

Hade InnnAnfaydniisliediiaiwIBisim 
SHEETS TUBES HODS 


Sdentifle American Digest 

(CVmfinned from page 5fi) 
ity of ordinary •uper pbemphata with am 
moDls gas By utilising tb« luumonia gas in 
low conooutrutlon—auy, three tu flvo per 
cent—and curefuUy cotitrolllug the tempera 
turc of the reaction, not only can the prevl 
ously recognised danger of retrogradutlon of 
the pboephorlc ucid poMltl\oty tw a\erted, but 
the reeultunt coiupuund fertilizer is obtained 
in a perfectly dry tunl friable condition, aud 
H homogenolty raudi greater than that of 
simple mixturps In thin prucesH a saving of 
48 per cent of sulfuric add ir claimed — 
Chem Trade and Ckem JUng , 73 1897, 

P 300 

A new type of boiler furnace designed 
to operate with pulverized fuel has been de¬ 
veloped, in wlikh a combustion rate many 
times in excess of tlie rate recommended at 
present has been ranlntninwl This furnace is 
known as the < dnnon radiating furnace As 
much as 00 i>er coot of the total boat of 
oombustiuu will bo dellvcrtHl to tho boiler by 
radJutloii at a coinbustlon rate of ^1,000 
B t u per ciihi( foot of combustion space per 
hour Kach fumnee wiil fwl by a singte 
simple straight pipe buna r located in the 
wind box at tho front PuhenwMi coal will 
' be curripfi from tiu fcwl* r to tbe burner at a 
suitable velotit> by iiitiiaH of low pressure 
ulr This funiueo will opt rntp under forretl 
draft Tho flame atiirts m the lower chom 
ber Just u fi w iiieiuN bt^oial the burner tip 
and cxtemlfl to the nor tin not upward into 
thn rear of the top thunikr ami hiU k to the 
exhaust opening n'iaiK the fliiini pHssag^ is 
double file liojltrtnhe length under normal 
cotidiiioiiN while tin cross so<lion of tin gas 
atreain in the furuact is stiiall etuupiiroil to 
till total Inigtb Tills protluciH a M.rv eon 
tinuouM mixing of tin cotnbuNtible inalttr 
with lb* oxygi a and btcuuse tin walls anr 
rouuding tin gasstnain are at a high tern 
ptniUirt inaktH it poHsibl* to burn tin fuel 
rapidly and with a ininininin amount of ex 
cess air M Ian surroundial wirh water 
alisorptioii Hiirfans liie iktirior of (ho fur 
niicN? siirfoM will Is at bKM) doj,ries F — 
f omhustton, 1) 4 pp 307 11 

A record of d'lO iivets m n working day 
of (iglit hours has bn a tIu average per 
formaaci of the ball rn*tci in us« on tbi 
penstock work on n |m»w» r tunnel at Niagara 
Falls This is tlie snini iiwtir which the 
arlNt usid as Ins inspiruiion for tin eoverj 
th sign of tiu Noiiiahir isam of tbe SclK/v 
Tine Amhiuav On u ngalar run 4^ ruits 
ill *15 miiiutiN was thi schednli 1 h< saving 

111 lalKir effi^tpsl b\ tin rmP r is coin|)iilcd at 
lltl per eeiit Tin nvtingt woik of a crew 
of SI veil nan band riveting is 1^) rivets in 
an light hour dav \Mth band driven rivets 
a lunintagt niusl bi nllowid for ratting out 
Ifiosrlv driven rivets—u coaditina not found 
in tin laadinu drivm work Tin rivets used 
on tin lanstork job wer* 1'{i inches ui di 
umetcr —I he JUuln'-maktr f> p 258 

f xperiments on the dry cleaning of gas 
with dust which wore conducted at the 
Firtshtirgh fetoel ( ompanv plant during tbe 
past summer hIiovv tbu great posaihilities of 
this metlnsl of punfKHtion A* a result of 
these tests it is be lii v(*d that beyond tho 
dry cleaner llo tremendous pOHsibihurs hk a 
nmult of iU use In iht nature of conser 
vation of aenslblo bent of the furiiaci gas 
there is better wmbustion in stovis and boil 
ers with resultant decrenso In power •coats 
duo to elimination of labor In upkeep and 
repair of equipment on u result of complete 
rewivery of flue dust This at the average 
furnace where no special attempt is made 
or inelTcotivo incans nrf employed to recover 
the dust, may rvn\ as high as 60,000 tons 
pvr year The extremely low dust content of 
gas iteaued by this methml makes it posaible 
to clean that part if the gua to be used bv 
gas engiuoa, bv pauing It through an Indl 
rect cooler in which the gas is cooled and 
tho moisture condcnsoil bringing down witli 
it the remaiiiiijg dust, thus accoiripllshing 
coniplite cleaning and recovery of the last 
trace of dust without bringing the gas Into 
direit contart with water —Tho Iron Age, 

112 17 lin 14 

Metallurgy 

Red stains on sheet brmss are found to 

be paused bv reucCioiis of copper oxides In 
the scale formed during annealing and tho 
pickling medium, cupno oxide contrary to 
usual opinion Is aa harmful as cuprous oxide 
Oxides of copper may be present from vari 
ous canses auch as cnreloHs washing ofter 
the pickling oporation, resulting in tho pres 
enco of ncid and salts during the subsequent 
I annealing, the presonco of Iron in tho brass 


Betsem^s 

Increanng Popularity? 

Th«r* aia aevoa tonnd reasons for the 
■ttsdlly growing um of Bssstmer Oil 
E^ocs for Industrial power 
nrst oomes the use of fosl oil the ds- 
pendsble slwsjrs available focL Msxt 
comsa the ftvc dwided sayings (n 
First Coal Up-Koss CoM PihI Cost 
fmt***"**** SpM rool 8ud^ Spsco 
And the seventh resson It that the eon 
servalWt power ratings used snablt 
Bessemer purehsssrs to plan their power 
loads with absolute eonfldeitci in Bea 
temer psriorrnancs 

For a dependable aoonomloal power 
aoursa Install Baaasmer Oil Englnsa and 
build proflta with the resultant savings. 


THE BESSEMER GAS EHGINE CO 

14 York Street Cewse Cky Pa. 



BESSEMER 

OIL ENGINES 

.,, ■ 'it::.; .. 

I'i lit »oo HOI Mi'>'wi.u 



CADILUC BLOWER 

Blows dust and dirt out of motors gen 
eratora machinery switchboards line 
shaftlDg Rtook bins etc 

Lowers fire risks and creates more 
healthful working condltlpne Has hun 
dreda of uses 

Weighs only 6 pounds Attaches to 
any light socket 

Writm fmr dmteripiitfp Mdmr 
aivina pricat etc 

CLEMENTS MFC. CO. 

622 Fulton Siraot, Chicago 


LEARN WATCHWORK fMcOTg 

A flue trnde ceiiitnendinK a good salary and your 
servlees always In deniaud or you can 
start la buslossa for yourself At 

UAOLEY INSTITUTE 

The greatest sobool for 




WHITINO-ADAMS 

BRUSHES 

rorothoboallj 


to sdl Ikesogh tkohalr go Ibo roots and 
Wh aufots growth. Tlisy a^o o kssollfai 
ndlsatabss«.TIw plan of wo«Ht Isnada 
Ijw^ g ieetoua wHh WfcWi«*AdaaH HaJr 

Bmmd for msolratod Ulsratwo 

Bnilh kiZDatorturtira for Over lu Tun 
a«d tha Lorgost in tha world 
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or opon Itv surfac« and tb« use of Impure 
rolltDK oils, liowevefi the miUii csusn of the 
oxiiiution of the copper Is the use of the old 
fttshioned stineallitB furnaces^ In which the 
flames impinge directly upon tho brues — 
MetuL Jnd^ 21 10, p 894 

Effect of temporature on the tcnallc 
atrenirth of steel—An increase of tern 
prrature of Htoel results iti o derreHst- of ten 
slle strength But it is not so guntmtly 
known that there is first a lowering and 
then an iocroaee of strength during the early 
stages of heating Thu avernge tumiHrarnru 
at the jDaxitnum strength for oil tht sti ils is 
about MO degreea. and thu avi for tlx 
lowest, prior to reaching the inoximnm, is 
about 2130 degrees. So that it mav be stated 
roughly, that the tensile strength of onU 
nary steot u at its minimum at about the 
boiling temperature of water aud tliut it 
reHches its maximum at about 500 degreea 
Fuhrenhult, After this lost Uniperutiire has 
been reached there is A steady fall in st^'Oiigth 
ns the temperature rises, until when IBIXI 
degrees, nr a cherry red heat, is renebud tht^ 
strength has been pretty well lost All sled 
enttlug tools bold their ixlges bi'tltr vhen 
beuteil above the temperature of the utmos 
phui^ thnn when worked cold A razor 
shaves better if raised to a little abov^ the 
blood temperature A finishing tool will cut 
more amoothly when warmed —Railway and 
Loto Kno W 10 pp 30M-9 

The addition of 5 per cent of nickel to 

a fi ptr cent chromium stutl prartit ally pro 
duocB a steel which is nlmosl resistant to 
mtric licld, while as regards hydrochloric 
and the addition of uickd verv inattnully 
lnoreuH(*H the resistance As ngiirds Hulfiirn 
at hi the gradual increase in nickel eoiiteiii 
IS n HiMinsiblu for the protlucfiou of a sft el 
w hich is only very sligliily soluble Tw o 
other steels, consisting of a JO per nt 
chnimluiu steil without nickel and one with 
a 5 jier rent addition ui that eh mt ut hIxiw 
a marked incrcose in reslstanc* to sulfuric 
aeid owing to the oddiHoa of nick< 1 The 
hydrorlUoric acid results are uppun ntl> in 
the opiKwitQ dirt*cUoii Tlu gciural effe< t of 
the udiHtjon of iiickoi to a chromium shcl Is | 
to iucrease the resistance to nitric ucnl, to' 
materially Inerenao the rtsistnnee to suJfunc 
acid and to tend to incrcUKt the resisluiiei 
to hydrochloric acid The addition of siuh 
a roinparnlively small percuitugc of cliro 
inium ns 6 OB per rent has n profound iffivt 
in modifying the rcsiKinse of tin steel to 
nitric acid, and in materially nMlucing its 
Holnbility In hydroihloric acid — ljugmeermy, 
no 8on, pp 41516 

The spangled surface of galvanized 
metal has always been a goal sought for 
by mnnnfucturera of guhaiuaed iron poods 
\ arlous causes hu\c been blumcil for failure 
to secure tlds result, but rt-«parrhe» ntly 
made show that the base tin tal iron or Hleel 
Imi practically no influence on the result if 
lliu temperatures an Nntisfai torily main 
tallied Ihire riac did not yield tlu <lcsiroil 
large spangles, and lJu or aluminum likewise 
failed, but the addition of lend di<l so irame 
diately The separation of the Impure zlm 
forming the layer on the metal sheet into 
cHinjngate solutions—load rich and xiuc^-rich— 
at the dipping temperature, and the method 
of siibsoquent crvstullixation were the causes 
of the effects ubtniued This was proved by 
the analysis of different types of spangle 
occurring on the same sheet and by the ob 
served dlfferencea in the rate of attack of 
different spangles forming the coaung The 
separation is attributed to the difference in 
the surfaes tensions of the two solutions.— 
IfcfoJ fnd, 21 to, p 394 

The density and composition of metals 
and alloys under two rates of cooling, 
fast and slow, as produced by casting in 
chill and sand molds.—The densities of pun 
mctnls are not affected by the rate at whkh 
they Mdidlfy This is also true of those alloys 
which solh^y at a coustant teroiwrature In 
the cflse, however, of those alloys which 
solidify over a range of temperature, the 
ra^e at which they paw throjigh this range 
Herioniily affects the density, (he olowor the 
rate of SDlldlflcatiou the lower being the dens 
ity When alloys which possess a long soUdt 
f)dng range are prepared In cylindrical chill 
molds they are lou dense in the center than 
At the oQteide Rapid aulidificntion has a 
pronoimeed effect on the com position 
througboat the masa of thoae alloys which 
soUdify over a range of temperature When 
propai^ In chill thoM alloys arc found to be 
richer on the outside in the component of 
the iownr melting point and richer In tiio 
entar In the component of the btgher melt* 
Ing point Sand castings In thcM alloys are 
uitifotm throughout Alloys which aoHdity at 




What this trade-mark 
on a Ball Bearing 
means to you— 

A STROM trade-mark on a ball bearing means that 

—You are getting a bearing which is the first choice of 
leadihg engineers in all industries 

—You are getting a bearing which is correctly designed 
to carry the load and redute friction to a minimum 

—You are getting a bearing made of special ball bearing 
steel, heat treated by the most modern and approved 
methods (not merely case-hardened) 

—You are getting a bearing which is made by skilled 
workmen in a modern plant and rigidly inspected in 
every step of its manufacture 

—You have at your disposal—always—all the resources 
of this great institution devoted solely to manufacturing 
high-grade ball bearings 


Rack of every Strom ball bearing 
18 the accumulated knowledge and 
experience of a staff of engineering 
experts and a manufacturing organ¬ 
isation with the highest ideals of 
quality and service 



We offer 


—Expert engineering aiiiitance 

—A wide variety of typci of ball bcatingn 
for all purpotei 

—prompt delivery from itock on ktandard 
tizci 

—Our caulog No 8 giving dintentionR 
and load carrying capacitm of Strom 
ball beariDgs at well ei other ball 
beanng literature 


U S Ball Bearing Mfg Co 

4583 Palmer St , C hicago 111 
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^^And I am with the doers 

Time was when war called the ambitious and 
offered life's great rewards But the captains 
and the kings passed The enduring conquests 
of our times are being made in mdustry. 

Through the wide doors of General Electnc 
plants and offices an army of 100,000 men and 
women moves everyday Each of them, look¬ 
ing back over the road, can say 

“Things worth while are bemg done in my 
lifetime, and I am with the doers “ 

GENERAL ELECTRIC 


COLD PIPE BENDERS 


aUMkrtJ 4.r ib* WoH4 

Hand and Motor 
OpMralod 

U Btm of UMhbtM 
Wlwtltcn»l to b*tHl 

lOrto 



invunons rsmonri-MODBU madi 

In a Mlj mmIiIm dMp 

■ftaalMur* Mm, ImH, |)|«, oM iKt»r« 

•r |» 

Lei HI tmimufuctHrt anti ut as rtntr fot-tory 

SOI W 0 tst iT 

mouico 



SOUTH BEND LATHES 

Qutok Chiuitf* G«iir 

0 X :t ttii 00 

1) X* ^00 

SMOO' 
4AI W|! 
tWNUU 
HI w 
loinuu 
IS'VSOO 

Hmb UiM «r*rfe> 

4(1 (■ M ii m 
HmK RraA lua. 



WorU 



Protect Your Home Against 

SUDDEN 
DARKNESS 

ENT-^CCOn 6 mICAL. No more 
aiiDoyins lack of light, or power 
, . electric 

. 'iug cowtpltu Iron, wnahen, 

^ New fuM 

foapo into place 
by turning but 
Ion, without remoinng <u»r from 
socket When first elx aroused up 
si Ip t n refU I hoklinttBbt ext ra fuses. 

Approved by underwriters, 

Cuaraotaed 
aathdactory 





fWnttolSfiMpd-. 

JWa&MMMwr 


SPECIAL OFFER 


Fdr |100 we will send poatpnid 
-’ ' ta and S rohlla 


complete fusea i 


MOSS-SCHURY MPG. C<X»lno. 

Fmm DArWea-Dapt. A 

20110015 FRANKUN ST^ DETROIT. USA. 

Mira, of PrMddon eWetrioal Dwriaaa 
DimtrihmHmm wanfed far mptm lor fRo ry 


ichJ SO fuw 




a constant tmiperaturo are oniform In oom- 
poeitiim tbrougl^t, whether prepared in 
sand or chill moldis.—ifetol. /nd., SI 10^ 
R. M. 

Tho oormion of meUla is found by 

experlmenta to be mainly, probably entirely, 
eloctrochomlcal in obaraoter Tliere are two 
main typea. That aocompaulod by evolution 
of hydrogen gne is characterUtle of reactive 
metals placed in add aolutiona, but the veloc¬ 
ity varlea greatly with the degree of purity 
of the metal Where this type is Impo^bla, 
sloaer currodun can take place at a rate 
determined by the dlffnaion of oxygen to the 
metal, and comparatively iudependenUy of 
the purity When u mutul la immereeil in 
a ooluDon of potauium chloride one can 
olNier\e the proihictlon of idkii^ at tho 
cathodic portions, the production of the 
chloride of tho metal at die anotllc portiono, 
and the precipitation of hydroxide where 
these meet The electric current, when meua- 
iired, accounts for the greater part of the 
corrosion. OouBrally the cathodic areas are 
those to wiiich nir has free acceSM, while 
the anodic an-ns are those protected from 
aeration ond it Is sigulfiLaut that corrosion 
nsually proceeds most rniddly at tho com 
pamtively iminrnte<i places—bonce the in 
tonne corrosion obser\^ in the form of pits 
and over ureas roxored up by porous corro¬ 
sion products .—Meial fnd 21 10, p 306. 

Electricity gaining ground in metal¬ 
lurgy —^The first electrolytic iron plant In 
the United States n hn started less than a 
year ago in ronnectieiit aud the subject has 
attracted cousidcruble attention inasmuch as 
a very pure iron cun be produce<l in this way 
and the smaller the undesirable impurities In 
Iron the less U will rust There are three 
distinctive ways that electricity is now used 
in roetallurgy first, for heat treatment of 
ores ond oro products in electric fumacca 
second, for depositing the metals from suln 
tions obtained by leuching the soluble con 
stituents of an ore autl, third, for the refill 
ing or separuting of metals already caeen 
tially free from undesirable alementa. 3ome 
of these applications have not yet reached 
commercial importouce ho far as certain met 
ale are concvnuHl but there la little doubt 
that dovilopmcnt w ill be rapid —ITfip ond 
ifinin^r Jour Pron/i 110 14, p 575 

A new method of hardening high-speed 
•tcel has been developed by a Chicago 
manufacturi r which obviates many of the 
difficulties of tho former method, eupeclally 
that of gettiiiK tho correct method of heating 
the parts to bo hardened Tho tool is boated 
In a protected utmoaphore for a prodeter 
mined time and temperature, and is cooled 
and drawn at a predetermined time ami 
temperature which results in the full dovel 
opmeiit of the cutting structure tliroughout 
the entire pioco at the lowest possible tom 
pernturc It has been determined by enro- 
fnlly coiidiioLcd experiment that tho com 
plote carbide transformation U obtained in 
the Httiiidiird moilcrn liigb'SpMxl steel at be 
tWLoii 2200 ami 2210 degreea Fahrenheit 
when held accurately between those temper¬ 
atures in u protectwl atmoeplicro for a suffi 
I cieut time to complete the change The tools 
I are placeil in a container of a special alloy 
lsarroundo<l by charcoal, and covered The 
[box and contents, after pre-heating are 
raise<l to a temperature wUhJn tho critical 
range where tlie carbide transformation takes 
place and held there a suffldent length of 
tlioe to conitikto the diange The resultant 
tools are stronger and hove several times the 
cutting cflieienciy Tho method guarantees 
against overlicating of thn cutter, txml or 
part and the protectml atmosphere aasaroa 
the material being hard up to the very sur¬ 
face It also corrects materials whic^ are 
somewhat out of balance and consequently 
have a prolongml “lag ”— Forging-8iampif^ 
Heai Treahrtfft 0,0, p. 375. 

Chromixlng consiatg In packing the 
material to be treated into a powdered mix 
ture of 45 per cent alumina and 55 per cent 
chromium Ihe material Is usually packed 
into a tube of iron and then huatod at 1300 
to 1400 degrees Centigrade in hydrogen, lb 
vacuum or in some neutral atmoephore, for 
lengths of time depending upon the pepetra 
tlon and concent rut ion of chromium d^rod 
Tbe chromatizing furnaces consist of olun 
dmn tubes wound with inolybdeunm wire as 
a beating unit The non-corroalve chrome- 
irem alloy is a solid solution of chromium in 
iron, and Is made up of an area of elon 
gated grains, with tbrir longer axes perpen 
diouiar to the surface In order to get the 
,beat results an Iron or steel of low oarbon 
!«ontent must be used In casee where the 
I material obromatixed must stand high tensloQ 
; and fatigue stresses, the high temperature of 


jAMUABir, 1924 


Paint Your Cars 

theSPRACOWay 



SPRACO ExtrafiteEqnqmiMl 

Srvm 75% in labor coots, with 
corrotponding increase in output 
Produces high-grade paint Job on 
bodies, running gear, fenders, tops, 
etc Also saves tune ond msteruds 
when cleaning parts, motors, etc., 
by spraying with kerooene or '*gas* 
Complete outfit comes as shown, 
with electric motor-driven sir com- 
pretoor ExtralUe Equipment is fur¬ 
nished with lH«gsL pressure type 
material contalnM*. JurUor Equip¬ 
ment comes with pint or quart suc¬ 
tion type container 



Jiuior SPRACO Equipsient 

If you have compressed sir avail¬ 
able, you can purdiase these outfits 
witlKmt air compressors at a re¬ 
markably low price Extralite re¬ 
quires 3 H and Junior 1 H cu. ft oi 
free air at 40 to 50 lbs. pressure 
Whether you have cars to paint, or 
let out your work by contract, it wiH 
pay you to investigate NOW—this 
economy method of painting. 


Send TODAY 

for 

SPRACO 

(alUtlB P.70 


Spray Engmeering Co. 



S P R. C O 

11 >: j •. I < 
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]ow«^ the r«rtfltaiiec of tiie 
rnttoria), but by pvoper b««t boatment the 
pcoperdM max be nlrooet reftored 
Oarbonisrnf of ebtomatlBed Itoo lowers Its 
revUtettoe to oorroeioai and polUbed eamplee 
wbidi kave been oase-herdeiied will show 
«an>er<m« globalea of water if alloWod to 
etand In the open air for only a abort time -*• 
Brat# Worldf 10 0, pp 20102 

Mining 

Ttw «n«i4kn of tlio orlfin of petroleum 
l« very complex lu muny casee we hare 
reason to believe that the petroloum wna not 
formed in the strata in which we find it 'l^u 
bulfc of (he oil of a field may have been pro 
dooed nuder fairly uniform eomUtloiis but 
each minor oemrrence may also have poaiMtl 
throufb ita own hlatory of production and 
development under epedal local oonditlons 
As teirarrle parent mateiial or materials, we 
have only rapposttiona. The oila —uh distinct 
from petroleum-^we oommonly deal with are 
all of organio origin, vegetable or animat 
Petroleum may have the aune origin, and of 
late the view bae been gnlning ground that 
the oocnrrencea of i>etroIeum and coal are 
interrelated But the advocates of an nulmal 
un^n of petrolenm have by no means given 
in the possibility of an Inorganic origin 
also condiouet to find support, and the great 
variety of petroleums suggests various parent 
materials and modes of proitnctton At pres 
snt there Is no ogreemeut, not even on esaen 
rial points. — Jffnpisecriftp, 110 3010 pp 
460-07 

PoUutioa of public water oupplies by 
mine drainmga has become a senous mat* 
ter lu some parts of tbo country particularly 
in the bitofflluous distrlota of Pennsylvania 
Sulfur and iron appei^r lu the coal in the 
form of pyrites, which, coming in contact 
with air and water, causes cbemicnl changes 
which produce an add drainage Coul in situ 
bus no effect on the quality of the wait r in 
the Htrenms on which it outcrops it is the 
impurities, such as iron and sulfur, In the 
cod coming in contact with air and water 
after mining is started that pro<1uce chemi 
cal chiuigcs which result in the formation of 
add druluage. Before mining ia started, the 
coal in place and undiiturbiMl acta as a bar* 
rier to the percolating waters Abo>e and 
prevents the water and air from coming in 
contact with the impurities, and for this rea 
son a virgin field of coal has no detrimental 
effect upon the purity of the streams It is 
believed that the added expunso of treating 
mine water would not excecii ten cents per 
ton of coal mined. It U suggnsted that, to 
obviate tbo noocssity of treating the mine 
water from abyandoned mines, or at least to 
have the volume of anch drulnugo reduced to 
a mlDlnraou it should he unlawful to mine 
any coal within the area included between 
the outcrop aud the lino of 20'foot co\er — 
iSng dremr-ffccord. 01 16, 0S8-41. 

Tha oatatandlnff feat«re of the devel¬ 
opment of teeluiical practice on the Wit- 
waterarand during the past few years 
baa been the adoption or what may be 
termed the all sliming process. Thin process 
may be briefly described os single stage 
cru^lng in oonjunttion with Improved meth 
ods of tube milling On account of the rela 
tlvely small oapltat cost involved in the plant 
and the high percentage of extraction that is 
possible, it IS thought that the process of 
fers great possiblUries to the small man it 
being poaalble to provide a unit plant capable 
of handling from two to three thousand tons 
per month. It Is designed to recover either 
by blanketing, amalgamation or cyaniding at 
a very considerably lower cost than would 
be Incurred with the usual type of plont — 
B African Min and Ung Jour, 34 1067, 
P. 770 

ProsMtlBg with the Edtvda balance.^ 
The value of thU instrument consists in 
measuring the extremely small changes in 
gravity caused by lighter or heavier masies 
in the earth's crust The instrument is so 
sensitive that it enables one to measure 
differences In the force of gravitation with 
any Mcnrany exceeding riumy thousand 
times that of the moat analytical scales. In 
principal it is klentioal with the torsional 
balanoe first need by Oonlomb to investigate 
the laws of static electricity In Germany a 
ooneeni baa recently been making these In 
stnimenta, whose readings are made anto- 
matieaDy by photographs, and a few arc now 
in usa In the United States and Mexico It 
rfgulres tim handling of an export and is not 
rabble la UUy eountry, but la best adapted 
to oH, sab ^ ooal fihMa.’^fibg <md Jtfiamg 
/b«r./Vssarilfi H PP fiSlMO 
Tr>»ffBwrrihff, B»ri wHh cttii pr a n iid 
•Ir u ittliigMma MW tMthod tia«d by 


a Hichigan cement plant for conveying their 
material from the source of supply two miles 
distant from their cement plant The marl is 
dug by means of an orange peel backet 
dr^ge and deposited iu a separator for the 
removal of roots pebbles and foreign mutter 
which might dog the pumping syntem Thn 
air is rorapressod in a conipresser driven I>y 
a 75 horsepower motor Two circular steel 
tanks, fivo feet in diameter and five feet 
high located next the storage vat are con 
nected with the rt.ooivor and compressor 
through an outomatJo sultch which operate 
in such a manner that air Is drawn from one 
steel tank forming a vacuum and ouumng the 
agitated marl slurry to rush into rids tank, 
filling it while the other tank is placed under 
dlsehurge The twelve inch pipeline to tlie 
mill ia 10,000 feet long and lius two relay 
■tatinns, with receiving vat compr<.K8ir ami 
pumping station No diflicvilty is expcrlencwl 
in transporting the miyl tJio greuttst relay 
distance of 4 4<K) feet with a diffcrente of ele 
vatiun of HO feet usitig 75 to IM) pounds <if 
air pressure Marl slurry containing Sri ptr 
cent moisture run be puiniXNl (ff*i.rlvely — 
fernent tind 35 8 pp 34 30 

Platinum in the United States.— 

main source of tht world h HuppliiH of plati 
num in normally Ut/sslu, wblch onct. hiul nn 
output of dOriririO oun<es iier atiniitu, iUrin*!! 
from gruvil btdw \h u rerndt of the war the 
price of platinum is about thne tunes vvhuf 
it was formerly, aud tbe timptutlou has lieeii 
considerable iu tins country to Won plati 
num mining To this end nil Hurls of prop¬ 
erties have been pronouuccil to be capable 
of producing platinum from ortM of vnnotiH 
kinds, and even Hhiiles and sandn \n u mat 
ter of fact, Uils country la pmeticallv thstl 
tuto of platinum hh it in of luiktl and tin, 
and the casts in whirii tin 1 nited Sttites 
Bureau of MIium Jiuh hem able to clitck 
claims udvuiucil have revealed at tin iinmt 
pracricjtlly uiiv\orknbli trmrA of llie m< ltd 
Platinum u as tlm subject of a i.ood <lenl of 
proaptctiiig and itHsaving on tin part of the 
Bureau during Uio war, when it was thoui,ht 
that such work might reveal HOureea of Hn(> 
ply which would then have bun vcr\ vnhi 
able The work tl>en and smee enrrud nut I 
ttOrvcHl for the most part to oonvincf iht ofh 
rials that the plarimini rtsourtNH wfn how , 
ever, very small At Uh biNt tin 1 nited i 
States hiis pro<hieo<l lesis thin KXK) ounns a 
year, and that as iincillnry to thi worki/ik of, 
gold, silver and copper without whuh the 
platinum recover) would have b<ui uiuto 
nomical The Bureau h InvestigntiouH Uu\< 
let! to rile examination of a large number of 
suinpIcH ill most of which no plnnriiiiti 
whutfver was diseiiverc^l fhough rhli < Iniins 
hud belli Hindi and cerliio d Iu «mi enm 
plutinuni was found in tlu form of Noluhlo 
platinum siilts and sponge neitiur of wlmli 
exists in nature to qiioti tin duinaKUig 
judgment of tin Biircuu nnotlicr sairinh 
rovealml wire and foil therein — 
tng, 110 "IririO p 187 

Mining Engineering 
Holding machine work by vacuum — To 

provide for holding lariat qiinntitliM of nmiill 
pieces made of i Itliei fi rroun or non 5 rroos 
metals hiuI non metallic work hucIi hh nih 
bor, fabric, wood or glass, n Ihtroit (Mich ) 
company, after consnlcrublu ixperininiting 
has developpil n line of chuikN that ii(ili7« 
vacuum for holding W'ork. In latli of tin si 
VRCuiini ehucks there is n ehamber which is 
mudo air tight when the work I'l plucisl our 
it eitiier by the work com ring tin ml in 
surface or by other means A \iicuuin is iJn u 
oreatod by pumping all the air fnun ria 
ohamber, and bh this is doni the work gnnl 
ually bwnies secured to the cliock b> utinns 
pheric pressure As «tmo«ph< ric presKiin is 
approximately 44 7 jiouudu per Kfjntiro in h 
at sen level u piece, suy 4 inchts long h\ 
1 inch wide (proviiled full vacuum Iihh h*iu 
created and practhnlly the entire b<»ttom nl 
the piece is exposed to vanimin) will liiiv* a 
downward pressure of almost 00 pmindH 
tending to keep it from slipping on tla chin k 
as the cutter is oppliod When full vneniMu 
has been created, the limit of holding powir 
is obviously reached, and the pump rin ii 
simply oiwratcs to malntaiD this vacuum — 
Machinery 

A r«Mume of tht progrett mtdt in cen 
trifugnl ctsditg shows that the principal 
comroordftl appUcatlon of the process until 
recently has been ih the easting of large 
cyUDdors of ooutiderable length, in non dtic 
rile alloys, sneh as re<1 brass, aluminum 
ntloya, etc. Cylinders of twenty feet or more 
in length and 2000 pounds lu weight have 
been mode withont difficulty Daring the war 
(CofiNfi««d OH pope 04) 



Harnessed air is just as easy to use 
as electricity or steam Ventilation, 
forced draft, and vacuum cleanmg on 
shipboard are three distinct controlled- 
air applications. These and a multi¬ 
tude of other uses, are scrvmg industry 
in perfecting many manufacturing pro¬ 
cesses Right in your industry there 
is a use for this natural force—have 
you ever thought of putting it to work 
to increase the quantity and quality 
of your output ! 

You can call m Sturtevant Engineers 
and they will tell you how hamesbed 
air will meet your needs There is 
no industry too small to receive real 
results through properly designed air 
moving apparatus 

Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 


Hyde Park, Mom 
C amden, N J 


Plants located at 
Framingham, Mom 
B erkeley, Cal 


Sturtevant, Wise. 
Galt, Ont 



SaUt Engineering Ofices 
Atlanta Ca LoaAnHalM Cal 
Montranl P Q. 

Naw Vork (Jry 
PitUburgh Pa 
Portland Or# 
Cinrinnari Ohio Aoebaator N Y 
Claveland Ohio Sr Luul# Mo 
Dalian Texas Salt Lake City Utah 
Detroit Mich SanPrandteo Cal 
Hartford Conn Soattle Wash. 
Indtamiiolls Ind roronto Ontario 
Waahinftton D C. 


Foreign lUpregenituJvee 
Sturterant Eng Co Ltd London 
bturtavant <^e Parle 

American Trading Co Tnkto 

American 1 reding Cn Shanghai 

Catton N«ni Eng.andMBCh Manila 
Catton NelU A Ltd Honolulu 
H P Gregory & Co Ltd Sydney 

Blair R«^ ft Co Lid Wellington 

Weeeelboeft and Poor tairecas 

Weaseihoeft end Poor Bogota 

Ceneral Machinery (xt Tampico 
Pedro Martlnto Inc Lime 

(.ompenie Italo-Amcrlcena de 

Impurteclon Bueno# Aires 

A E Barker Johanneeburg 
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(.mnmdttfMH* fttAt* mrt 
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ttnMt*nr txprrtnttntal 
and entfriatmnttnt nsf ^n 
radta ctnumnmtniian 
M Hv Mk»r fvj# vfilt A# an 
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RADIO TUBES 


For Every Make of Recetvtng Set 


mild ( aoi Th® flUmiHiit ourrAnt 1® only on® 
fourth of tliw nuiaiant current of the preTioit® typ® 


BOUaHOCT the •ntlr® roqntir todmy i utiiihm 
^ liAtu BMln ruhoA Brn reco^UoifM tn® laeal tun® 
for UM In all ineKveof Radio Reeelrlnu H< Ih 
T he f®uiou®( itiinlnvIiBiiv (>-uoiA Am&Uller ehown 
abovfjia high vAcnum tub® deNtmedfer tier an an 
arnpllfler and deteetur cuntalnitiK a new Tiinuateii 
flliunimt Ui® cbaracterlaUi'a uf whkii are tong life 
low p<)wer eoiiauniptl )uw nperallng teint>erature 
and greater power ampllfli'ailon than any pruvioua 

anpuriertabe Thl* tube haa a atAnilard four prong .. .. ... .. 

baa® and tb® glaie bulb ha® th® aaine alm®TiilonBae aUnipa to our Ban rraiiclaco ofllce 


previoita type 

. W - , - -- .-i -- - pOUalhlo to uao 

i( ur<if tbane lubea in a net wHhont exhanatlng the 
Hlurage betlery any faater tlian wlien nalng only on® 
of the prevluuA typei of tul>ea 
The care and oiieratloii of otii U model of Him etr 
liig TiiM le fully explained In our new mm 
lUdlo rulie l>ala Book (opIeamaT _ 
iw obtained hy jM»n(l|]ig ten * hiiU In 


Mam®Off*Vc® 
ttJ ta««aMl Str®*« 
Snn Frattcbco 




1 M WmI Uk« StTMl 
Chicago 



30 Chwch Street 
New Yerk 








a post card- 

A «r i M Dapf* 4*R 

and we will tend you free this 52 page 
catoloeue of radio teU and parts It also 
contains explanation of radio terms, 
map and hit of broadcasting stations 
smd much radio information, including 
an explanation of successful hook ups ] 
suid circuits 

You will be amazed at the low pnees/j 
Ward’s quote “A complete tube setk 
having a range of 500 miles and more 
including tub«, head set, batteries, and 
amtenna equipment, as low as $23 50 ” 

This catalogue contains everything for the expert and amateur Complete 
•cts and every improved port for budding sets, all the most up to date dc 
nces—at the lowest possible prices 

Headquarters lor Radio 

Montgomery Ward & Co is headquarters for Radio, selhng everything direct 
by mad without the usual ‘ Radio-profits” Why pay higher prices? Ward 
quality is the best and the prices will often save you onc-third Everything 
sold under our Fifty Year Old Ooarantee,—Your Money Back if You Arc 
Not Satisfied Write today for your copy of this complete 52 page Radio Book 


WHtd tm mut iMose Mumt rmt, AMrms Dept. 4«ll 
CUeago Rrmm Cttp •t. PmU rwtlu4»Ore. Ft. W«r«fc 

MontgomeiyWaitl €?G>. 

■Tli®01d®st>fculOid®rHoui®MTbcfaiytiwMott h 'QSr> i dftm 


Radio Notes 

A Review and Commentary on die Progress M This Branch of 
Rapid Communication 


A Capacity Finder has been introduced 
by a muuufucturcr of radio condensers. This 
onnsiMtN of tvvo strips of inotsl ueroas which 
are bridgoii live fixed condensers of different 
capacities Ihc two strips are connected 
with the gnd circuit, and it then becomes 
posHihle to try %uriuus capacities until the 
best rcsiiUs are obtaineil The device is 
tlieii removed and a fixfMl condenser of the 
desiriKl (apacitv is put in its place 

Variable Resistance and Capacity for 
grid control iiri. provided in a single device 
which has recently appcannl on the market. 
The resistance may bt varied in a gradual 
and positive manner from on»* fifth to twelve 
meguhnjB lAhile the cr parity may be grad 
ually varied from 00(XK)2 to 005 mfd oc 
cunliiig to the mannfactnnT It In said by 
those who have emplojcd this grid control 
that signal strtngth Is inereiwMl 25 per cent 
^ the cits© of rnticul circuits such as the 
Keinarts 

New Radio Circuit for Poland.—Octo* 
ber 4th markcil the opening of direct radio 
eonimunienrioii between New York and War 
Buw tlie stutioi) of the Radio Corporation 
of Amerha working with tlie new Polish 
Govirniinnt Hlation JuHt eomplotcd in the 
latter city HMiia maketi tho seventli direct 
circuit to Knropp operated from New York 
C ity The iiniKtrtnnee uf this commiinication 
to the two conntritH eoneerned in liidicatoil 
by tho fact tliut during the cutemlar year 
Just past 71 per nnt of the total interim 
tiouiil telLgriiphic traffic of Poland was with 
tho Uiiitoil Htiites 

The Riverhead Receiving Station of the 
Raillo (.oriNiratioii of \meficu was plunne 
for a CHpa<itv of nine neehing stts so ' 
louru from u paper reomtly road before e 
Vmericiin InstituU of IJiKstncal Engineers 
Of these, six are now in dally operation 
Mutual remtions an minimlseii by careful 
wreeidng of tin viiriouH component elements 
and by the iiHtafic winding of coupling coils 
In addition n two stage filter is introduced 
ill each circuit betwein the detector and the 
audiofrequency nmplifiir These precautions 
have uiudi It jMissibh to ojicrute tho several 
Sits with tin same ninineiit and high tension 
butterii h witliout trouble from back coupling 

The Trans Atlantic Broadcast Tests 

formed itn inUn sting feature of National 
Radio \^ eck which was nbserveil from No 
vember 35tli to December Ist Various 
broadcasting stations abroad and likewise 
here were connect!d together by land lini so 
as to function ns isiwcrful units from a 
common microphone Our leading broad 
casters were intercepted by British amateurs 
just ns Britisli stations wen Intercepted by 
American amnteurM Nevertheless the fact 
remains lhat trnns \tlantic broadcasting re 
ceptlon rccpiires the most elaborate typo of 
super hetf rodyne receiving sets, which ore 
available to only a very small number of 
amateurs 

The Autoplex Circuit la the latest to 
attract tho attention of those who like to 
build their own nets and who are forever 
seeking Hoinething difforent The autoplex 
circuit IS in reality a super regenerative set 
It mokes use of two standard variometers, 
one for the grid uiid tJie other for tin plate, 
an L 1250 coil in the antenna ground tir- 
cult u filament buttery rheoeUit and vnru 
nm tube and the usual “B” bntterv and 
telephone or lond fliieaker Indeed tho auto 
plex will operate a small loud speaker with 
out amplihcHtfon which makes it rather 
unique among ihe iimud run of receiving cir 
cuits. As it now stands it appears that the 
autoplex clrcnll Is by no moans a polished 
product t uless it is properly constructed 
and lUHiiipuluted it pro<luce« distorted sounds 
Nevertheless it ropreseuts some interesting 
experimental possibilities for those interested 
in the experimental iide of radio 

Tranimlttlng KflAciency.^—In no btaneb 
of rnifio telegraphy has greater progress been 
mads during tho last two or three years than 
in the desl^ of the gronndinf systems of 
large transmitting stations according to 
PrM O W O Howe, writing in The Elee- 
irioiait. For many years the effectivSneas of 
a station was Jndged by its so-colled power 


in kiiowatte, which sometiines was supposed 
to represent the power uotuolly supplied to 
the oerlnl, but more often represented the 
power supplied by the dynamo or alternator 
to the transmitter The power actually rodi 
Bled from the ncriid was rarely considered, 
though this, after all, was tho only thing 
that matteriri It is now fully realized, how 
ever, that the only measure of the effective¬ 
ness of a station Is the radiated power and 
since, fur a given frequency, this depends on 
the product of the effective height and cur 
rent this product is now specified instead of 
a menniuglem number of kilowatts To ob 
tain the maximum radiated power for a 
given total power dellverod to the aerial 
p\ cry effort Is now made to reduce the 
various loHsea These consist of the losses in 
the aerial wires, tuning inductances, etc., and 
In the towers, stays, etc, losses due to brush 
discharge from the wires, and lost, but by 
no means least, losses In the earth under 
the aerial 

Why Radio Signals "Fade.”—For sev¬ 
eral yenrs back the Bureau of Standards has 
botii ongsgvKl in experimentu alntcil at ascer¬ 
taining the canJtie of ’ fading' radio signals 
The Bureau couductod teste during 192<) and 
1021, with the coui>eratlon uf tht American 
Radio Relay League lu these testa, states 
the Bureau of Standards, from five to ten 
radio stations tramfniitteil signals in sue 
cituHun on certaiu nights, according to pre 
arranged sclicdules Tht signals were re 
reived Riroiiltaueouily by about 100 receiving 
stfltioiiH whose operators were provided with 
forms for reeonliuK the variations in the in 
tensity of the Hlgnals ns received The gen 
erul result of these teste substantiates the 
theory that the BuiireeH or causes of foding 
ore intimately awwaiated with the conditions 
at tho henvisiile Hurfnee which is a conduct 
lug snrfaeo somt sixtv miles above the earth 
Hay time triiusmisslon is largely cnpriwl on 
hy meniiH of wuvts moving along tho ground 
while night trunsmisNioa especially for great 
distunci's nml short waves, is by means of 
waves transmltteil along the boavisidc siir 
face \\ HvoH at night are thiiN free from the 
absorption nieoniifi rwl in tht day time but 
are Rubjeet to great \arlationa cunsod by 
irregnlnritics of the ionized air at or near the 
benvisldo siirfaeo Tin ae variatioiie probiibl) 
Account for fsdiug 

Th* Sodion Detector Tube, invented by 

n P Doiile chief engineer of the Oonnectf 
cut TclopIioiiG A Electric Company of Meri 
den Conn , has now mndo Ite bow to the 
radio public Several years ago we described 
In tltese columns the interesdne development 
work on vacuum tubes being conducted by 
Mr Oonle, and more recently we told of his 
IntOHt tube involving the use of a sodium 
elenuiit The chnrncterisrics of the pranent 
coinnii rcial product are quite similar to 
thciMc of th<! former exporlmentnl tube The 
prem lit form differs iu that no liquid sodium 
electrode is usetl The oiitstaudlng features 
clniiiKMl for the smlinn tube ape high sens! 
Llvciu^ss (obout two stages greater than the 
har<l grid tube detector), pure quality of tone 
prwiuctlon, staWlitv in operation and absence 
of nil interferenw producing squoids and 
whistles as tho tube cannot bo made to osdl 
late or roginoruto in Itself Like the previous 
tyjVG wo learn from Electrionl World this 
tube hiifl no grid, but utilizes a trough 
shaped piece of nickel, partially surrounding 
the filament and open toward tho anode as 
its control olectrodo A glow shell contains 
the anode or plate the filament and the col 
Inter or control electrode A heater is 
wnippotl non magiictteally around the ont 
side of tlte tube and a second external glass 
shell Is placed over oU elemeuts for protec¬ 
tion and to conserve heat The tube Is 
pumped to the highest possible vacuum and 
inttmally treated with an alkali metal 
(soilium) to provide the stable Ionizing ma 
terlid that plays an Important part In Us 
•ensltlv euoss. 

A New Sound Amplifler,—To amplify 

the sound of a voice so that many persons 
may hear it throughout a large nmm. vari 
ous methods are possible, utilising properdes 
of flnmM, compressed sir, electrical currents 
etc. Writing in a recent tsaiie of CompUn 
Rmdue, 1 Qranmont states that the Sounds 
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ttre, in dUtortod becanie of the nuun 

uf the vibrAtinf pArt« which Mrvo to npro- 
(luc« and transmit tho Bound M Oufiritot 
rocently auCTWted u now nlectricnl nrrnuge 
Tirtiit, wbiA reoolvcB ftH the problems of 
\nlce tranomMoi) The vibratory part 1b 
formed by a cone of fine ultk, on which In 
B pirolly wound a very fine wire conductor, 
preferably of low dumiity, eg , ot aliimlmim 
Tills cune U placed botweon the pole» of an 
plectromagnet, tho imlea bolug ehaped exactly 
to fit the conof and r droular collar fixes the 
base of the cone to one of the polcH IVle 
phonic currenta nro pnaswl through the 
winding of the cone, ond under the action of 
the magnetic field it In sot into vlbrutlnn, 
and, having practically no natural oHcilla 
tion, It hoa no dlfifculty In reproducing the 
Hounds widefa have ouubmI the elootrical cur 
rents To allow tho transmisidon of the 
Boanda «c produced a numbt'r of orifices ure 
present in one of the pole pieces, aud these 
orifices are at the opex of tlic horn It is 
Htaced that with such an iirrongoincnt the 
tolce may be heard in a large room and 
with the old of the vacuum tube amplifier 
onlen can be given \orba11y above the iiolsn 
of n mocbinc shop For ouMoor use it can 
be employed from ship to ship or ship to 
shore, and in rallwoy yards 
A Receiving Tube with Alternating 
Current Filament Heating has been 
worked out. The special feature of this cube 
ift tho catbofle unit This consists of s c>lln 
(ler of nickel coated with a mixture of 
hnrium end strontium oxides The material 
is OilOS Inch thick, and the complete cylin 
(ler is % inch long, with an inside diumeiir 
of approximately 008 Inch Tho henting elc 
meat ia a filamtnt of tungsten 0CKK1& inch 
lu diameter and 2 inches long in the form 
of a V with the sidea purtiUcl and about 
0 010 Inch apart To maintain tho relative 
positions of sleeve and filament and to in 
sulate the sides of the fllnmeut from one 
another, a tube of refractory insulating mu 
teriol is used Tliia tube has an outside <llam 
eter of 0O8G inch and is pierced with two 
longitudinal holes 0 006 inch In diameter and 
0 010 inch apart The cathode ale^ve is sup 
|K»rtcd at tho top by a strip welded te it 
(leaving the filament free at the tup) and a 
lead la brought out from this strip so that 
the connecdou can be mode to the cathode 
quite independently from the alturnatlng 
current supply leads to die filament The 
grid is a heUx of nickel wire and the anode 
a nickel cylinder % inch long and % inch 
diameter Tlie tube oiieratcs with an alter 
anting current of 0 85 amiicrc at about 5 5 
volts The hairpin construction of the filu 
mont eliininutoa the effect of tho magnetic 
field due to the filament current by opposing 
the fields of the two parallel sides The 
muHB of the cathode renders temperature 
vnriutions negligible, and the sepurato con 
nection to the cathode sleeve elimiuatCN the 
hum usually heard when alternating current 
is uaed and due to voltoge drop along tho 
filament 

Theater Broadcaating,—The heart of 
the direct wire system used by Broadcast 
t’entral in Now York (ity for the broadcast 
ing of programs directly from thonters and 
other places 1 h er»mposed of throe main 
urtttriea. In addition to these three arteries, 
there are nine additional permanent wires 
Various other net works of wires are tapped 
off and lead to the station from the main 
(^ircuita This artery system enables Broad 
(ust Central to reach many points and affords 
tlio radio audicuce a multitude of concerts, 
talks and plays, WTien a theatrical production 
Ih to be broadcast, a member of tho program 
staff is (letuiled to review the play about a 
week In advance If tho piny has enough of 
itB success in the Bongs and llncjv, It is con 
sldered a suitable radio subject. About two 
dsys before tlio broadcasting dute a wire 
man installs the necessary bnckstagi wire 
connections, which are of conrso, temporary 
In the case of tho theaters On the after 
noun of tho date set for tho performance the 
outside crew set up their equipment back 
•tags The microphone Ih uonooaled in tlio 
footlights in most cases bat may be bus 
pt-ndwl above the stage Kverythlug is in 
rtudunoia by the time the first of tho atidi 
encf arrives and tho nnnounoir then arrivts 
and begins by Introducing the theater aodi 
cnee to the radio audienct}. The anhouiicLf 
generally has a mlcroplKine just back of tho 
"cenos, so u to be in close touch vivith all 
that goes on Oecusiotially, the announcer 
given n small dressing room, with Inter 
phone communioation with the stage As 
*oon as the performance is over, the micro- 
plinnes are removed Certain Insthllationa, 
"urh ns that In St Thomas’s Church, are 
permanent 
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A cceptance of the fact that a f^al bnar patch i« not bkely to con- 
L. tribute to a man’s success m saentifc pursuits, in business, in love, or 
m an)^ other worthy endeavor u spreading rapidly 

Most professional men, as well as most business men, now shave daily This 
IS the only means of keeping man’s always growing be^ in proper subjection* 

No matter how heavy your beard may be, or how tender ratr skin^ou can 
shave closely every morning, and be comfortable, if you lather with Colgate’s 
"Handy Gnp’ Snavmg Sti^ It m a k es shaving easy, and always leaves the 
face cool ana rcfrcshea 


Colgate V* Hmady Gnp" Shaving Stick is uasmiallsd for ^nttr 
tug ccuiiiettfCOfiveiiiefice, and ccoiMMny mto um daily sl»vs« 



PATENTS 

Trade-Marks Copyrights 
Designs 

76 Years’ Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us. We have thoroughly experienced 
attorneys in our New York, Washington, Lais Angeles, Chicago 
^nd San Francisco offices, with long experience in prepanng and 
prosecuting both patent and trade-mark applications 

Prompt, Conscienfioue and Effictont Smrvicm 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors—and 
particulars of recently patented inventions. 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents. Trade-Marks and 
Copyrights 

MUNN & CO, 

PATENT ATTORNEYS 


Woolworth Building 
Seimtifie American Building - 
Tower Budding ... 
Hobart Budding ... 
Van Nuyt BuiUmg ... 


. . NEW YORK 

WASHINGTON, D.C 
. . CHICAGO, ILL. 

SAN FRANCISCO, CAL 
LOS ANGELES, CAL 


SdentMe American Digest 

(OonKitecrf /Tom pa,e 6i) 

Ford G««t the Liberty motor boOiingB oen- 
trifagaUy Bearings for IMesel en^nos were 
cast oentrifugally by the Brooklyn Navy 
Yard, and these same bearings were bab¬ 
bitted centiifugaUy The roost important 
application of this prooosa at tha preaent 
time is in making east iron pipe The use of 
high temperature moulds has inoreaaed the 
life of the moultli used The sudden heating 
of a mold from room teroporature to 1500 
degrees Fahrenheit or higher subjeeta It to 
enormous streeaos and resultii In clocking or 
cracking of the mold in a short time. Lin 
Ings of sand or various oemrnts have also 
proved valuable.— The Foundry, 51 20, p. 
8S6 

Dteael engine mannfactnren, even 

those whose motors haio proved their com 
plete success at sen arc all carrying out 
much experimental work, with a view to 
{leveloping new and lmprove<) types. After a 
pdriod of prolonged experiments a new type 
of Idesol engine hoa been placed on the 
market whiLh operates on tho twO'Cycle 
principle and employs crunk chamber com 
pressioii, although the JUO-liorsepower four 
ryliiulor site is built aUernutlvtly with sep* 
urate scavenging pumist The miilu point of 
importance in the design is the eliminaliou 
of tho injection air compressor A mechani 
oally ot>erate{l pump delivim tho fuel to a 
special type of vnlve in tho cylinder head 
This is automatic, so that there are no 
mechanically operate<l valves, while tla fuel 
pump works at low prossxiru slneu the oil is 
delivered to tlie valves ut the commencement 
of tlie oompression stroke This engine, on 
trials has sbown a fuel roiisumption of 
about 0 41 iK)Uud per broke Jtorsepower hour 
—Marine hntjmoerint/, 2H 10, pp GDtMlOl 

Steel casting—Some inventigators are 
of the Arm opinion thiir the trend of tho 
steel casting industry is grodually but surely 
towanl making tlio bulk of steel castings in 
green aund and the remainder in cores that 
practically continnouH molding and pouring 
will be the logii al result of ^is trend and 
that the day Is not for distant when both of 
these ends will be reoliseil —V he Foundry, 

61 10, p 701 

An oil tired crucible foundry furnace 

shown at tlie Hamburg convoutlou of the 
tierman Foiindryineii h \sso<iution attracted 
considerable attention owing to its advanced 
design Instead of the usual sheet, this fur¬ 
nace is eiiclo«e<l ill ti i>erfurat(Hl metal shell 
which, it is (lidtned has increase*! the rudi 
atliig aroii ut least 100 per cent This has a 
tendrnty to ketp the «ir cool in the imme 
dittte vicinity of the furnnet Oil and air for 
combustion outt r the body of the furnace 
through the hollow trunnions on either side 
The e<»niprtwM^d air is passed through an olr 
ihumber immciliately hilow the Tnelting 
chamber anil Is cooled while the air is heated 
to a certain extent before it enters the 
burner iiokzIc The oil stream is throun 
against a strainer uud Btomiscil Tho flume 
from the burner enters the melting chamber 
around the plate supporting the < rudble and 
rises around the orncible itself Uence metnl 
ill the bottom of the crucible lUelts flrsC and 
gradually moves upward until the entire 
<^arge is melted 

In the development of precision grind¬ 
ing machinery in central Europe the in¬ 
fluence of Amtrican designs is apparent The 
wldoaprond atlvantages to be dorivod by 
grinding were not appreciated fully before 
tho world war but since that time the 
economic value of abrasive tools has boen 
realised and grinding is iteudily taking 
the place of other machining methods. In 
the lultod States, where cngitieem have hod 
the benefit of ycum of experience, grLmUug 
ntaehlnos have been developed to a high de 
grec of perfection and European machine-tool i 
builders, realising this fact, have In many 
instances taken licenses for manufacturing 
tools after American designs. Plain and 
universal cylinder grinders, espodally for 
tool room work, have bemi dovsloped to quite 
an extent, while eurfaoo grinding practice Is 
sdU in the development stage. Emery is 
used to some extent for grimllng wheel man 
ufaeture on the continent, owing to the 
proximity of raw material rapplioo, but the 
artificial abrwdvea, carbide of siltoon and 
artificial corundum, aometimos rerferred to os 
Iron-tree emery are used pjore extensively 
AS their advantages are apparent. Europe 
la the birthplace of arttih^ abraaivea, al 
though they owe their greatest deveiopment 
to American genius.--Abrasive /nA, 4:10, 
pp 288-85 

(CoHtkined on pope 47) 
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WAVEMETER AND FETER 
RANGE IW-SM METERS 

If yoo hoTo a broadcaatlnf *tatk>o 
intmbiinc with yoor rocopti^ It ia 
poiiiblo to OllmlnaU that atat^n If ita 
wayolai^ph hi 10 to ao matara away 
ftom tha atackm yon daalfa. A aisipt# 
aaiiao flHar wflt aooampUah tha raaolta 
yooMnb 
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Traffic and the Law 

(Cofitinaad from pope 19) 
Maaaaohaaetta, bocanae of the amallor volume 
of traffic but It aeerua more likely that, aa 
a seneral propoaitlonp road couditiuna go 
down aa traffic becomea loaa, making upproxi 
mately the aaine mnxitnum apeeda appropri 
ato all over the land Ortalnly it ia very 
bad to Lave the publiahed limit abaolute in 
some rrgioiia and discretionary in othcra. 

A point which tiglit stalea have recognized 
would well be given attention by all In 
overtaking a car ahead and in executing 
certain other mnneu\ere, the foster wo move 
and the quicker we get It over with, the loss 
of the n>nd is It necessary for us to pre 
orapt. So Virginia requires that an illegal 
speed be maiutalned for an eighth of a mile 
before it becomes an offense Delaware, 
Maasachiisetts Minnesota and New 
•hlre gi\e the driver a quarter mile grace 
while Klorida, Lioiiisiann and Missouri allow 
him to burn up the road for a half mile 
before his speed becomes of itsflf u matter 
for police llitLrferenre Where a similar pro 
virion ia ext«nde<i to the lower Ui^ts in 
towns, etc the distance alJowe<l is nsuHlly 
smaller than that on the open road 

Divergence in the lower limits is even 
wider and more confusing than in tht gen 
erni limiL A good deal of the terror is taken 
out of this sitriiition however by the provl 
iion made In most states that such lowrr 
limit xotiea innst be pontml This provision 
howovtr, is nor universal and Iti its ah- 
senre it is impossible for the visiting motorist 
to identify the rejifrlctixl eoins Some 
states regar<I the llniitn of an incorporated 
city or town ns the deiining tlement here 
Others attempt to dedno built up and 
‘ eloMcly built up rcgiotiH in terms of tlie 
average dlstjuxM betwein bouses and to pro 
scribe ine<1ian a ml low aiHjetls rP8i>ecti\(ly 
therein Ucsldence ami hustneRs diHtricts 
arc another biiHis for the same thinf, in 
numerous states PmeticaMy all states have 
a very low limit sotmwhcrt from four to 
tv^ehe miles for places wldch the writer 
defines in his own mind as traffic points' 
hut there is no unanlmitv in thnr definition 
hy the laws of the varhms «tat»s Orade 
cntssiiigH arc sometlnKs Inclmhd and some 
times not rormrs of citv streets alwais 
highwMV intorsortiona tiauallv di |>end for 
their inclusion ujaui whether thire ia an 
unobstnicttHl view on approaching them— 
which is a matter for the imlividiial Judg 
ment of the driver curves and huivv kmdes 
arc sometimes included specifically and some 
times left to the drivers Judgment hridgis 
enter tlte mutter lit aomc states schools iisti 
ally and ho on Tin number of statos in 
which it betHunes necessary for the auto- 
mobllist to distinguish between coritorato and 
unincorporated towns is no less than ten 
Without any Intent to criricize the cnatt 
menta in question, or to deny that in many 
cases they may be neceasarv a few eccentric 
items may bo lifted from tho speed laws of 
some of the states. Tennc«w»e‘s requirement 
of nn absolute stop at grade rmRslnga heads 
the list. Rather draatle Is Arizona’s limit of 
four miles for dams, bridges sharp curves 
stoop grades etc* Oolora<lo s geography 
makes It neeessary fnr her to have four 
diflPerent figures for her mountain roads—20 
18, 15 and 12—which apply according to the 
character of the road they arc premimabb 
posted, since so many cars from other states 
come to Colorado. Kansas calls for a spe«l 
of eight miles at railroad crossings and high 
way intersections in general and six miles at 
BO(^ points In ineonmratod towns \\Titn 
passing pedestrians or leii antmnts on tin 
roadway, the MissisRippi driver has to slow 
to eight mile* and he has to distinguish he 
tween narrow causeways and wide onei for 
the sake of g ten mile limit on the former ' 
New Jersey dUtingutshes between the enr 
that runs throuijh a road intersection ut 
miles i>er hour, and the one that turns the 
comer at 8 and you are supposed to restrain 
yourself to 16 in passing horses fhut, pro 
sumably, not in overtaking horse drawn vc 
hides though the law docs not make this 
exception) New Mexico has ti similarly am 
biguons provision about passing all othtr 
vehicles at 15 miles per hour North Dakota 
has a rule Imposing miles per hour 
on the man who drives out of a aldo street 
Into a rantn one Virginia rostrlcts the man 
who is being overtaken to twenty, and the 
driver who passes u ntherlng of men or 
horses to ten Wiaeo^u has a Umlt of 
twelve in public parks 
There is no point in mnltixdying examples 
Ws have said enough to Indicate plainly that 
In every point perbdnlng to the conduct of 
an automobile, the laws of the several states 
vary widely Obvloualy this oompUoatei 
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LONGVIEW 
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H ere it the logical site for new Industrial enter 
prises in the Pacific Northwest—for factory, job¬ 
bing houie or retail buriness* 

Sooner or later you will he making a choice of locations 
in that prosperout and growing section, the Pacific North¬ 
west C^nsldcrthcseessentlalqualificaelonsofLongvlew 

LOCATION—Where transcontinental railways touch 
the Columbia River, midway between Portland and 
the Pacific Ocean* 


Th$ Prost>^ous 
Northwut 

Th« Pacific Northwut 
outnandlng tn k$ Bgricul 
tural procpcfltr thi« yttr 

Ia haraloo* th* vab* to 
farmer* of the Pacific North* 
wc*C U $9 196 871 more then 
that of Imc T«*r eccordlns 
to eetUnetce of sovenuaenc 
crop reporter*. 

The velue of the o«c« crop 
ii 3H million dollar* mcpe* 
than that of 1922 

BerlcT {■ retumlAi Ptcific 
Northwett ftrmcn H rolltioa 
doltari more than It did loot 
rear 

And wheat the krr crop 
In many Mcclon* !■ putting 
thiriw mOftos doUarM tnore 
in the poclieti of Pidfii. 
Nonhwett farmen than it 
did in 1922 

In th**« fisurei U a tefiec 
tionofeht proeiwrltYathinJ 
for Lociavicw bviiinoM men 


%/Ctkif 
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TRANSPORTATlON-Ocean-goIng and coasc-wise 
vessels put in at the port of Longview Rail connections 
with three tranocontlncntalrailwnya—thcNotthem Pa¬ 
cific, the Union Pacific and the Great Northern The 
far famed Columbia River riighway and Pacific High¬ 
way give Longview paved highwaye In all directions. 

POWER—Coal Is mined nearby Fuel oil Is shipped In 
at low tidewater rates. Wood Is plcntcously available. 

A big central electrical plant, together with hydro¬ 
electric power, will supply ample power at low rates. 

MATERIALS—The resources at hand Include timber 
for the manufacture of lumber and allied products, 
wheat and grain for milling; fruit, berries and vege¬ 
tables for canning and preserving, wood pulp for 
paper making, fish for canning, ana the products of 
dairying and poultry raising 

CLIMATE—Mild climate the year around makes pos¬ 
sible continuous outride work. 

MARKETS—The jweat Pacific Northwest is right at 
hand and beyond, with transportition facilities avail¬ 
able for reaching them, the markets of the world 

ADDED ADVANTAGES—Longview Is a new city,built 

from th« gr^Hjnd up accordina to modern tontna and pUnnlna 
pfincipleii It lithe location of the rtew Pacific Nonhwcoc mllla of 
The Loni Bell Ltimher Company to hive whan completed a 
capacity of mora than lly million f*c< of lumber per day and to 
employ betwean 3 000 and 4 OOO man 

WhiU Indlcatkma point to tba hwt that loDarlcw, wHh. 
in fiv« year*, win undtiubtedlT b* on* of fha Important 
ddoa or tha Podiic Northwoot, the prteeftt price* of man- 
ufocturina and reoldantial pfoper t y ar« bnood upon the 
Muol co*t of doeolopmant Retail burinoot properry may 
^ bouaht In th* now city on a boola oqulvalant to rimllor 
locatlona In cItW* of from 4,000 to 8,000 popntarioa Lot 
oi write you fully about Lonaytew** piece In your plan* 

THE LONOVIEW COMPANY, Ungvt«w. Wuhlngton 
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“He is Paid »2,000.000 
a Year fir Business Advice” 

ROGER WBABSON 

iH ki$ n€tv hooL 

Business Fiindamentak 


D escribes the mcthcxda by 

which he built up his own 
personal fortune 

Pnnciplcfl that can be applied at 
once profitably, to the investment 
of any sum of moneyp whether it 
be $500, $1,000 or $t,000,000 

How to Invest Profitably 

How to accumulate your first 
$1,000, $25,000, $50000. $100,000 
or even a greater sum, 

How to buy a life income of 
from $100 a month to $7,000 or 
more per year, depending upon 
your present income, 

How to find the right bnd of 
sccuntica for your capital, whether 
It be $500, $1,000 or $1,000,000, 

How to know when it is time 
to sell securities you have and 
what to buy instead 

The Secret of 
Successful Speculation 

How you can increase $5,000 to 
$1x4,000 within xo years. 

How the long ‘iwing speculator 
c in make 25 % to over loo^r profit 

How to take the guess work 
out of speculation, 

How to forecast market change 
and trends 

How to Profit by the 
Financial Page 

How to gauge the market action, 
the influence on your securities 
and business of the reports such 
as (i) check clearances, U) money 
rates, (3) building statistics, (4) 
business failures, (5) labor situa^ 
tion and seven other "barometers” 
of market conditions 

How to read all charU more 
t aaily than the nnnted word, how 
to gam the full story from every 
chart >ou see 


How 

'^Business Fundamentals'^ 
Helps in Business 

How you can increase a business 
capital of $10,000 to $250,000 
within 20 years 

How to select a career, or a 
business, in the industry which 
will probably make most progrtv. 

How to forecast price changes 
for commodities, how to giugc 
the supply and demand for nw 
materials and for the product you 
sell 

How to know when money will 
be tight, how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices 

How to select the best indus 
tries and cities to sell, how to 
know which industries are on the 
wane, how to keep constantly 
developing new selling tcrritorus 
How to cut cost of manufacturing, 
distribution, selling and labor turn 
over, how to increase the profits 
constantly and consistently 

Sound Practical Laws 

Nothing 18 contained in this book 
that has not been nreviously sub 
stantuted in actual application in 
business and investment It is the 
result of a 20 year investigation 
of 100 years of Business—It is a 
summary of the combined experi 
cnce, investigation and research 
of Roger W Bab 8 on,his associates 
and thousands of successful busi 
ness men 

SEND NO MONEY 
Merely tear off the coupon below 
ncu>, slip It In an envelope and send it 
to us In return, without charge or 
obliMtIon, you will receive a copy 
of BuiincM FundamentaU" for one 
week s examination Within this 
pesicul you can either return the book 
at our own expense or remit $2 00 as 
payment Infulf Don’t miss this oppor 
tuniry — mail the ctiupon, right ncu 


B. C. Forbes Publishing Company 

Publishers of Forbes Magazine 
120 Fifth Avenue, New York 


B C FORBES PUBLISHING CO, 

Dept. 2489,120 Fifth Avc , New York 

Gentlemen —Send me without charge or obligation__ , 

Fundamcntalti * by Roger W Babson 1 will read It for 7 days and will either 
return it to you during that time at your expense and without further obllga 
tion to me or I will remit $2 OO as payment In full 


„copy of * Businets 


Name 


Address . ___ 

Business _ __ 


greatly the problem of Itumring that the 
visiting motorist knows the law A few stutes, 
of wMch Oounocticut is a oonspicuons ex 
ample, go a long way to meet the motorist In 
this regurd When you enter the Nutmeg 
state over any lualn highway, you meet a 
large Klgnlxiard apprislUR you of the fact, and 
siimmurixing thoao of the state's traiho laws 
which you most newl to know It telU you, 
for instuiice, what to do abtmt the atuiidlug 
trolley Pennaylvunla is another common 
woiUth in which tlie interests of the ‘for 
eign raotorixt ure taken care of, as Well as 
may bo, by signboHnis There is but one 
lower speed limit In this state, flftoen miles 
per hour and all tmints at which or areas 
through nhkh it npplles aro plainly posted 
W here the rostricteil none ia of uuy length, 
Us end ns well us its biginning is morkMl, so 
tliot one IS in no doubt vs hen to resume 
speech But J1 of tJie 3H states, either ex 
plioitly or tlirt>ugh the absence of any prohi 
hitioti, permit local jurisdictions to set up 
sptHid lirnibf mid other traffic laws without 
reference to the atulo ctale and by no moans 
is it the caae that all those states require 
tliiit the Mpecial rules be placurdetl 

Of course, if you go into a strange state 
and plead ignorance as excase for violating 
Its motor coile, tho mogiKtrato can, and 
doubthsH will confront you with tho fact 
that tho tndHu laws arc publiNhu^l in pam 
phint form and have bctn aviulitble for yuur 
iiiMpcction and study Strictly speaking this 
is true but nftcr whiling away a train ride 
from N< w York to Kustuu in perusal of 88 
of IhcNi little booklets wc arc not strongly 
iinprctoied with tin probabilities of learning 
to drive iegally from thtm Space is lacking 
til ro to cite chapter and vorso for this opln 
loti which will Ik made the t< xt of a future 
iirtlde 

Kor the preHcnt wo nmkt but one further 
point With few LxcHplluiis Where locml 
loiidltions arc eiitireh eccentrlL and demand 
to be mot with iccintne laws—as in the case 
of Colorado H mountain roadH—the same 
rcgnlationa for the lic(using wimpment and 
liriMiig of earn would work nil over the 
country Such n uniform sit of rigulations 
would obviutisH be superior to the present 
barbarous divirgimu iiinung tho er.ntes The 
only reuHon why we hiivo dhergonce in place 
of unlformitv lies m the fad that 48 differ 
ent legislaturis in 48 different places have 
bicn passing laws, uarli without reference to 
wfmt the others are doing Eddently this 
will lend to 48 wnvs of iicoomplishlng the 
samo result The conflict is not dellbenite 
it has iirlst n automatically It will take 
howmir txtrtme deMborntion plus coo|)ora 
tion riiiHod to the nth iK»wor to replace con 
fllit witli uniformity Can it Iki done? 

We believe it can In ^Uurfi articles of 
this aeries wo shall survey the obstnejes 
Biiggest means for ovircomlng them and try 
to make it clear whv we believe that uni 
formity Is iM>sMibh and whv it i» of vital 
imixirtaiice that it be attained 

Cars of 1924 

(Continued from page U) 
rough road because it makca little or no 
difference wlictlier he takes them in or not 
Of e<inal imiiortanco to improving tho degree 
of comfort is the effect on the m(^anic8 and 
body of the car itself So far no way baa 
presenIml itself of making deliberate com 
parisons of the effect of low pressure air in 
preserving the car from developing rattles, 
croaks and mechanical depreciation, but there 
is no question about its being u tremendoua 
factor This subject is of such interest that 
It is dlHciiHsod at length in another portion of 
this Issue (Page 25) 

There are many Innovotiona in minor de 
tails that are interesting but space does not 
fiermit of n complete exposition Tho Over 
land closed car Is made with movable Beat 
backs and enghions so the interior can be 
oonurted into a roomy sleeping compart* 
ment, making the car well adapted for tour¬ 
ing and (.iimping Thou again many cam 
arc now sold completely equipped with 
Ibumiierv luggage carriers, roar Btpp signala 
windshield cleaners, shock absorbera, «arbur 
otor intake Alter screens, thermostatic water 
drculatimi regnlntors, disc wheels, uid niim 
eroufl other devices that increase motoring 
comfort and that in past years had to be 
purchased separntely and Installed by the 
motorist Bumming up, iu tiie writer's opln 
ion, the parchaser has never before recefvod 
such value for the money expended in • 
I motor car purchase os is offered in most of 
the now models for the coming season Bodies 
hove been greatly Improved in appearance 
and even those fitted to low prleed can are 
tracefol In outline and complete la appolDt- 

rMAMtw 



Lafayette lUvcL at First St 

OoM to D«4relt*s to w ls rt ss m s r 


400 PLEASANT ROOMS 

A leader among Detroit's finest hotels, 
Port Shelby is the choice ctf travelsrs 
who know the unusual comforts and 
conveniences enjoyed by onr gnests. 
Rates are notable for conalderate moder¬ 
ation. Servidor Service. 

Convenient to rail and water terminals. 
M C. Depot can stop close by 

The hotel that made Detroti 
famous for hospitahty 

EL H Lkscden Jr. Smi K Panmi 
Secxotsry Tmumrer Mantcer 


Ice Making and Refrigerating 
Machinery 

Corliss a Poppot Valve Engines 

BuIUUn* Mtnt upon rogufjl 

THE VILTER MFQ. CO, 

899 CHnton Sheet MitwaSme, WU. 



STEEL STAMPS 

METAL CHECKS 
STENCILS 
SEALS 


nsNS res 
SsTAiee 


THE SCHVEROTLE STAMP CO 

BSinOFPORT. COMM 



Experimental and Model Work 

isails l TmI% m«a, lleer Cetttoc. Bto 

HEinT ZDIUL 400 .M Bimm S , Rnr TmO CH, 

WHYNOTi 

Patent Essentials 



LL,B,LL.M MFL 

Itow n> fprocM n patent bow to proteoi It how to 
drait peteot clslme nad ooodiwt oaaen and apodal pro 
ceedinsa. Ev^lblaS pendahis to petoati and patMt 
law le coveted la alnplo longuade in thli now hM by 
an ofslnont Mtent ipedaJIat It will prerent worry and 

C 'm monoy tor Uvonioro. Bioc ut lvoo Endnoere, nod 
wyern Satlafactlon or money bnck. 

CM 4S2p*gti I/tmairmltJ $(.00 art hmati $8 16 
Fieah A Waswlb Ceeyaay Dept. g»l Now Yoth 


UNISOL 


ton V s. rot. os 
itti 


fttiiT wa inr Uom art Intormtod aii 
IMgat of mdnfdnliv dret^kw opoimthur t 
li wa 1 
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KEYSTONE 

Sus(>Resistin|{ Copper Steel 

jT^ 

KCrSTOI 

STR*'' 

Black and Galvanized 



Formed Roofing Products 
Rootinil Terne Plates 
Tin Plate, Etc. 

Seour* iDAJilmum ruti restMlanctUom all sheet 
metal products by tnstsrina utcd copper steel 
Its excellence is a well establisWd metallurgical 
laot The proof Is conclusive 

KststonX Corm Stxbl la an alloy mads by the add! 
iloa of a eertaia perccatais Copper to well made 
Steel thereby InoreealnS Ita lettlnS and nial realatins 
(loalltleB under actuet aervloe oondlUon Unaacelled tor 
cttWerts, tanka flumea, rooioa aidinl Sutter* apooHnS 
and all sipoeed abeet metal work Send (or booklet 
Sivlaa reauha of poaitfve ttme aed aanrka teata 
We nanofacture Sheet and Tin Mill product* for all pur 
potea-Anterican BeaaemerSteel Sheeta AmeticanOpen 
Hearth Steel Sbeel*. Keystone Copper Steel Sheet* 
Black Bbeata Special Sheet* (or ataniplns. Bheeia for 
Elactrleal axmeratua Automobile Sheet* Deep ih'awtnS 
Shceta, Ap^lo and ApoUo-Keyatone Qihranlc^ Shceta 
Corrudatad Sheet* Formed RooSnS and BldinS Product* 
Calvert and Phirne Stock. Lend Teme Sheet* Root 
inS Tsme Flatsa Britfbt Tin Plate Black Plate Etc 


AMeftiCANSIIEBrAmi11NnATGC0MPm,Plt^^ Ps. 


Sidney - Built 

Medium Pattern Lathes 


Made In both S<*iep 
coea headatoefc and 
all leered type at 
prim lower than 
you eapect. Write 
lor dstaUa. 

TU Sidwy 

HschbsTssICs. 

Omt- Mat 

OUe 




To insure utmost saUslaction« effi¬ 
ciency and economy, always use 

VENUS PENCILS, 

■ Fed*, per dee. 

Itor Eaidhper dee. 


AaMfieon Lend Penal] Go. 

BlTFlMh Aye,NewYetfc 


MAIL COUPON FOR FRKB BAMPt K 
Seed Sample* Chewed halee eed a VhNl 
UUSKX.^ 

Vba bold, baary Unae SB^a^lUIB 
roe wfhina F H 

Pot ehwCVae lla^H 4 ll' 4 H^H-SR 
Fasd*Uaate.ihleUaai TU^B 9B 


Sdentlflc American Digest 

(rtmftniict/ /lom pn^r dj) 

A new method of making patterns for 
larKe caatin^s consists of buildinfc up a 
iMirlen of ribs wnth ttlhnc fa«t< iunI in 

between them, inHtearl of bnllilliiK «i» «lnbo 
rate patterns and core boxes 1 h« HpiiuN 
between the skcloton riba nr* tilbil with 
moldma ennd This metbod bna bctjii pur 
tlcularly smvettsful in nb* uianiiiig eoRt^ 
Am MuchtnUt, 60 16, pp 66.1-66 

Rail steel reinforcing bars are some 
tinus rtifirred to oa bt uik re roll* d * 'J Iiih 
term applied to rail steel in n mlHiiumcr In 
rolling rail nteel burn, the rail ia 8**pariiteil 
Into three parts—the bead, web and f1ang«>— 
an*l these parts ore treate*! indhlduiillv as 
billets and rollwl into bars i»r otbtr necUoiis 
TTin rail stiH bar is iJitrofori. tlit result of 
u continuation of the colling proc* ss nii<| is 
lu no MLUse a re mlleir pr*Kbict T.h* objt**. 
tion to the term le-rolM Is that it p*r 
lults confiiHioli of rail sltail burs with bars 
ro rolled from various kinds of scrap slu II 
diHCurd, etc 


The effect of finlahlng scratches such 
as are left by the difTiniit iiiufbilling phm 
esHea uaefi la mncliino simps for fimsliing 
crank shafts and otinr parts of maebin* s 
BuhjiH'ted to alUTDulliJg stress*s bait Is * n 
Btiulio*! out *-Xpi run* ntully ut tb* itigiioir 
ing laboratorv of Oxford Tlnlursitv lug 
lan*l This nwKlerii [iriietic* as emplo^eil in 
nntonndillr (ngineering is in itself nn indi 
cation of tlip w!dij> IhM \i*w tbit snrfac* 
finish buM an apprcelubU *.(1**1 ibi <n j 

duronce of tin uictul This varicH quit* 
wid*lv inconhng to rbr shapi of tin Kroov*a 
madf by the (iuisbing tool Ibt r* stills slmw 
tliat proxidid tin variation in di pili is 
sinall tin itn renst of Ktrt>sH viiries ns tin , 
Wpiare Ukir of th« depth of tin wraolnsi 
divided bv tin rmHus of iiirvatnr* <it tlnu 
p*dnt or inner * ttr* inlty Tin atlual n ilu* I 
tion of Htrengtii is tor tin siiuill mraUlnsI 
<*<immonly nut with linw«v*r inn* h bss than | 
IH indiente*! bv the matin inatKal theon — I 
rngmctutuj^ lid KM5 pp 44d 


Railways 

Cast steel freight car underframes — 

6\ bile the use *jf latgi st* * 1 fastings in hM*o 
motive nnd stei 1 pass* iig* r car fMiiiNlrin tioii 
lias bfaMint qinl* g*(nial, tin usi of eiist 
steel in fniglit «iir constriu tion lias printj 
< allv h*Mm limited to tin siniilb r units sm h 
us the truck sole frann tr*irk iNdst* r * (t 
T6)r tills rciistiii (In (simbinntioii of ciiitir 
Hills IhhIv bolsli rs « (< in ti one pie* i unit 
Ht**l ousting uilb uinl “s in* h nkctnnis as 
reiYiitly npplusl to a nuiiib* r of HtMNhl )H>ui)*i 
* upuclty <bnibl* sin at lad box eiirs on tin 
Southern I'aoibc Lints npramats tioit* an 
aeliiivrinint 1 iid* rframes *>f this t>p* hiivo 
r<- 0 *ntlv biin applieil t*i 10 n*»vv 80 000 p nnnl 
*apa<il> donld* hluntlnil bov. (iirs tsm 
Ntrnettd for the South* rti Ibitltn. 1 iins 'Pin 
uinlerfram* is cast s** ns to Iona two r* nt* r 
hIUm mill of a /apotitm 0 iikIhh high ‘'i 
iinh Ibnk in Da w*}> an*l % iinli tin* k 
tbroiiRli tlu llung*s Tbtw* ar* approxi 
mattly 40 f*** t bnig bitw*-*n tb* iiisnh 
flanges of tin b*sl> bolsterH lb>lli tin to|i 
and bottom flaiigfs of these c* nt*ir silK an 
roniiPfted at inMivals bv tioss m* inln rs s 
Inch In tlilcknesH so that this H**ctioii *»t tin 
utiderfnmio is praoticnily e*|uiviil* nt to a l»'v 
girder s*H'tioii having an aggrfgate crost 
saclionul area of 24 squar*. iiitb* a —Railmiy 
Rci , 73 13 pp 447-48 

Concrete lies of the Stent design, of 
which about 200 000 ur* in us* on *)v* r a 
hundred mibs of main tratk in India ur* *>( 
the block type nnli tli eousisting of a pan 
of reUiforcetl ooncrete blocks conncf tetl bv a 
ateol tk bur For a gage of 6 fict 0 inch* ^ 
llO-fKiiiiid rails aud 20 foiis nxl* loads On 
blocks nr* 2.6x10'/4 lat-bis f»ii tb* bus* ami 
0'/<[ inclicH thitk reinforce*! by upp*i n*'* 
lowar Ntts of liorlyAUital bars comn-Ltnl b> 
stirrups Four plugs of freatwl wood insi it**! 
in the block w*r** to b*d*l oithei *lrl** Ni>ik*H 
or scr*w Npikis Kacb block welgliv lt»0 
potimls and tlie tlo bur 16 pounds the t*»riil 
weight of tie with all fittings being alsaO 
360 pounds A tHuierctc mix of ] 2 4^^ 
luadt with 2 parts bani slUca quart/it* and 
parts of Vi to ^ inch nggri-giilt Oiilv 
suffiHmit wfllor is iwed to make the coner* t* 
flow when the form is shaken on a vibrating 
table After bting left in the forms for 
twelve hours the tie* arc curcil thirty *1 «vb 
under water and then thirty du 3 M in sir but 
are uoually ot least three tnonths old b*fore 
being laid Thelt life Is eodmatml nt 60 
years. A few of the ties which have been 
in oervice for about nine yeara nre said to 
be In as good condition a* when laid— En^f 
Nws-fleoord, 81 13, p 61L 



getahetterproduct--atless cast 



H ASN'T iron caused you a lot of trouble ? 

It creeps into raw niatenal and lowers 
the quality of the finished product bigger 
pieces get into crushers and pulverizers and 
wreck them sparks from iron cause 
dust explosions. 

Get nd of it! Extract it with Dings Magnetic 
Separators before it can do any damage The 
list opposite shows where Dings Separators 
and Pulleys soon pay for themselves m 
money and trouble saved Separate bul¬ 
letins—free, of course- describe each use 
Where shall we send yours? 


Dogs Magiebc Seiurtior Co, 709 SmA Stroet ffihraikee 


Naw Ttrk I SZ Vaad*ffcJII At* 


U« AaftUi Saa PanMada Wf 



MAGNETI 

SEPARATIO] 



Otsrr 3 500 Dtngt S*iMrmh>n ami fltUnn mre (a nwn'nliv • 






TV pe-A—S CrI pped 
A A p iMi iron frame 
enamrlfinuh, Babbitt 
hMeingt wick oil fimf 
Operate$ onACSLuC 



At Your Service 

I NVENTORS andtbuilders of small motor 
dnven tools and machines—confronted 
with perplexing power problems—are 
invited to take advantage of the services of 
our Engineering Department 

This department hai for many ycora been in cIo»c 
contact with the unci and application of small 
motora. Their experience is offered to you as a 
help in the working out of your own problems 

We will gladly co-operate with you in the buildmg 
of a better product Do not hesitate to call on 
U8 for advice Our combined efforts will per 
haps reault in another appliance being made more 
saleable and more dependable becauac it is equipped 
with a motor that is exactly adapted to its per- 
llcular job. 


TVp»-D 

A p ija$t iron frame 

Hnamel finieh t tain 
(teartnoM (tream ciipa 
ttperalee onA L fic/> C 



No 3GM—Strippwl 

A/uminum/ram 
enamel Jinteh iVornui 
bearinga Venlilalet 
Oper^dsson A C 'ii D t 



f- 


Wlaeanain Ele«trlc Company 
oaoy aizt*o*tt*ii a*., aacin*, w^*. 


DumorC 


t™ sax^ , 

\fotiir ItUh p. iipecml 
tfoae 


FRACTIONAL 
HJ>. MOTORS 
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We’re willingrn 

to lose money | 

in order to 
introduce the 
Improved 
and 

Expanded 



WORLD’SVfoRK 

to you, because — 

we know that oner fllE WORl 1) S WORK finds a reader, it holds that reader 
And we are doubly sure of holdinj^ him now that wc are making the^e important 
improvements llluHtrationB m full color more big features per issue than ever before, 
larger page size, wider margins and improved display bend in the rouptm on the 
back flap of this wrapper It gives you five issues for a dollar The regular price 
i» $J 75 We lo»e money, but then we arc confident that once you read a copy you 
will remain a subscriber for years. 

The Big Changes Start NOW! 

To help interpret world affairs more vividly than ever, wc have added beautiful 
full color leproductions of paintings to the already well illustrated contents of the 
magarine 1 hesc artistic color plates will illustrate articles of timely interest I here 
will be more big features to the issue than ever before, as well as a larger page, 
wider margins more flexible binding, and improved display that marks a new step 
in roagaxine achievement 


Next FIVE Issues for One Dollar! 

Nearly 50% Less than the Regular Price 


Year DoSar WSO Bt^y Koo— 

five issues of i raaga/ine ronsid 
ered by hund reds of thousands a 
bargain at 35c a copy 

At least SIX features by noted 
writers which when published later 
in book form will sell at from 
|Z00 to $4 00 a volume 

In addition to these six super fea 
tures, over fifty articles by well 
known writers and one hundred 
and fifty editorials from the pen of 
America's most noted commentator 
on public affaim. 

Forty five beautiful color plates 
printed on high grade paper, suit 
able for framing 

More reading matter than m twelve 
ordinary volumes—and all of it up 
to-the minute instructive — en 
tenaining 

Nearly five hundred illustrations— 
even one telling the story of the 
world of today 


Ajr /eatares Coming Soon— 

Rollin lynde Hartt draws a vivid 
picture of the negro in the Northern 
States and what is happening to 
h I m. Mark Sullivan, America's 
foremost writer on national politics, 
writes in every isme on the leading 
presidential contenders and their re 
spective chances, Walter Dickev is 
studying on the pround the disagree 
ment between miners and mine own 
ers and the possibility of another 
serious coal strike next spring Do 
you know what the aliens are doing 
to Americins and American insii 
tutions? THE WORLD'S WORK 
will tell you in an amazing scries 
that discloses some startling facts 
William McAndrcw has found that 
a revolution in American child life 
IS ir fuH swing and describes how 
a generation vastly different from 
mirs is groyying up 
These arc only a lew of the many in 
tensely interesting articles that a dollar 
purchase will cover 


SEND IN THE COUPON AND SAVE MONEYS 


Get Acquainted with 


THE 

WORLD’S WORK 


at a record low price 


Clip the Coupon 
and Mcdl it NOW! 




Save IS Cent* on Every leeae! 

Doubleday, Page & Co SA 1 

Garden City N Y 

Enclosed find $1 00, for which please send 
me the next five issues of THE WORLD S 
WORK (regular price $1 75) 

Name.--- ^ ^ _ 


Address 



The EcoBonlc Poaitioii of Meter 
Traaqiort 

(Ctmimuci from pope if) 
r«U termitiaia—all very big ftotors In the«e 
diora of small operating profita and high real 
estate values 

Now, the principal advantage of the unit 
container adaptable to roll and road vehiclfHi 
in the transportation of goods la the aavliig 
in labor cosu by reduction in handling oper 
aUonfl To qnote from the paper by F S 
Gallagher, engineer of roUl^ stock, ^ew 
York Central Lines we learn that "The 
saving in labor and time may be moq by 
noting, in detail, the norabor of times that 
leee-than-carlond lota of freight must be 
handled from the shipper to the oonalftiee. 
Let us follow one package from etart to 
dostination First, it is carried from the 
pacing room to the warehonae platform, 
second, from the warehouse platform to the 
wagon, by hand truck, third, from the hand 
truck into the wagon This is man handling 
I The wagon then proceeds to the freight 
hooee, where at the platform ocenra the next 
man handling The fourth man lift ia from 
the wagon to the freight house platform, and 
the fifth, from the platform to the hand 
truck The individual package must be 
weighed, proper records made, and then 
taken into the car, making the sixth move¬ 
ment. A ee\pnth handling la the stowing 
into the fre!ght-cnr, after whJrh ia attached 
the seal, which Is broken at destination The 
eighth handling la made by the uiiloader lift 
ing the freight to the floor of the car for the 
hand tracker, the ninth, the hand trucker 
with the package stopping while record is 
being made of the shipment going off the car 
The trucker then carries this freight to a 
designated place in the freight house and it 
is loft there The consignee is notified that 
his goo^ls have arrived sends bis wagon to 
the freight houso, luid notifies the delivery 
clerk. The delivery clerk points out the 
shipment to the hand trucker, who takes it 
to the wagoii for lending which is the tenth 
handling When the package is delivered by 
the hand trucker to the wagon platform It li 
dumped at tJie tail gate of the wugon, mak¬ 
ing the eleventh hiiiidhng and must bo ban 
died tho twilfth time to pliico it into ibo 
wagon At tho coiiKignco s roceiving plat 
form the goiMls must b»‘ unloadmi from tho 
wagon, making the thirteenth time that thia 
package has been handled ” Coming from 
such a source nnd with such a bill of par 
ticoJurs, we must accept this narrative of 
absiirtlity nt its futu valut Surely con 
talnein are needed 1 

Looking at the proposition strictly from a 
railroad atnticlpoint, the unit container can 
be used to great advantage in such coses, ns, 
for instunre, where ] e 1 traffic loaded In 
a car at A is transferred into another car at 
B and into another at C, in which car tho 
consignment oventuslly reaches its destina 
tion, D With a unit container tho trans 
for at B and C could bo accomplished by 
simply taking the container off one car and 
plocing it on another As It is done now, 
each piece of goo<Is has to be handled four 
times by tho railroad company—and, of 
course, by man power 

Other advantages of the unit container are 
the savings from loss and damage to goodie 
and Che soving that can be made on many 
classes of goods in crating and packing 
This, in turn, permits of very matetiti rodao- 
tlon in floor space required, which makes 
expansion of the business possible without 
farther outlay in rental or property The 
advantages of the demountable My or flat 
over the convention id fixed-on types are prln 
clpally savings in time, and savlufs In floor 
and street spare For Instance, the motor 
truck chassis’ standing time can be roduoed 
to a minimum by the sdentifle use of de¬ 
mountable equipment The beat demonstra 
tlon of this can be seen st Cfnidnnatl where 
they use 225 bwUcs with only 15 motor track 
chassis The voluntary standing line of 
these trucks for fifteon trips In elghf hours 
Is only about fifteen per cent of the total, on 
excellent showing for the demountable truck 
body 

Referring to bodies and flats, it is thought 
that motor truck owners have failed to 
realise the possibilities of this kind of equip- 
ment, largely becauqe they usually oondo^ 
that overhead cranes or tackle of souM ktud 
am necesaary at loading ptatfonm. In order 
to make the operation really effective. They 
have, therefore, erlden^ lost si^t of the 
fogt that with property designed equipment 
wherever platform and chassis levsls ore 
about the same, no overhead cranes or special 
equipment are required, and, turthetinore, 
that the bed or flat can remain on the chaagis 
for smy length of time desired, but Is adapt- 


Chwffied AtherthcsMati 

Th* MorM Ptao4 fer iks &msU 
Adv&rti$$r 

Hate for adwthdne to this ssstteu II 
esHte per woni for eseh raserUeii, peysbM 

fc 

luuttbec of tossHlous sent on rsttua st . A^ 
verilwments for tossruen ift tb* morA 
issue should be to oar oAse by Janoaiy 99 
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AUTOltOBUill owneni, geragemen. meehentes 
■end for free copy Anwrtce ■ popaler raotor nmge 
■toe. Goo tains hetoful, money-eavlag srttoM on 
repolrtas:, oTyrhaoirnf;, igniUoa. oftrtmtetanL .bet- 
^les, et& Autom^Ue THgeit. B4I Butler Bids 
Clnrtoneti_ _ 


BUMNBM OPFOBTUNiry 


YOU CAN have a budoees profession of your 
own and e^ big Ineotae to fosa A iww 

■yioom of fool eornotioa. re^ly teamed hr aa^ 
one et bom to a few week*. ,iBs^ temu flar,triun' 
Ing ocientogs everywh ei y ,wln ell the trade you 

»«9 W^ o i-y p** *« 


YOUB 




TOU BALE 











SCIENTIFIC AMERICAN 


18Z4 


mwmucwtm 

UBSO « 


,, , —r-fTT- 


■xpartms 

If mda 009 FUiiLjU 81U 
iutbH snd Junior 

WoSss-'iEJs; 


Biwl Mb 

roaiNVBNtou 






'm 

movtB 




_eobt&msPfttMtOisiMNotM. 

■i«nigt.tq InvMitoi^ mad parttoiJfn 

_ ^B\dK , 
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able for remonl when oonditltffli penult 
And now that we have found a way to trans 
fer a flat or body from the ffrottnd to either 
track ehaaais or flat car on rails witli the 
power derived from the motor truck engine 
another disadvantage has been overcome 

But, going back to the unit conUluer used 
for Interchange between electric aud steam 
railways, and road vehlcloe, wo huvo another 
etory, and a problem requiring for itu solu 
don the closest oooperadon of oil erniisport 
agendea and all traders or merchiuitN 
Where a balanced bulk loud traffic iu both 
directions can be had, unit contuiner equip¬ 
ment bolds out great possibilities for saving 
time and labor and thus a more economical 
movoment than is i> 08 sible by convtntJonal 
methods. For Instance, under a protterly 
coordinated plant, a merchant with stores in 
several cities might use unit coiititlnors to 
great advantage. But unh rs the rontiiinors 
can be loaded in both dircetionH the ulti 
mate net sadug will bo very little and the 
venture may even turn out to be unproht 
able, becnom the cost of transporting th^ 
empty is strictly waste effort A container 
of light construction such as the duralumin 
one referred to is therefore highly desirable 
from this as well as other standpoints. 

Our Abrams Investigation—^IV 

(Continued from page 17) 
which are inherently faulty so that their 
outcome will bu of absoluUly no \aluo 
Ueuco when tho difficultiLS of preparing 
blood specimens were outlined to us by L>r 
Abrams personal representative we offere<l 
to make every necessary allowance for detn 
mental effeetA Wo agreed to buii un F it 
A. man take the blood siiecimeuH himself, 
although wo fully reullKCtl that such procr 
dure somewhat weakened our test conditions 

The object of such a test iu to compare 
the electronic disgubnia with the known fiiets 
regarding the case Just as various L It A 
men tell us that they cht^rk up thur eUc 
tronlc diagnosis time and again with clinical 
flndlugs in order to have a cimhrmotion of 
their findings so we intended to reiiort the 
hi R. A diagnosis and the clinical diagnosis 
side by side Such u teut would bt inUrrst 
Ing In many ways If wo are to btlh\» the 
H It A. teachings at this time It would be 
os much of tt test of f-ho aceurucy of the 
orthodox clinical findings as of tho FRA 

Lnder date of October 3t>th Dr AbraniM 
replies to onr nHjuttst for blood diatnoaia 
testa as follows 

' Tour sukKCstlons to submit to blocxi tfsts 
ns a coiiclualic proec<lure is fruuglil with 
iminv errors 

Notably in tli« matter of reconciling llie 
average clinical diugnosls with the eittltonic 
reactions The latter are tssentinlly etiolog 
icul diagnoseH or diagnoses buscii on thu 
causation of dlsetiHi 

**The average clinical (llngnones an b»RfMl 
on tho exintcnci' of u hui»po<«im 1 h hioh wlnih 
is expected to be found at the milopsx 'Ihc 
electronic reactions are di«giioM« h of itroc- 
esscs, while the u\crage clinical dlagtnmi h are 
based on structural changes For Uhn renRoii 
they cannot bo exiMH*tod to agree 

“It Is conceded that the overage errors In 
clinical diagnoses under sysUins othi r than 
that of E R A t ary from 50 Ui IM) per ceut 
It is a quite diflirtnt mnttir whLllnr cxiiin 
iuatlons are made voluntarily or subject to 
tost conditions Tho p.sychological fiu tor ih 
an enormous one, as shown in in> joiir^ 
nal 

“I shall, on comltig to Now York aiibimt 
to dcmoustratlons that shall be just and 
scientific and before bodies who mii> sei k 
such demonstrations for tho sake of sileme 
and humanity so that I may pro\o the 
efficiency of tho R H A ” 

abstracts from Dr Abrams’ h(r»r 
explain themselves Wo gather (1) that do 
electronic and tho clinical (lUgnosea are two 
entirely different thinga and therefore oun 
not be used together for comparison (2) 
that Dr Abrams does not cart to umkrluke 
blood tests nt this time because (3) such 
blood tests ore opened to many ermra (-1) 
that Dr Abrams wUl submit to ' demonstrn 
tionj” here In New York before h st-ieniific 
body In all our correspondence with Dr 
Abrams it is evident that he dlfferputlntes 
quite clearly between “demonstration' and 
“tost,” and that his cooperation is to take 
the form of “deroonstratjons” and not 
“testa.'* Dr Abrams, it will be noted calls 
attention to the pcryefaologlral factor Ue in 
dicates that when the E. R. A iHngnoatician 
is working under test conditions, he is at a 
dsoided disadvantnge because of his anxiety 
rsgordlog tbs ontcome of th^ tost From 
titns to time ws have bsen warned against a 
•ksptloal torn of mind, for such a state of 
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Next? 


RADIO, 240-mne alrplanea, the four-wheel auto 
brakes have all been perfected in tho span 
of the lost year It la one of the commonplai^ 
of life that the scientist often spends a life-time 
on u single invention which m a few months 
takes Its place among the everyday necessities. 

^hat will 1924 develop‘d This question the 
Vientific American is in position to answer with 
its monthly chronicles of the important develop¬ 
ments in the laboratory, factory and field Tne 
story of these happenings are mtensely human t 
the most intricate engineering or industrial proj¬ 
ect makes an interesung as well as practical nar¬ 
rative And you will always find the Scientific 
American written in a lan^age Interesting^ easily 
applied and authentic It sWuld be your close 
friend m 1924 (If your subseripUon is not 
expu-ing at this time, wdl you do us the favor 
of clipping this message and sending it to one 
of your friends with your own endorsement.) 
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C HARLES EDWARD RUSSELL 
world traveler and keen ob¬ 
server of human affaire, says it is 
America, despite its apparent wet¬ 
ness, IB thriving on prohibition, and 
it IB thriving at Europe’s expenae 
The spectacle of the American 
workman, producing, under enforced 
sobriety, three times as muth as 
the European, is a challenge to 
European Industry The hand of 
tc'onomic necessity is forcing pro¬ 
hibition on Europe and the rest of 
the world 

These are the amazing conclu¬ 
sions of a man who has watched 
the prohibition movement with the 
eyes of a neutral Read RusselTs 
article, the World Going Dry?” 
in the January Century 


The Century Mmgaxine is keenly 
aware of preaent-day tendencies in 
literature, art and politics, and 
these tendencies are reflected In its 
pages There is no other magazine 
like it in its held Its editorial 
policy 18 to provide a liberal, ag¬ 
gressive magazine, with the high¬ 
est literary standards In addi¬ 
tion, the Century is a beautiful 
magazine Typographically, it is 
a pleasure to read Its illustra¬ 
tions are an artistic achievement 
The Century is a magazine to be 
read month by month Buy it at 
the better news-stands or, to be sure 
you do not miss any of the splendid 
numbers, use the coupon below for 
your subscription 


mind on the part of the investigator has a 
deddeiUy deUlraontHl influence on the reoc* 
Bong and consoquently on the accuracy of 
the findings Ilowover we are oortain that 
teat condltiuns cun bo formulated in such a 
msuncr as tu ujiproucb closely those of the 
UHUtd infurtnnl diagnosis The K H A. 
dlaguoKtlciau mny take our spedmous into 
hia own laboratory and there, removed from 
any unfavorable influences work out hli 
tliainuuos in the mAimer in which be is most 
accustomed E IL A men bnve been roas 
Blind on this point time and again 

We sincerely hope that Dr Abrams will 
see his u ay clear to uuilertuke a series of 
tests for as Ilo is the foremost electronic 
diagnoatlcian Ho 1 b the discoverer and the 
dean of the electronic practitioners Ul« 
name Ss knouu to the public and carries 
conviction, so fur as nny test is concerned. 

Recently uu hud the vlult of Dr Joan du 
Plessls MD who has been quite close to 
I>r Abrams Jii Uic di volopmeut of the elec¬ 
tronic techulMUP alio U (*ouaidered to be one 
of the foremost vkictruuic diagnOBriciuns to 
day, and who has dune a great deal of re 
search work of his own Dr du ricsala met 
several members of our committee and par 
ticipiitoil In on cxuliuiige of views regarding 
the cluimH ininle for eketrunio technique, as 
well ua onr puat and present expero nces 
with E. K A and our plans for the future 
Dr du PIcbsIr \irge<l that we arrange for 
tests with Dr Abrams, rather than continue 
to make icBts with D H. A men in the 
field To this end, Dr du Plesula is exerting 
his good ofhees In an endeavor to have Dr 
A brains submit to tests by ns without fur¬ 
ther loss of valuable time 

To those who have onv doubts regarding 
the aiiiccrlty and scrionsness of our Abrams 
investigation we gltullv rifir them to Dr du 
Flesslfl of ( ItUagu Dr du Plessis found ns 
fair and open minded anxious to learn all we 
eould regarding the ck*ctroiiIc reactions 
ready to make iillownn«*ea for the delieato 
forces Invidvejl nod willing to accept proofs 
far less signiflennt tbfin the fantuatic claims 
made for everyday FRA work On our 
port, we found Dr du Phssis sincere, modest 
in his nppridsid of E R A, syropathetie 
with our views, well versed in E R. A and 
capable of expkdning its intrh adles in a 
clear, positive, and uudemtaudatle numnor 

Thanks to (In kind offices of Dr du 
PlCMsis, the lending electronic societies are 
now coopt rating with us for the purpose 
of formulating a definite set of claims 
which thtv are going to submit to our test 
Qnestionnnircs an being sent to members of 
these sodetiei, so that the TO R A, claims 
can be boiled down to their verv essentials 
filtered so as to remove the nonsenaical fea 
tures which have caused so much misunder 
standing and harm to the cause, and pro 
sented to us in order that we may have 
something to work on Uesenreh committeen 
are being formed bv these societies for the 
purpom of undertaking onr teats It Is 
hoped that Dr \hrnms himself will head 
the research committees. 

SevirnI wm ks ago at this writing, we 
attended another < lemon strati on of the elec¬ 
tronic dtaguosis. In this instance wo were 
shown the touch method of diagnosis, which 
consists of running the tips of the fingers over 
the reagent s skin and detecting a roughness 
which is said to represent the electronic re 
actions We wore taught how to proceet] 
wdth A diagnosis of a blood specimen 

Frankly wo were entlnised with the proa- 
pecta of giving the reactions such a directj 
and, we hoptnl, convincing test Tlie methwl 
of detection In this case seemeil to offer more 
definite indication of tiie reactions than the 
usual permssing method or tlie sticking of a 
gloss rod Nevertheless after trying for the 
better part of an Aftenioon to detect the 
reactions through the roughness of certain 
areas of the reagent we are free to confess 
that we failed If tho reactions really gave 
rise to roughness, os elnimed, they could 
not bo demonstrated, even bv a stretch of 
imagination to onr mildest satisfaetion We 
were koenlv disappointed 

In an enrlv issne we shall make a formal 
report of what we saw at the Burnett Tim 
ken Research LubomtorT at Alpine, N S 
where an extensive stu<1y of the electronic 
reactions has been under way for some time 
Rather extravagant nse haa been made of 
the Burnett Timken findings regarding the 
E, R A equipment, by electronic practi 
domra, and it was in order to weigh tte Im 
portance of these findings that we spent an 
entire day with Dr Burnett and hta researdi 
dhief, Mr nnllberg 

All of which la by way of stating once 
more that the electronic reactions, on which 
electronic technique Is bnflt, have not been 
deroonstratod to ua in a oonvlncing manner, 
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TO THE MEDICAL PROFESSION 

The SCIENTIFIC AMERICAN Invites your intereat and cooparmtiOD in 
ha investigation of the ELECTRONIC RSACTlONa OP Abrami We fully 
recognise the vast public Interest In this highly controvaralal subject and 
w« enter the inveatigetlon open-minded, unprejudloed and at the same 
time unwilling to cither endorse or expose without first-hand proofs 

The SCIENTIFIC American wiu investigate on a thorough, scientific 
baale listen to the arguments and claima of both sidea and conduct a 
series of teats under the Abrams methods with s critical examination of 
the apparatus Dr Abrams has placed at our disposal his services and 
his laboratorlea, and eminent members of all branches of the medical 
profession will ssslst in this sincere effort to give ths public the truth on 
thta subject 

We shall be glad to have the benefit of your experiences snd opinions 
This investigation was inaugurated In the October, 1923 Issue, snd its 
progress is being reported in each issue until Its conclusion Should you 
wish to follow this investigation from the beginning we will be glad to 
enter your aubacrlption for 1024, and mall you the October announcement 
with our compllmenta 
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MY PSYCHIC 
ADVENTURES 

ByJ MALCOLM BIRD, 

Aaaaclate Editer, SaENTinC AMERICAN 

Mr Bird as guest of Conan 
Doyle waa piivUegad to play 
Sherlock Holmes in the psychic 
field. His book is a complete 
record of his seances and psychic 
adventures in txmdon, Farm, Ber¬ 
lin and Munich, and with the 
leading U S. mediuma. *'My 
Psychic Adventures” is a thrill¬ 
ing book as well as a sclentiflc 
treatment of thla new science 
Price |1A0, poatpald $1 U 

RADIO FOR EVERYBODY 

Br AUSTIN C LESCARBOURA 

MaaocfaMi E:i5tor SaENTlFlC AMERICAN 

Here Is a book that can be 
taken to tha work-bench, a de¬ 
pendable guide in buying equip¬ 
ment and Inetallation of new 
improvemente -and at all times 
written In undentandable lan- 
gfuage 368 pager, 116 iUustra- 
tione and working diagrame, tables 
and codes, bound in durable cloth, 
complete, authoritative, fully ex¬ 
plained. Price $1 60 poetpaJd. 

Revleed edition of 

SClENTfflC AMERICAN 
CYCLOPEDU OF 
FORMUUS 

The moat complete book of 
receipts publlshecL Acareful com¬ 
pilation of about 15,000 selected 
receipts and processes. As in¬ 
dispensable as a dictionary and 
more useful. 1077 pages, 200 
llluatrationa now In 83rd thou¬ 
sand. Price $5 30 In New York, 
Chicago $5 70, Pacific Coaat |5 76. 
Points propordonata. 

The new 

SClENTinC AMERICAN 
ALMANAC 

Pocket alxe edition, includes 
standard dme, the weather, cloud 
forma, eiorm signals, thermom- 
etera, flag fnanoal, salaries of 
officials, year 1924 calendar, plan¬ 
ets. star maps, tlgoa of aodiae, 
postal information, etc. Price 23c 
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An Army of Boys 

more than 400,000 strong 

,tt nt<ihr rasden of THE BOYS MAGAZINE 
ThU tmnF t« Ithilotf recruit! every day becauM thla 
tpleedldhr Uhiatrated meiulne oottulnt hm the ioh oI 
readlnt every red blooded American boy want! The 
vary beak tioriw both mHbI and abort by the world a 
beat wrkera. Special departmenta devoted to Radio 
Mechanlca. ElecSrldty Athletke, Phvtical Tralnln* 
Stamp CoUaotlei, Amateur PhotoMphy. Cartoonlol 
etc. etc. Beautiful padea with handaoiBe covera 
aad comic drewinda. 


etc. etc. Beautiful blfl padea with handaome covera 
In colora. A bU lot of lokee aad comic drewlnda. 

We tive away |132 00 in Caah Prliea for the beat 
amateur abiMi atoriea. drawlnde cartooni aftklea on 
radio meohanlee, electricity etc There la eonaaon 
why yoer boy ahould ooiwlnaomeof iheaeCaab Priaca 
Thcae Prlae Conteata are oonilnuoui and each laeue of 
THE BOYS MAGAZINE tflvea full pentculara re- 
gardlnc them 

Juat thipji gl^kl A SIX MONTHS aubacrlptlon for 
only 2S CENTS Suraly you would like to invcat thla 
tmall amount h dlvlni your boy or boy friend aixaolld 
mootha of pfeaenre eetertalnmant and Inatmotlon. 

Remit in atampa H more ooevenlent. 

(Oil aete et ell eewaatemda lOe • copy) 
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- Inr unequalled expreaenervlce 

ila New palatial Twin Screw OiLbumittr 
StcMoera 

S. S. “FORT VICTORIA’’ & 
S. S. “FORT ST. GEORGE” 
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iaehidlu Qolf Tetmla BtlUnr Bathiny 
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WmS Ifidloa CrulMa 

Detlgh^l cruisM in the Qema of the Corfb- 
beaa Sba, Stenmere mllfng ereir 14 dnya 
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FURNESS BERMUDA LINE 
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thue far How onn wc,. tberefure be inter 
onted In remarkable euren and atriklng dinh 
noaoa, dcncrlbod in bund twin of lettem which 
ha\e pourod into our cdlturltd rouiuu when 
wc have no proof of iht (xUteneo of the 
deJionte renctiomt on wlnth tin. entire odi/icu 
rente? 

The Future of the Air-Cooled Car 

{Continued Jrotn i 31 ) 

or IgniUoii timiiiK or iioor iiiixtiin udjuuimrnt 
that would ticriouHly inUrfor* with propir 
iind efficitnt roolmi, by air TIjIm t.niiiu)t b< 
poiiHideml senniiHly nn an ohjiotion, liowpMr 
btH’ftUMt no ctiKini Ih wupptiBtd to o|»erute 
undtr liiikIIUouh nf fnHufTiohnt olliiiK nr in 
eompli t* (urbiirctioM mid mn « hkIih whiih 
would (n\i an »uriy wiiridiiK of i illu r of 
theiie unfavorable factora ahould be pri-ler 
able to onn tliat wouhl rfintinnn to oporuti , 
inc fht-lLntly and laihapa to the detrinunt 
of itj* mcLhanlMUi As fur as uniforni cooUng i 
Jb ronceriHal a blower-cooled engine will ^ 
function QB will ua any watt r cooled power 
plunt undtr the sumo conditions of speed 
road or Rrudunt l 

There cun bt no more quostiun rtgurdliiK i 
the HUitabilitv of air (“ooled engineK for c< r 
tain clnFWfs of ulrrrafi than tin n U about ^ 
tholr Huectsafnl aiiplication m autoinohileR • 
and motorevLlta The writti had pi r>K>nul 
(.xperieme duniit the hit* war with niaiiv 
hundred uirnvolid ingirithof Isitli tin rotnrj 3 
and hxidirmik tvpia that win oim rnteil ^ 
under hia {w raonul MiiiH^rv iMicm in i xactln^ 
training work and ahaohitih no tnaibh was 
ixpcncnocil in cooling, tliein even though 
the) win run uiidi r full load and sjm ml eon 
ditiuiiK most ot tin tiim S I* llrroii of the 
Society of \nt«miotn» Piil^tiiitrs a well 
known uuthorit) on atr ihioIiui, leiuirtH the 
Hatlsfactory eoolmg of toi light imh bon hv 
ten inch utroki <\Iiiidir It\ din^t mr cooling ] 
and the de\( lopnu at in n snial]* r aircoohd ^ 
cylindtr of IW ikhuuIs ptr Kipiare inch * 
brake moati cffiI tile pn Hwun wbiib in <|i lid 3 
fslly more than tlmt dev • loped hv auy Btaiid ) 
urd nutomnbde (iigiiu V fill horHei kiwi r j 
three-cvlludcr radial air eoohti tiiKlni havim, 
aluminum cylimltrs with linffN is privioush 
doscribetl wub glvin a hriak-ilowii or tndur 
mice tcRt and stood up bijond any rnisiai 
able txpcctntiona for wat r cooleil avuition 
engines tven thoin,h it diowid a brak* 
mean effective pressure of j2''» isaiiuls pi r 
wjunre inch wlmh eompariK vir> wil) to 
the 00 to 110 potiiids found lu avirugi auto 
mobile engint-s 

Direct nir-coolid iiigines havt Im-i ii oiier 
ated from the Atlantic to tin Pucifii fur 
north and fur south through Death Valhv ' 
and across the \mirieau disirt in torrid 
heat and tirclii cold and the splendid per 
formnnee of the new types has demonstrated 
beyond doubt that air-itioling is desirable ami 
practical and in mv opinion on the eve of 
greater applh atloii in automobiles 

Floating the Car on Oil 

(Tom tin tied from pane fik) 
it Is moRt ncMliMl Ineidiiitally roaring the 
motor does not accomplish the tleslrcMl pur 
iKwe as well aa a inoderati speed with a 
retarded spark 1 

On cold winter inornlngK a motor that has 
been Btandirig all tnghtln «n nnheatid ganigf , 
may often be startisl by pouring warm water | 
from a tea kettle on tin intake manifold or 
Btill better, on a rag wrnppeil amnnd the 
carburetor Tlio added licut makes a derided 
diffenuee in the anmnut of gasoline that will 
bo valH>rlye<l even if the parts are not lieaUsI : 
very warm to thi touch i 

Kunnini, in weatln r that is very much I 
below the fm /lag tpm|>crntiire eools the 
engine too mueb not onlv for most efhi u nt 
operation but for tin rompleti consumption [ 
of the fuel imlpHs the radiator hood is used 
It should be rememb* rcti that an internal 
combuRtion motor operates nt Its beat < ffi 
cicncy nt temiwruturrR as high hr the boilmi, 
temperature of water ami one reniion a 
radiator is not made small enough to ketp 
the water near the boiling licat Is that tin 
water would have to bo repleiiishevl too ofttn 
for convenience When the engine U too 
cool the fnel la poorly or partially vaporised 
and much of It finds its way past the rings 
to dilute the crankcase supply 
Another trouble that followa in the train 
of Incomplete vaporiiadon of fuel In cold 
weather is an accumalntlon of water in the 
crankense due to that fact that when a 
mixture of guBoHne vapor and water is fired 
water Is one of the by products 'ITils watt r 
before the engine Is hotted up gets into the 
crankenge where It may froese In a layer 
beneath tlie level of the oil which floats on 
It and break the oil pump or make it in 
operative. Inddentally, it may make an 


'v n ' 


iTvco. 


Tempemiurc 




YOUR CHOICE 






Which one or ones of these 
catalogs will you have*^ 26 
catalogs that cover e\ery 
industrial temperature 
need 

You never can tell }ust 
when you will need /f/* 

a temperature instru- 
ment but It will pay * 

you to specify 
when you do 


s of these 

r e\ery '• 




If by any chance 
you cannot find what 
you desire in this list or 
you want specific information, 
a letter will brinil it 






t 


Use your pocket 
knife or shears If 
they are not handy 
tear out the whole 
pa^e But do it today 


Taylor Instrument Companies 

ROCHESTER NY USA 

CsBiidian PUal 110*112 Ckorob St Tyco* Bldf Toeoato 
Thars ■ a Tytet or Tatter icmperaiara tDairumeat for evtry parpota 


Keeps Them Training for Records 

Training of men and machines for bigger produebon 
never stops where counters are on the job Counters 
tell what production—what process —from improved 
mechanics and operating method Each gam serves 
as a stepping-stone to a further increase, when you 
take your “cue” from the records of a 


•\jwi5jk 

COUNTER 


Th* tars* Back Rir 
viutioH Ctmnler at right 
If Uss than Oitnat 
Sit* The jmalt R*wolu 

(fon Counter Uetov tJ 

sfcmM neoriy full tis4 


m 

Is L—=j 



The Set-Back Revolution Counter above re 

cordi ihe oiOput of the Urger machmea where the tevolu 
boiu of a fhan record openbOM, or output CouoU one for 
each revolulion, and aeta back to zero from any figure by 
turning knob once round Suppbed with from lour to ten 
figure wheels, ai required Price with four figures, as 
illuatratecl, $1000 (aub)ect to ducount) 

The Small Revolution Counter at left records 

the output of amaller machmes where a ahaft levolubon 
mdicatea an operation Though unall lha counter u very 
durable Os mechanism will aland a Tm high rate of 
speed maknH it esMully adapted to h^ fast ninning 
machmea will auWact if tun backward PrKC $2 00 

There\ a VEEDER to fk every machine —and every need in 
your de)felopmtni'UX)rk The feeder booklet shows SO pages 
of counters, write for this free guide to greater production 

The Veeder Mfg. G)., Har&conn 
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Keep‘VimFself 
Up to tlie jNtinute 
oaRA.£>IO 

The one best way to do it is 
with a Lefax Perpetual Radio 
Handbook. It grows with 
every new discovery about 
Radio. It cannot become old 
or out-of-date. It gives all 
known facts and the new 
ones as they are learned by 
the authors—Dr. J. H. Dellin¬ 
ger and L. E, Whittemore, 
Chiefs of the Radio Labora¬ 
tory, U. S. Bureau of Stand¬ 
ards, Washington, D. C. 

The purchase of a Lefax 
Handbook makes you a reg¬ 
istered owner. That entitles 
you to complete information 
on new Radio developments 
every month, without addi¬ 
tional charge for the first 
twelve months. This infor¬ 
mation comes to you in 
printed, punched page form. 
You add the pages instantly, 
easily. Included in this fine 
work is a complete list of 
broadcasting stations and 
full information about every 
one. No radio book is or 
can be like 

▼ J^T? klfr PERPETUAL 
Lil!i rAJi. RADIO HANDBOOK 

It is pocket size, loose leaf, bound In 
iBexible imitation Morocco leather 
—fine looking and long, long wear¬ 
ing Type is clear and sharp. Illus- 
, trations are clean, finely nttule and 
easy to understand. Index tabs are 
made of linen—tough and strong— 
plainly marked. 

Remember, you have in Lefax a 
practical Radio guide that will keep 
you up to the minute on Radio and 
all that goes with it Lefax Per¬ 
petual Radio Handbook gro#s with 
Radio. You get new, useful, au¬ 
thentic information, free, every 
month. But you pay for your bow 
only once. You don't have to vrrlte 
for new facts. They come to you 
automatically. Ask your Radio sup¬ 
ply man, stationer or bookseller for 
Lefax Perpetual Radio Handbook. 

^LBFAX, INCORPORATED, Publi$km 

Smnwn & Hh Ste., PhUadtiphlft 


•uuliieb with tba ^ and nralt In 
eyiihdbr widU. ProbtUr th6 Mf«Bt and 
uaiamt way to c«t aroaod tbit poosibfllty If 
to dnin the eraoketM orerj 400 of 000 ikiUai 
in winter 

One very important thlny ie to drain Ut# 
crankcuM only after a run, when the motor 
and the oU are tboroofhly heated up Tikis 
la not merely for the purpose of getting rid 
of all of the oU by losing It when it la at a 
free running heat, but for the mnrh mort im 
portant reason that all the fine partidea of 
metal which have been worn from bearings 
well as the sand that has clung to Ae 


a« tD wbithar dfoigtWsi wt adfptewi Wffl 
uitimatslj be the el air trsnmurfh 

The answer la that the two koto m 
tirsly differsDt oidkOrfs ot ootioii) and that 
one typo of aireraft oanoot trespaao on the 
work of the other from the very ohamtor 
of the baaio peinciides in tbo ooDOtrootion 
of each type The airpUwo spsOa speed 
without practioal limit, liwt hae a irery dai 
nits limitation In slse range and osgryiikg 
capacity The dtrigiblo can lioror hops to 
attain anything Hke DHudmuin alrylaBo 
speeds, but there la no practioal limit to its 
dee or carrying capacity ind the larger it 


cylinder bloc casting and worked loose will Is the more economical it bo com se. 


then pass out with the oil instead of settling 
and remaining ench dme to provide an mo* 
cumulation of excellent abrasive whore the 
opposite effect Is soudit 

Many bearings have been burned out in 
almost a moment by starting an engine In 
cold weather when the oil U very viscous and 
will not flow to the bearings in time to lubri 
oste them It takes only s small change In 
temperature to doable the time necessary for 
a given oil to flow through a small pasasge 
and for this reason the motor should be dealt 
With very gently for a few moments 
At such ctmos the differential and the 
transmisrion gears also will merely break a 
channel in a snmp of oil which has become 
practically solid and since geora seldom do 
velop heat enough to melt down the walls of 
oil thus created in time there is nothing to 
savs them severe damage In cold weaker 
therefore it is advisable to mix one part of 
motor oil with two of gear oil In order to 
bring the gear oil to the nght degree of 
viscosity For the chassis winter lubrication 
calls for a lighter cup grease for greaae caps 
and the same grade of oil used in toe motor 
for the oil cups At this time It wilt be 
necessary to keep better watch of toe varions 
oiling places on the chassis, rince toe eold 
weather may render them ineffective at any 
time 

With th« Men Who Fly—iii. 

(Coniinuad from pago 07> 
along toe line of the wind In toe most recent 
designs hydrogen mains fuel pumps and 
water pumps are incorporated in the struts 
tore together with elevators for passengers 
and baggage 

Of coarse the entire design of an airship 
la an effort to secure aafety and refinemonta 
and iraprovenaents are conatantly being intro 
doced Sluiied handling Is required and in 
time crews wiH become as skilled in handling 
gigantic dingible os the officers and crew 
of ocean liners are in handling the X^evla 
than In the history of engineering In gtn 
era! and triuisportation in purticulor no 
early disasters have prevented the final Intro- 
dnction of any invention which had an eco¬ 
nomic service to render 

And in favor of the airship there are dls 
tlnct eooooralc factors Given a steamsblp 
and au aimhip of equal gross weight and 
equal speed the airship will require only 
one tenth the horsepower of the former 
Here is the basir reason why wore speed 
can be obtained The surplus power of the 
dirigible can be used not to economise on 
fuel but to increase speed This is the air¬ 
ship s real reason for existence A speed of 
60 m p h is practically impossible for 
steamer but is an easy matter to attain for 
a dirigible 83 miles an hour has been 
rsuobod and 100 miles an hoar Is simply a 
matter of design Paptaln Anton Heinen 
German consnltant in toe construction of the 
ZR 1 ^ estimstes, for example, that the time 
of a voyage from Bon Francisco to New 
Zealand could be cut from 23 days to 
6 days. 

The not inconsiderable carrying capacity 
of the dirigible, added to this tremendous 
saving of time will nldmatsly id^e it a place 
in ocean travel on a vast so^e. But the in 
idol expenditure in the purchase of eqolp- 
msnt and in base organlaadon is enormous. 
In running charges fad Itself woaUl be an 
tneonsiderable item but repairs, replaoe- 
ments the use of expenalTe heUnm gas; toe 
Ooatly procees of learning how to run a dir* 
iglhle line, amHIhe possibility of ft low vol 
ome of traffic at toe aUrt, do not make It 
probable that operadons would bs immadi 
atdy succeesful from a flnandal point of 
view The fomUtton of an ititsfa4i 
while entirdy feasible and prondsfaig BtoaC 
be undertaken with gigando eapHito with 
tnen of tnormoua flnandal streogto who can 
take a long view of matters and not be dl^ 
tottraged by the loss of mooey in ths flnrt 
two or three yian of operadon* 


This admits of a ready exptanadoo. If a 
stnaU airpisne Is taken and dopUoated ob 
geomeCrtcally almllar Unas hot ft mack Iftrgsr 
scale ita toul Bft will increase ftS toe sQuare 
of the dimenslone, white ita stnietiiral walght 
win locreaee tbeoretically ae the oo)^ of the 
dimendoae. Hence as the airplane Incrtaaea 
In alae Its straotoTe wtU bear a larger ratio 
to the total weight, altboudi tUa etteet oan 
be mlntmlsed by improved eonatniedOB 1ft 
large slie alrplanea, and its ftsaCal oamtftg 
oapadty will diminish as a psroentags of toe 
whole There is, therefore, quite a definite 
limit to the ueeful stse and range of an air¬ 
plane, At the same time tbs dlflkiiltlas In 
landing a huge machine increase very oom- 
nderaUy 

ith the alrtoip the dtoatloQ Is diflereat. 
Its volume of gas and hence its Uftlng capse- 
ity increases as toe cube of the dlmenshme. 
Tts stmctursl welitot renolna the same or 
becomes even a dimlnlehiog psreenUge of the 
whole weight, while toe power reqidred de¬ 
pends mainly on the surtaoe area and there¬ 
fore on the equare of toe dimensions, A large 
dlrigihle, therafore, requlrea Jess Coal toon s 
smaller one for the aanM apeed, and whOe 
toe percentage of arailaUe load may not 
increaae the percentage of ooakmereliu pay 
load increasat Indefinitely with stse. 

Feonomically speaking thereforsi toe right 
direction is toward comparatively smi^ air¬ 
planes and enormously large diiikihlsa. 

But when It oomee to speed, the dirigible, 
while it compares more than favorably with 
ihlpa, or trains, must of nereaaity lag far 
behind the airplane This Is due to a remark 
able and often unrecognised principle of toe 
atrplene No matter what the speed of an 
alrplene la, the pull required to propel It 
through toe air reroolne toe same fractlOB of 
its total weight So that to carry an airpisne 
over a given distance toe fuel used will be 
substandally the sanna whether It la flying 
fast or slow We may travel very fast In a 
plane between two points and uas up fuel 
very fast or slowly and use fuel more sUwly 
But toe total quantity of fuel used between 
the two points will be the same Hence it is 
economically pomible to drive toe airplane 
at any speed we desire subiect to such Um 
itatloni as landing speed and the physjoal 
endurance of the pilot 

In toe dirigible, however, toe same law of 
resistance applies as In the propulsloD of 
ships Namely ths pull increases as the 
square of the velocity end the horsepower as 
ths cube Just as it Is Imposalbte to drive 
the Leviathan thronto the water at 60 
nules an hour without the use of sneh gigan 
tic englbea that no cargo or pafteenger capao- 
Ity Is left, so with the dtrigt^ it Is Impoe- 
elble to go beyond a certaia speed without 
destroying all conimerclal poestbiUttes 

No matter what temporary departnres 
from baric principles there may be In the 
use of the two types of olroraft, uUtmately 
fundamental laws will win out, T1i« airplane 
wiU be supreme for comparatWriy short 
hauls of between 000 and UOO mUea, it will 
be comparatively small and wfil carry bust 
ness men In a hurry mafl and vxp aam matter 
of small bulk The alnlilp wiU bs used for 
Jong hauls between 1200 and AOOO lailaa or 
mora, it will bava an qnortooqriy grtoter 
carrying eapaolty and wfll ulttmatsty carry 
nal frai^ in addition to moll and p**- 
■engert. It will be supreus for transoceoftle 
services and poesiUy for transoentlne&tal 
work, althoQjffi here it aiay meat wtto 
streaaOQs aifpians oempetitkm. Or a ooinU 
natioa system may oom Into t>ring where 
airplanes wW act as tmdm to toe mrin 
dliGUe Uswe, 

Hosordous as It li to uabe any propbeeies 
la toe matter, w« ofla ■aftdy eay that ho tm 
wQl sopeneM toe otoftr^ that oDq trill be 
ftaed Jn oMiiqftfttlon vlto toe othto. 

But epoogh to bUa Bidd U toJii etries of 
artidea to ebow toit too toMterriri poari* 
blHtiss of hbto find tfvpIaMs aW 

snortoeU^ toajjto ato wraa ready tor 


ree years of operatloiu 

^ Airpiftftftftf 00^ w dnSto to to to 

OoBtroversy often arisss over toa joiritoftl ad^parnaipmaHn ~ 



I F imitation is the sincerest form of flattery, 
then the Kelly Kat is the most flattered 
truck tire that has ever been built 

The Kelly Kat was the first non-skid cush¬ 
ion truck, tire adaptable to all sizes and types 
of commercial vehicles. Its popularity made 
it almost immediately the dominant &ctor in 
the truck hre field, and after six years it is 
still the leader 

This 'popularity has resulted in the de¬ 
velopment of similar types of tires by other 
manufacturers who have found themselves 
unable to compete ag^nst the Kelly Kat with 
ordinary solids. 

However, to build a tire that looks Itkc the 
Kelly Kat is one thmg—to make one that 
will give the service of the Kelly Kat is 
another 

Remember there are no Caterpillar Tires 
but Kelly Kats—and— 


It costs rm more to 
buy a Kelly 


KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y 




TMC Tines WITH NINE UVES 









federal has become one of the 
foremost firms in die truck in¬ 
dustry by anticipating the require* 
mentsofmotortranspwtatkm. In 
the wide variety of I^eral capa¬ 
cities—in the quality of Federal 
parts and units—in the refine¬ 
ments of Federal Modem 
Design and in the financial 
responsibility of the federal 
Company you will find the 
reasons for federal success «■ - 
1924 will see Federal forging 
still further to the fhmt of the 
motor truck business 
Keep your eye on Federal 


THE FEOERAL MOTOR TRUCK COMPANY 

Oatrort, Miohigen 


ECTLCOJU 

r^rLTCtTWh 

‘iMeans ty4nother 
Satisfied ‘User" 


Th* Motottris 1« a naw mathod of (U»- 
tribuUnf houaahold n acnatri—. It is a 
Btora on wbMla which vMta aU hundrtd 
famlliM ■ grMt ttvlnf in ovoT'* 

haad over chain or nalgfhborhood itoraa* 
Commodltlaa auch aa maau» vagatabiMt 
froiu, atapla grocarlat and drag ann- 
drlas ara diaplayad and priced for quick 
choosing Bvarythlng la aanltary— 
maata chaasa and parlahabla goods ara 
displayed in glass rafrlgarator and a 
patent basket tarva self da vies Is ona of 
Its (aaturas. Tha Mototaria Company 
has chosan Padaral Trucks for thalr 
inatallations. 


■' 'j-* / 
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SB £»etenttfic American BibBshtng Goi, K4unnSr Ga.New'Vbrk^ 


























MASTERPIECES 














St Qouficn t Unco/ti Urt' 
coin Park Chicago great 
et Arne c«in po a 
ttatue A ttriking delirmv- 
ion of tibt impic nobiUty 
of Ahrahatn Lincoln. 





* I 'riOSE stalwart qualities of character 
which distinguish the leader are not at' 
tamed easily, nor by chance Only through 
faithful adherence to lofty prmclples can 
they be acquired 

The Lincoln car is universally recognized 
today as worthy of its honored name be' 
cause each step in designmg it and in 
building It has been taken in strict con' 
formity to the tenets of correct engmeer 
ing masterly workmanship and good taste 

The refinements for which it is notable 
have been developed from a basic struc' 
ture fundamentally sound It stands four 
square, a recognized masterpiece 

LINCOLN MOTOR COMPANY 


D V S ON OF FORD MOTOR COMPANY 


DETROIT MCWOAN 



y/\ 










LINCOLN 
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Famous ZR^l 
Ball Bearing Equipped 



mount consideration on aircraft 


of all kinds. To insure the utmost 

reliabih 

ty in the rotatmg parts of the 

Navy’s 

largest dirigible, the ZR*!, the 

builders of both the engine and the 

transmission units used Hess-Bright deep* 
groove and Skayef self'aligmng ball 

bearmg! 

at almost all the vital locations. 


The use of SKP marked ball bearings in this 
outstanding aeronautical achievement where un 
fading performance under heavy loads and high 
speeds are essential requirements, is simply an^ 
other recognition of their superior performance. 


HESS BRIGHT BALL BEARINGS 


* INDUSTRIES, Inc. 

165 BROADWAY 
NEW YORK 


8KAYEF BALL BEARINGS 




IIM. VolnM UO N<mbtr 1 PuSIMnd moatKIy Inr SdvnUfte Atii«i«*n PuMlkhlng ConpAn/ at Broadvky New York N Y And printed In the U S A. 
pw ye*r Hnteiid •• ■ecnniWthMi matter Jun# 19 1979 at tha poet oAee at New Vork N Y under the aci «/ March 9 1979 
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^ieTOWN QRIER of TODAY 







I N the quaint old villages and towns of long ago, 
when each community was a world unto itself, 
the Town Cner played an important part m the 
affairs of the day With clanging bell and stentorian 
voice, he used to broadcast the news, perhaps weeks 
old, that occasionally drifted m from outside places 

Today news from all parts is immediately available 
right at your fireside No matter how isolated your 
al^de. Radio binds you to civilization By a turn 
of the dial, the happenings, entertainments and the 
amusements of the world are yours to command 

The Crosley Manufacturing Company has done much 
toward bringing this new wonder within the reach of 
all and has made Radio a living, tangible thing— 
something to use in daily life, in business or pleasure 

Popularly pnced. these famous receivers give perfect 
performance Unsolicited letters arc rcccivca daily 
from owners telling of satisfaction and new distance 
records 

Everyday tests prove to us that Crosley instruments 
are the most simple and efficient radio receivers ever 
offered to the public regardless of cost 

For Saim Good Do^orm Eoorywhoro 

Write for Complete Cataloa Thii fully devcnbei tbc GroaJey 
line of Radio parti and receiver! which ran^c in price from 
a 2 tube »ei at $30 to a beautiful Coniolette Model at $140 

CROSLEY MANUFACTURING COMPANY 

Powel Crotley Jr 

228 ALFRED STREET CINCINNATI, OHIO 





<uflodel X-J 

^65 







Croaley Mod«t X«J—Price $65 

A 4 tube radio frequenev let combinlof one itage of Tuned 
Radio Frequency Aropfificatioo a Detector, and two atafca 
of Audio Frequency Aalpllficatlon A jack to plug In on 
three tubca for head phonca, the four tuba being ottierwiae 
connected to loud apeaker, new Croaley MultUtat, uolvcrul 
rheoauu for all makaa of tubci for drr celli or atoraga bat- 
teriet new condenaar with molded piatea, filament awlioh 
and other refinementa add to Ua performance and beauty 

Far AWagfag fa iUUM sHiH—m n$ iH oam «#e»/ it 
Coat of neceatary acceaaoriea from 140 OO up 


[U Better-Cost Less 

I Radio Products 

Tkt BrtsicstHBg StsH$o WLW 4* moknio^mri Ay (A# 

% CROSLEY MANUl>ACTVRiNG COMPANY 

i 


-MAIL THIS COUPON TODAY- 


CROSLttY MANUFACTUWNO CO 
a2S AUred St Qfielonari Oblo 

O aa? & a w 

PImw pmII eM IrM qI dura* row eomalew cMaJog of Cnwlvr 


Name 


The Largest Mattu/acturers of Ran/io Receivers in ike World 
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With the Editors 


O NB of tlie functloiifl of the editorial 
staff of any joonuil of standing Is 
the answering of Inquiries Between the 
questions asked of a given editor, and the 
field \\h!ch his paper covers, there exists 
a distinct relation Xhe rimgazlne of 
detective-story fiction Is asked l)ow to be¬ 
come a detective and how to catch a sus- 
{►coted wrong doer, the Journal of boo 
(^ilture Is asked questions on keeping bees 
and marketing honey We ourselvos un 
able to define oar field any inore closely 
than by use of the word “Holcnco with 
mure or less emphasis on the adjective 
applied, ’ are asked questions about cverj 
serious and near serious topic under the 
Hun 

H OW can 1 keep the ground water 
from seeping through the cement of 
my cellar? What Is the cause of the lal 
end drift of projectiles? Whnt Ixjok 
would you recommend for an clcmentarv 
Htudv of the elliptic functions? What is 
the present iiianufattaring <'t>8t of helium 
under tlie best conditions? LKws the dlvln 
Ing rod reuily work? Will n packing of 
sand conduit sound? Is there In gineral 
use In the United States a welding pr(H*e8H 
notably sutierlor to those current in Eng¬ 
land? IIow much heat and light does the 
earth receive from Jujilter? Ilow cun I 
bor© holes In glass without breaking It? 
Whot is the differeuc*© l>Ptwe«i the Be\erul 
species of horsepower which one finds 
quoted, and how Is euch calculated? How 
many prime numbers are there and is 
there anv simple factor test for large 
numbers? What are the formulie for the 
paste and the electrolyte In a storage bat 
tery? What Is the highest Instantantmuft 
Hl's'ed ^»^er developed by an ah plane? 

M ost of the people who ask us ques 
tions like these renllze that wc cant 
huie the answers on our finder tlp^ and 
are content to wait while wo die tlam up 
Olla rs are not so easy to deal with Hu c 
call us up to pmpound a question width 
tlalr own search and that of tia Ir librur 
Inn has failed to netllo and thej are 
highly Indignant when we dn not gl\e the 
answer Instanter Tlie explanation that 
it has to he looked up, or that the mem 
her of the staff who could answer It 
without search Is not at hH desk Is re¬ 
jected scornfully and tlie voh'e on the 
()ther end of the wire expresses more or 
loss explicitly Us owner’s feeling that we 
who cannot answer out of our storotl wls 
dom ftn\ question which he could 
pritpound, In anv department of science 
wliMte\cr arc decidedly out of place ou 
the editorial Mtaff of tho SciKNmn Amer 
KAN This 1 m verv Kralir\lng In so far 
as It refiecU the esteem In wlihh wc col 
lectlvely, are held but It Is min^ uism 
the IndiWdual etlltorlal dlsporitlou 

W E have another grievance against 
some of those who query us Jlosf 
of them hove significant questions on 
topics In which they are seriously InUr 
ested Blit there Is always an appreclablo 
residuum who ask trifling questions on 
trilling subjects Every querv editor has 
a doit«i or so of these good old chestnuts, 
which come up three times n week, an 
regularly as the chtck nms W<^ hn\'i had 
as inAny as flye of them In one letter 

D id the “Titanic” reach the bottom or 
d<ies she swing susp^ded at an In¬ 
termediate depth? If a bullet la shot from 
tfie hack of a moving train, at a speed 
equal to that <rf the train, what hapiiena 
to It? Who Invented the automohlle? If 
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uu exphtHliin (m t urs with no person in 
earshot Is there tint sound/ liuw do wc 
explain the tuttlQK up ef uR el^bt Inch 
wiuan Into pleees that fit tojfethor Into 
two rectangles with an aiqmrcnt ajfgregatt 
area of 65 wiuare Imhesf All of these 
fls well as numerous others which we 
could (Ite ^^e bn\o unsweretl In and out 
of print on numerouH occashtns but they 
kw p rljfht on toinlnk riiolr efftst ui>on 
our time Is wtriouH, and on our tenqier 
even worse 

W 1 r L onswertniT questions is part of 
our Job and on the whole wc enjoj 
it It <N)nKtltu(ps a very real part of oiij 
servU( to our readers Hut wc hope for 
the inllhnnluiit In wlihli uo querist will 
out of Idle rurlositv ask us trivial imd 
hackneted cpiesllons and In whloli t very 
qiurlst will first niakt u rLastmable efTorl 
to find his answtr for hiiasilf and will 
tlan rialDe that his Inabllltv to find It 
ut all IS ^ood tnditalion lliat we can t Klve 
It oftlmnd If all these thlUKH would 
foine ira», llu answtrinx of our rtHdiris 
quLstionH would l)e a (ontlnanl pleasure 
id of a pUasure mixed with iieriodU 

pain 

O b less NisM-tai ulai Interest than our 
ps\( hit and Ahrums inv^^stiKu tions 
lait no doubt of tnnttr prattlcal value is 
OU) presint (aiuiiat^^ for lla Impnne- 
ment of iit^hwiu tnilllc Londillotis. wlihli 
Is rtprtstnttsi In this Issia hi tiu artkie 
entitled OQi Law vs iMirtv Hfchl Tills 
tanipalKn has foi its puriKist tin stud\ of 
fiafiU law s and n luilations hlifliway fat II 
Itlis In \aiimis i>ar(H of tin. country llir 
trafik congestion In ilties ifradc erosslnipi 
and otia r fuituus which nain rn tvtry 
oiH whithci an automohlle drl\4 r oi not 
What with iiiillU>nN of passeni?* r lars In 
oiaration and hundreds of tliousands of 
niotot tnu ks and busts tla hUhwa>8 
|)l iv a most liM)xirtaal roU lu our national 
life Of late tla nuiala r of a< tJdenls 
lia\t lietn stall as to uttraf t uiidth utt^n 
tion and It is t \ident liiai someihln*; 
must Im doiH to makt hkltwav tratlU 
Kiftr Ilian It is todm And If nothing is 
done till c\ktiiiL, dilIkullUs will by no 
niHuns rluht tlamwKes, but mtlar will 
K< iqi on intL.>ia ntinx So, somttblut must 
Ik dom*—and dnui qultklj 

N * *\\ this likhw 11 ^ tiallk in itU r \urU s 
lnaa on* part of ila cxamtr\ to an 
orin r dm to lo* al tondltloiis and hnnl 
laws NtverdahKs It iiiusl la ismsldercsl 
In li nils of till tnllit (oim(r\ for It Is 
a iialional probhni iiiid noi pun U a UhuI 
om It miJIn fta an intenhan*re ttf hh as 
Ii Ik ns msi'^sarv to la ar from tin motor 
ls( In 4 alllornla tis It Is to hear fmm tin 
truth driui in Sew 'I ork ludml we 
want to liuir from ev4r\bod\ reganllni. 
fNlNtiUL dltlbiiltUs In litkliwav trunspnrt 
and lilKhwa\ tra\tl as well as au\ iduis 
width niiiv la laii forward b\ way of 
hi lpln« s(>l\t tin cvIstlnL'- problems Let 
us put all oar views and ideas to;,ctIi( r 
(Ut in tomb with us hv addressing your 
letter to the nt^hwTLy TraflU Editor 

I I the Ahrains Invcstlci Hon now iMinp; 

eondmt4d b\ this journal has artom 
pllslad nothing elst us the result four 
rnontliK of patient and tmn h nllOL Inustl 
lOithai It has at least kiilod down th 
(lalins (d the K It A (llKtronh Ite 
n< tions of Abrams) pra< tit lorn rs tip a verv 
imuh*st basis as loniparod with the elate 
orate If not fanlnsth cl dins oriffinalU 
imule for this n4w tec Imlqiie Pape 87 
of this issue tells tin stors to date 
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federal Motor'Eucks have 
plao^ an unportant part 
in Motorlransportation 
since the beginning. Federal 
Motor Tru^ and Busses 
today are traveling the 
streets and roads of the 
Nation to help speed up 
travel and save the time 
of passengers and ship¬ 
pers. federal Busses 
are attractive, comfortable, 
economical safe and fa^ 
Ride in a Federal Bus 
whereveryou find th^. 



With the attractive passenger Motcw 
Bus pictured below Federal it meet' 
ing the demand for better highway 
vehicles for transporting passengers 
In bulk over the highways* This It 
specially designed six cylinder^ all seed 
body, safety bus, folly equipped and 
luxuriously appointed. Furnished in 
two capacities 18 and 25 passengers. 


THE FEDERAL MOTOR TRUCK COMPAHY 

Datrert, Miohifan 




[Means oinother 
Satisfied ^ser** 
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NEW YORK, FEBRUARY, 1924 


FEW numthd ago r cablegram rpl 

from Chlmi ntinounced t>erimp« J. J 

the moat ciirhiua And ever nmde 
14 explorafton Roy rhrtpnmn Andreevs was 
the leader of the Third Aularlc ExpetlUlun 
of the American MnHet[m of Natural Mlatorv Tlie 
Aiuerican Asiatic Association, and Magazine It 
Is through the courtesy of Magazine that we are 
enabled to present, largely in Mr Andrews* own words, 
the Interesting facts of bis discovery of a nest of dino¬ 
saur eggs. 

A dlufwaur was an ngly brute and would alarm ev«i 
a gn>wn up, If we should see him stalking with the 
thin hatchet face, elongated neck, bony fromo and thick 
tall Even In restoration It is an awe-inspiring mon 
flter which no artist could evolve even from a discasetl 
hraln—the reality Is much more hurrihle. Ten iiillUon 
years ago this strange creature existed on the edge of 
the shallow basin of Mongolia und slowly waddled 
down and settled Into the sand and in a Imllow left n 
nuud)er of eggs which fortunately for us, were never 
hatched by the bent of the sun 

Of coursc^dinosHurH have l>een found In other parts 
of the world, but tliere has never been anything ho 
spectacular in the whole history of paleontology as tlw 
discovery of theae remarkable eggs It Is probable llmt 
the dinosaur migrated millions and mlllUms of years 
ago through Siberia and acroas the land bridge to 
America, and spread Inland to Its western coast where 
the type grew to an enormous alse and developed 
horns Heretofore we have always tliought that the 
fossil bones of THopfOtops originated hvre They ai> 
peared completely developed In the cretaceous rocks 
and gave no clue to their family tree Mr Andrews 
says that it was on a brilliant dav In midsummer ten 
million years after the reptile had made Its nest In 
the sandy hollow, that the exrteditton pltrhwl their 
tents on the Hm of a great depression just below where 
the eggs were laid Himdre<ls of feet of earth imd 
drifted over them through the apes und by thf action 
of wind, frost and rain leaving them half exiKised 
tiome showed only bits of broken shell hut four re- 
iimlnod Intact Tliev were no longer white their long 
entombment bad changed them to a dell _ 
cate brown The configuration of the i \ 

country was vastly different from when ^ 
the dinosaur laid tlie eggs Of course the 
climate lind altered enormously In the im¬ 
mense period Intervening between the ^ 

lime the eggs were laid and when they J 
were discovered 

Mr Andrews, In his story In AaM Mag- 
azine, describes most Interestingly the 
actual discovery of the fossil remains Tt 
seems that the photographer wandered off ’ 
to look at some eartl» ovens left bv Mon¬ 
gols and much to his surprise he found 
that they were at the edge of a plateau 
that fell sharply away into a great basin. I 
He decided to spend live minutes In look- V 
Ing for fosolls before returning to the j 
automobiles Almost at once he discovered | 

n small white skull* which was afterwards 
Idrttlded as an wn'otitor of the great y^'JigrTr* 
homed dinosaur of America The locality ■ 

was worked over in the usual way and ^ 

one Of ^ party reported that Iw was sure 
he had found fokatl eggiL This seemed so remarkable 
that the matter was turned over as a joke but never 
thetes* It waa agreed that they walk to where the 
aDeged eggs had been discovered Then their in 
difference suddenly evaporated for they realised that 
wera looking at the first dinosaur eggs ever seen 
by t humafi being Mr Andrews ssyH "We couW 
hardly beWevs our eyes, but* even though we tried to 


The Oldest Eggs in the World 


iiuount for them in f*vei\ fH/HNlhle wav uk KWilogituI 
plumumna tin re wuh im hlmdow of dnubt that thty 
rmll> at a* eggs That (lav muKt Im» those of a (lln.f- 
Huur we felt nrtaln Tria inough it nevt r wuh known 
before that dInoHnnrs did lay eggK hut nlmi most 
modern reptllea are ovipirouH, it wuh eonsldtnd proh- 
ahJo that tlair jtinhuf maeHtors fotlov^e<I thin niethod 
of «production \om rthi lenn, although hiindieila of 
skulls and ‘^kelHons of dinosaurs had lasu discovered 
In various parts of tla world, never had an egg l)een 
brouglit to light 

"Thefte tggs could not In lliose ot a bird No birds 
are known froni tin j/owir ( retaceous tin geolo/,bftl 
liorlToii in whbh the i were found and all the 
lurahHli and Uppir (Vitme<»iis blr(N w< rt inutli too 
mnall to have laid eggs of this sl/e Tim elongate sliapi 
of the eggs Is dJstlmth uptilian A hlnls egg usnally 
La muth larger at om end than at the other because 11 
is doiKtHltMl lit I nisi from wlddi II nilgld roll out nn 
less It rofdMil on Its )Hilnt lUptth iggs \shkl» often 
are burled In tbe uirili oi sand umukIU an elongate 
and Klmlbii In sbai)e to the s|s*clnunH that w< found 
These eggs wire In a gnat thposit full of dinosaur 
skeleiiinh an»l csminlnlng mi far ns wt ^ouhl discover, 
no remains of othir aniniaN or of fUrds 

"Tliree of the eggs hi\ In a clusiir and evlihntly 
wore In Hie (\ntt spot wlun tiie> had Unn deposited 
bv tbe dinosaur 11 k luokm shells <»f stveral oUkik 
re parilalls nububh d In th< hm k Tusf iindoi ii low* 
ftundstone sluir Usldt Wbbli the^ wtri plriK, wt could 
w*e the proJ«'<tlnk i nds of two olhtrs ^V Idle dl tlie 
numbers of tiu I \iKditlou wert on Ihdr iiands and 
kUiHs nlsmt those b n mlHlon j i ar old eggs ( tsirgi 
Olwn Ikegim to Mr«|M awin the ioos 4 nsk on tIu sum 
mit of the shelf and to otir ania/emeiit lu umo\irei| 
flu skeh ton of n simdl dlnosniir l\ing <lUd or ten 
Intiits ahovi the < ggs Was It the nptlk Ibiil had 
laid tlie eggs or was It a prtdaforv dlnosatir tliat iatd 
enme lo ufKin tlain' We cannot tell but we like 
to think llutt soim suddm catastrophe ovtrttxjk the 




fh Mut^"-‘— -—‘ M*-*-— 

A *'ckNie-up** of a DinoHaur egg poriiapa ten million yeara old 


actual egg layer, while on a visit lo Its nest 
"We believe tltat the i*,ga were burled In fine silt 
or Rand, which would U pecuUarlv suitable for the 
preacrvfltlon of delltnte objects Tills place inuv have 
bcesi low ground, o\er which the wattrs of n river 
would Rpread duilng iloisl time, but running streuni 
action ctuild not havi taken place here or tin iggs 
w^ould have been rolled about aeparatetl and Inevitably 


Roy Chapman Andrewa examining one of the egga 

luoken Personalh I Ik Hove that tliev were IhipIciI 
in light WKlimenl (arikd over ibem bj thv wind Tlie 
Hist HiK\lmeMs found by (hsirgi Olntn an almut tiglit 
Imhis in imgtli iiul stvtn Inches In tlrtunifen*nce 
iluy an nitlar more elongate and flntUutHl than Is 
usual in till (UM of moduli ropliU e^^^s an<I erv 
mm li longer limn tiu eggs of anv knowm bird 
* TIh presirxatfon Is fKautlful ^ome of tlit eggH 
l)a\e liei u ( iiwIhsI but liu jKbbltsl Kurfuci of tin slu Us 
is as fierhH f is If the < ggs had bv^en laid v^^terdav In 
shad of tin nillllon vears ago Tiu shells are aUnii 
one hliheiifli of an Imh fidi k and pnthablv were hard 
and not meml)i aiious Fine sand has 
filtered (lirougli hnaks and Mu tnbrloP 
all Iho eggs is suUd saiidsioiu In tiu 
plioiogrtiidis the blfs of broki (i shell 
pnrilallv < mix thU d In the roik nrepIulnW 
to Ik* ws n, and It netds strebh of 
Imagination lo realin that the ohJtvtM 
plitiired are rtalli tggs In fuel we trletj 
our liest to think of anv geologUal )»lie- 
nomenu llmt fonid hav« produced a slmi 
lar result but try as we wouhl we could 
np\er get awii\ from tin fiuT that ‘eggs 
Is eggs and tliat these were laid bv a 
dInoHuiir 

\ ftw davs after tbe flrKt dlHCovery five 
i*ggs wire found In a elupb r Altogether 
2") tggH were taken out and not dl of 
Tliem have Imkh brsuigbt this (ountrv 
^ j as VLt I urtber examinations hIiow that 
then were a number of Hi>ocks of dlno- 
■ fluur eggx and niont Interesting of all was 
the fact that In wveral of tin eggs that 
" Und lusn bnikvn in half tture (*ould bt 

plalnl> dete<ted the ihllonte bone of tin 
emlirjonlc dinosaurs Never Ik fore in tin bisrorv of 
science has It Ix'cn ixiHwible to studv pabsx mb» \ ologw 
Baby dlnoHjiurn that bad prohablv Ixxn biiicbisl only 
a few weekH and others In till stages of growth up 
to the adulta ten feet bmg wen iNi diMovtnsl as 
fossil remainK OrtalnU Mr Andnws has to Ik. con 
grutuhded on tbe most remarkabh dlMintrv ovtr niiide 
in the hlston of paleoemlirvologv 
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The Romance of the Lock 

Its Development, and the Means Employed to Beat It, From 

the Earliest Days 

By Edward H Smith 


r 1 

L J 


lf)\ F nnd lorcony Inuirh ni h»ck«mitha. 

L Thert ina> U an n!lltt*rHtlve o\trliurden 
in the piiruphntHt hut there iH no dlvtiKU 
thtn from truth Whetlar pUNUhm or 
<unDin#c Hliiill lauifli hiMt—hnw or Auto- 
* lykoH—nho hIuiII sjiy / For tlie ijrewni 
howt\tr the of thtft lauRliK lon^,tr louder and 
lietter The ImrrierM IiIh < hihlren iireak are the Bub 
stantliil ones leas ftduitouH than love a but more re- 
wardliiK '^e nia\ n(;,left this mirth of lovera and 
(onsldti that of tlileves 

To tnu< ihlN i]lmh]r\ to Ita in]f,ht lead ua 

lnt(» I(M» (h4p and distant peregrlnalitina b<*sIdeH there 
In (.noimli to ingage our attention In the preaent and 
th« ImnuHllate pant 

l>ato in the hot morning of Seplenil>er JT 1805, two 
men drove Into the hlHtorh t(»nn of ronn)rd Masa, In 
an old phiiton behind a Hon*cl man dn v, tip liefore 
the (amcord National Ihmk and hllthtly committed one 
of the truly monumental pltH^es of lock defying Their 
TiuineN were liungdon \V Miwire^-of whom previous 
naotlon—and Hurr\ Howard The evil tlial the^ did 
ha» an you MS', lived aftir Hum Indetal the crime 
the^ (4aMmitte<l alill\ and oinnlv In tiu v^hlte sun 
light of that autumnal noon luav In »ald to tonstltuU 
one of the decisive ent„akunenlH l>et\veen llie makers 
and hreikers of hnUs and It is ihereft^re an Imjvortant 
page from the «ndhHK Mtory of barglarv 
Tlte C^mcs'rd National Hank, tin old and csmsirvatlve 
UiMlItutlon, then conNldered Itself will profeitt<l with 
a cltllltMt Iron vault \\huw> entnimv was guarded by 
doubh d(H)rN of tia Name matt rial and an Interior 
tiurglur puKjf (heat of aptshil umstnuthm flvt kejH 
wtn rtHiuIretl to nUuHi and o|Kn Hu oiilii 0(«>r of the 
vault two oianed tIu lumr doors ami two more were 
needtnl to get Into the diest The UmKs wen of the 
kind (alUd wardtsi a tirm whhli will ht iKphilned 
latt r Tiny w< rt tif most ituaplUahsI ih s|j,n ami ttnest 
English iiiannfat I tire—a dtlail whhli was tlu*n <*011 
HldC'red dlHtlnctlvt and n assuring, allHlt 1 nfsllNh loi ks 
sprang into naddtn disn imft Imnudlafciv afdr tiu 
ensuing < rliiu nnd toiitiniie to lids d iv to la regarded 
with Hllght esteem In Anurha 

laingdon Moon who llveil In Hu neighboring village 
of Vathk noticed whlh vNIrltig In Toneord erne dnv 
Hint the rashler of the Fonofrd Hank IocKimI up Ids 


immev < hanged and to negeitlute a piiiehuse of bemds 
A few nights urte*r the arrival of his eonfederate 
\dumi 4 went to the hank and examined tlie lex*k on the 
street denir He Inserleel a blank key of a size to fit 
the kevhede Imvlng ilrst taken the trouble to coat the 
kev llghth with wax By turning the htunk ognlnat 
the Inner inwhanlsni of the lock the wards naturally 
hupn‘M«tsJ thtlr leoNltleen or oaUlne^s on the soft wax 
nnd this map e»f the ‘works’* was curried awuj 
Howard fashioned the kev to fit and the prospective 
burglars returned to the hank on a 8 ul)se<|uoni evening 
to have HuIr trv Tlieir key did not work so Howard 
got u ladder nnd b\ lls lulp reached the ix'ur windows 
of the bank wbkh I huve negle<ted to record was 
Mtuate<l on tlie wsimd iltMir of tin building over the 
oilhes of a real eNtat* Arm 

Dewynding to the street door, Howard removed the 
tmlts and look off the lock It was found that a special 
metal tongue preventofl the opening of the lock with 
I lie improvlsisl ktv This bit of metal wuh filed away 
nnd the huk put back Into pnaltion Now the ktv did 
the work The first atagt of the burglarv was accom 
pllslUMi 

On Hu Nuuie night the plotters took an Impression 
of Hie lo(k on the seis>nd floor, width fastniwl the 
d‘>or leading lnt«» Hu hanking rooms A second key 
wttM impruvlNCd to suit this pattern Hn n convenUnt 
dark night Hu silundng pair ntumoil o|iened the 
street door with Hielr first key, found Hmt their sv*cond 
key worktd the hak of the door ujistalrs and so had 
w<m their wav to thv vault ’ But here thev met decldt?d 
obsiacles The five kevholea of the oubr do<»r were of 
no <udtunrv tleslgn and atteuipts t<» make Impressions 
througli them W 4 re frulthss 

But tiu ri‘SMurccful Moore was not f«»ll(d lU left 
Ids confuh rnt< on tlie farm at >atlck ami w«nt travel 
lug Id qmsi of the Aiturlcnn agents for tiu LMgIlsU 
vaults liHi d In the Foneord Bunk TU found tium In 
Boston, with out of the doom of the ftvt kvvs In Hu 
showroom for exhibition ptir|s)scs Moon plausthlv 
repress niul lilmmlf as a bmker and dealer In sts iirlties 
with the result Hmt the agent cart fully exidnlnod Iht 
wfirkings of the ha ks showed him nnd hi him uw 
Hu kevs outllmd the spixial tricks that Hdhtl burglars 
and gave Ahiort tvirv shied of Infoniialloii la nociUsl 
Vs ti result uf this visit five keys win madt frtun 


in with their two keys and tried their new openers on 
the vault None fitted but by means of wax and pres¬ 
sure the hurglara were able to determine their errors 
and correct them After several sulisoquent visits they 
had their in profier shape and the outer doors of 
the vault were opcneiL 

Moore had of course, alsti learned all about the inner 
door on his visit to tlie vault agent and Hauck was 
provided with approximate keys to fit the two locks 
encountered here Once more the pnicess of repeated 
trial and error brought succeHi and the nten stood 
in the presence of the chest They found that the first 
of its two locks merely held a guard or apron over 
the true keyhole They found little difficulty In making 
a key to o|)en the guard, but once they hud accompUshefl 
tblM ttuy met a new nnd apparently Insuperoble ob- 
stade I'lie lo<k and key of the cheat were evidently 
of special and exclusive design No Impression could 
be got and thtre was no br>p4" of dlscovertng the secret 
from the maker Tlie burglars decided that they would 
have to do tlulr Job at nlgbt nnd win their way Into 
I he chest with powder a c«>urse they were loath to take 
liocause of Its dangers Mtawe had set hts heart upon 
a mysterlouH nwmdav hurglury—noiseless swift and In- 
(X)vllLable He understoml that no one would notice 
him and Ids m)rrel man on the (xiuntry roads In the 
middle of the day No one would remark his coming 
or going at hiuIi an hour, whereas u filght by night 
from an ntanned town mlglit lie obvious indeed, espe¬ 
cially if it ended, us was intended at a farmhouse only 
K few miles ftwav 

A<x*ordinKly McK>re went Imtk to the Imnk once more 
(<i huv u ft vv UmdK an<l carefully watchwl the cashier 
»)IH*n the vault The pn llmlnarles IntoreHteii Iilm very 
llttU, but when the twnker rcathed the chest Moore 
almost Ieai»oil wlHi excltenu‘nt for hi saw the (ashler 
riaih up to a dusty high shilf and take from its hiding 
plaie the mvsterlous key that opened the strange lock 
of Hie nioncv ls»x The hurglnr Ixmght the bonds, 
chatted with the banker and made excuses to stay long 
enough to sec the chest rehaked and the key furtively 
slll»ped hack Into its ni( he 

So the rubbery was < one hided Tlie plotters had 
nothing to do hut c<nnuilt It Tlulr preparations had 
taken them lietween fivT? and nI\ months, but now thev 
were certain of tlulr prev 


Instlinilon at nn<in and viuit luMue to hts 
ninatnlng awav until half pn^l I 01 J otbsk 
(ImnM oliMirvatlon the great rohl>ery was 
fniindtsl M(H>re th» Idea of tIa imrgduiv 
forming in Ids mind retuixud to fomoid 
and ohw rv(sl the habits of tiu <fHu r busi 
ness ptstple nktng the main stusl mar 
the laink Ho saw Hial Huv, I»m) went 
Inane fr>r Hn iniddav itual at 1J and r( 
midned ahsent at hast nil I10111 leaving 
Hiclr shopH and ollbcH locked or in charge 
of sfilUarv deiks The huslntss (smter of 
( oiusird wa« thus almost deserted for 
this Inhrval Tiu dn uniHtance aliened 
opjKirlunlly 

M<M)r( who dlvldid his Hun iHtwtiti 
the farm at Natick whtn he was 
as a rtspedabb genth man ami New 
lork when la was alreadv n noKd uum 
Wr of the proh'sslonnl underworld with 
Ha falw name of riiarlle AdnuiH had 
mvcv Iwfore roblied a bank—an oversight 
for vvlddi la made amends later on bo 
coming Ik fore bis death one of the most 
(ddiratt d of oiir older vaurb ns Tn 
spite of his Hun imxperleiue he saw 
what Ha otticers itf tiu bank bad falhd to 
11 uUze nauu Iv that w ImU vor ciui iK* 
baked bv on* man mat be unlocked by 
another If la have the genius and the 
IM^rslMtenoc for the tssav He Runimoned 
to ids aid the man calUsl Howard renllv 
llenrv Ilaiuk an errant Henunn bak 
smith tunusl burglar Tn TTnuek ho ex 
plained his plan nnd diHdetsed the (letnlls 
of Hie bank’s equipment which he had 
giitliend liv visiting the Institution to get 


lundusin Moon s dtuwings and di sirlpHoiis With these tiu So it hapTiened that the two men drove Into Conmrd 
On tills two men returned to Hu bank at nlgbt bt tbemstlvts on Hmt September dav Just before noon, ntoiiped the 

old sorrel mare at the curb opposite Hie 
bank watchcHl the (ashler look up and 
go home fop his “dinner* and forthwith 
robbed the bank 

Hauck remained In the phwton reading 
some papers which he held before his 
face to shield It from passers-by Moore, 
armed with ten keys and a meal sack 
walked acrosH the street, oi>eoed the street 
door, locked It after him ascended to the 
bunking rooms, unlocked tbe door there 
applied the five keys of the outer vault 
door in tlielr proper scxiuencc, opened the 
inner dixir similarly, unfastened the guard 
before the keyhole of the chest took tbc' 
vital key from Us elielf, opened the chest 
nnd loaded the contents Into his bag He 
then rebuked the wliole defensive mp<h 
anisin taking the chest key with him, 
nnd left the building 
Hauck and Moore drove quickly back 
to tlie funi at Natick, divided and buried 
the loot, turned their sweaty mare loose 
to roll in the dust of the feedlot and were 
o«tcntatI*iUHly busy at their workaday 
tasks within two hours after the astound 
Ing hit of lock beating they had per 
formed 

When the cashier returned from his 
luncheon nnd found the street door nn 
locked he was suspicions. When he 
The Dombliwtion tilkl hw b««n k5ookcd off and U hdiur on top of the ufAi Inrt tho extra bolts OpVSied the VauU Wld fOUnd the Chest key 

of th« rfriooksr kt top and bottom of thr safo do« went Into action whon the nsnlsi' ■aft gone J^e was SriSOd with alarm. SHU be 

bolu w«r« r«iea««i, that oariiMi th* oontanu conW n<»t be sure there had been a rob- 

A safe that wu attacked wittioit aoecem by the barglir berv Boston police were anmmooed and 
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th 9 presldeat of the beak called home from Albany 
-vcitb tbo dopUcate key to the cheat He could not 
urrtve before the next raomUiff Then all doubt died 
in a flood of briny dlscloHure There had been a 
burglary, pant doubt Throe hundred and fifty thousand 
tioKnre worUi of negoUable bonds were gone 
Thia seneatlonal and hUtorlc Incident Imd aa much 
influence aa any single happening utKiu the ratthl dls 
iurtllng of feey guarded safes In the I7nlte<l States and 
the general Introduction of >uullfl HUd atrong bo'xes 
equipped with spindle or combination hsks, such us 
remain the unlvenutl safeguard today It must, how 
e\er, not be concluded that the weakness of ward or 
v^orded looks had not been undGr8to<al some time liefore 
Moore and Hauck made their vigorous deniouHtraflon 
Linus Yale, Jr, the inventor of the tyi»G of lock Mhlrh 
still bears hU name, had made iaan\ demnnstrations 
of lock picking ITi years earlier and similar fiats hud 
been performed by British lock exptrts liK-lmllng the 
familiar Oeiirge Price and one of the Chubbs A lock 
deijendlng on wards to prevent oi>enlng uliii th< Im 
proper key was shown to be easlU negotlateil with 
nothing more formidable than a iient wire and a 
tlionsand common boiise'burglars on Ndh sld»*s of the 
Atlantic had used wax to make skeleton kev^ and open 
the coiuuMWier sorts of wurdtd Uieks The auswer of 
iockmakors had, up to the time of Yale and bis con 
lemporurleH, been a mere compli<ulIon of the ward 
lock It was more dlttlcult to fit with 
keys, but nothing beyond that Moore 
made the final dramatic demonstration 
Perhaps It Is well to glance briefly at 
the historic development of the hxk and 
the key before proceeding Primitive di'- 
vlw*s of this kind were In use both In 
Afeeiopotamla and Egypt as early oh 2d0fl 
B C Tlie mysterious Bllflh al iiassage, 

Isaiah xxll, 22 “And the key to the 
house of David will I In) upon hJs 
shoulder,' l»ecoroes tlcar when one 

sees such a key ot muftah the word uwhI 
(hen and now in the East The muftiih 
is a stick of wootl from IH to Jk) ImhtH 
long two to four Inches broad and one 
to two Inches thick Into the face of one 
end are set a number of wooden or Iron 
pegs HlK)ut an Inch long Tims* [►e^s 
corre«p<»nd with as man) boleh in the 
wtsvdcn Iwr or bolt wlilch l<s ks the door 
and can only be lifted wtien tliew pegs 
enter the holes and lift u corn?HiM>ndlng 
series of pins, which drop home bj force 
of gravity and keep the bar lo<ked unftl 
pressed up by the key with Its i)egN Such 
huge keys were carried on cords slung 
over the shoulder They opene<i the way 
Into the mighty palaces of Nineveh Jind 
Persepolla and admitted to hundred 
gated Thobes'* 

Home authorities iHinslder that riilneHc 
laiZKle locks ari G\en older but this I 
question for a variety of reasons toi» In 
\olved for present discussion What is true aisuit the 
i'hlnese lock Is that It was the unqmstlonabU imrejit 
md protniviie of ihe ctmihlnalion or dial loik It 
»q>entMl wlicn n secret series of iliaracters was linmght 
into proi>er Juxtap^mitlon by spinning tin flgured barrel 
or spool on its ci^re nr spindle*- the sanu principle 
which governs tlie locks of todays grtnl hanks 
The medieval look was a Bimple form of the warded 
t\pe, usual!) ojxned with a Iieavv and iuar\< Iniisi^ 
wrtmght and dmteated key Artisans of those tina s, 
lucking the Inventive Imagination of Int( r centuries 
supplied great complexitj and artistn Instead If 
their locks were not «tlb lent thc\ hud at least the 
virtue of looking fonuldable 
One nilghL witliout Uw much eximndlng of tlie mn 
lerlal, write a tome or two on the haks that have Invn 
tnwnted and patented In modern times, e>en sltuo 
ISTiO say The stream of appllcathms to the patent 
offices of the various countries has l>een steady and 
of heavy volume Even the various kinds of automo- 
MIft lockg evolved since that hnndy and much stolen 
\ehtcle came Into the market, in the present generation, 
would make up a fonniduble priwesskm 
speaking broadly and without respett to act urate 
distinctions, modem door locks have bc*en of onlv n 
few general vartetloa—ward ^ks, spring lever locks, 
tumbler locks, as first evolveil by Vale, combination 
locks and time locks Each type bas, of course, been 
subjected to almost hinutnerable variations, oimpllca 
tlf»« and specfelUatlona. The point of human Interest 
that scarcely needs stating Is that oil these many and 
ttigeiitous developmonts, from the 1)eginnlng of history 
to yesterday, owe their Impelling force to the thief 
The wily descendant of the cunning Autolvkos has 


moved the liuaginuilubK ef how many Ihousands of 
inventors? The chunn of the Kltnullon 1h that he cf>n 
tinues to whip and drlvi for ila. uniMatable lock hufl 
not yet been designed gn it though the progrt^Hs has 
been Even the flneNt and iimst exiienslvc locking 
meclmnlKins of this laic uud towering age have W^n 
defeated or drcuiaventiMl at limes aiul muHtant \Jgl 
liineo iH neciHsarN I lu guardian htck nni'^t itneir \h 
kuanted IhinkerH ami oilurs having large miIiuh In 
uiuno) and giMjds in clung, will ohh to nmilnii this 
slmifle trutli 

Sonic (»f thlH guarding ot tin ha has |>ein auuin 
pllshed by auviUurv ine<hanlsins In m\ rccun artlch 
on the prouctinn of gi»nl l)iink vaults there was set 
forth some of the workings of the most modem ilc<trie 
burglar alarms whl< li gl\t a signal vhm nn\ Uh k In 
a bank is o^joned or clostd wldih ri m ai wlathtr the 
t-ombimulons lia\4- pK-ixrli nilxc'd and set tili a 

tlnmor if a wrong kt > Ih Ins, rted into tl»e lock of a 
safe (Uposit bo\ But nuLhanlfal iindoctlon ot jiicch 
anlsins ImH also been fjirihd itlong another lino of 
develoiHiicnt and rihulltil In tlie so-calkHl rebuking 
dicli’os, Intended to full the burglar wlio niu> have 
siiccessfullv attackeij (la bnk mecltaiilsrn of a RMf< <tp 
vault 

U( lockers da md figure inuih In the tali illations of 
urban bankers or those uho make the great vaults 
cmplojed In big financial houses Bnt to the <ountr) 


hank with its ll\ frafl« i tspdpnanl (lit n 

IiKker has Ihmoiiu a inovi liuportant aid Ila rural 
or sutuirluin hank hiv sulTi retl for two g<mri(ions 
from the attacks of biiip,lirN iisln,, <\plov !\oh and 
lattiih from tiiuw whoinqilox tla (utter harm r torch 
Both tM»LS of hank vtgg^ hiice found It * tsv <muigh 
to uiilki tiali wa> to tla hHklM>\<»s of hu< h 'vauiN an 
are ordlnarli) tinploxul In inluoi l>anklng houses Oiut 
arrl\<‘d at tla lo(kltc»\ It xxas ntt Bat to pul) lank tla 
holts and ojan thi d<*or 

To printnt Just this llaro cuim Into tlie flidd n 
nmnUr of me<hanl<al tlMltis, among them Hjc well 
known dcnaiallt (liggo Tills wns a llllU arrangt'- 
runt of d4‘gs or dittnts lotuated tUher In giavltv or 
NpilngH width f<n <»r \\*h forccsl Into place IniilniJ 
tile Inner tnds of tin Imlts as sotm as the looking 
nus.hanlsia was Initrftrid with Mnn\ ordlnar\ otfloo 
safes are cs[ul[>|H fl with suih devlees Thrli fault has 
nlwa^M been that the hm.lar who got a lade into thr 
dtjor of a \ault or saft culd readlh push hatk tla 
dttgs or triggers wllJf a stiff bent win He wiis ns 
usual Will nctpiulntetl with their locnlhm and char 
at tor 

111 the hist few >e)irs liowever rolockers of a more 
cffettlvc kind im\e toim into the market and at bast 
one of tiieni dtserces siadal inentfon This Is nn ar 
rangement of extra and tntlrely BtTi»raTo Is.Its whirl) 
spring Into speolal sotktts In the Jamb of tin safe or 
vault the monient an ntiiick Is madi on tlio iot king 
system projM r Thtse imlllarv bolts are not onh 
quite sepurnte fiom the locking device Itself and aitu 
nted by a (qvecial foriN* hut thet are sttuatid it points 
on th# vault or safe door na remote as posniblo from 
the original lookhn\-'tsmih the top or bottom of the 


do(»r or far up and down at the jamb (itee accnn>* 
panylng lllustratloDH ) 

Ib lockers of thin kind have fonnd elfective 

«jiuugli In Hiijull and t \|fosefi bunking bouses, post 
olllocs ollU'es tmU iilants where tempting sums of money 
miiHt HuinctiineH be Vi pt In safes or old fashlonod 
vaults rJity arc tonilng more and mure into favor 
anti i\cu proxidi some dLgrc*c. of protection against the 
notvUne tonli taiiglarH who are gradually supphmt 
lag till old nitro >Lggs Cbis bombs are now coiainonl) 
used in oonnectlon with thun 1 have previously noted 
the wtaknesM^s of and ol)JcH,ttonH to iho last niinied 
prop ctor 

hankal de\l(os rucIi as Riuall fences of stripped 
Steel plactsi o\(.r tht dial of th* c<irnhinal(on lock are 
also in the \tr) grcntesl banks for the jmrpom* of 
guaniing these haks frnni the pnlng evx^ of miiuc em- 
plojce who might be loitering n^u^ when tlie pro{>er 
oth( liils (q>cned the I<k k sona dtsastrouH morning 
Miul timn )>n(e the Ruiae numbiis have lKH»n thus spitsi 
out h> sharp ejes and used for lantnous puniosPH 
The lime I<Hk, with whose name most reudern will 
hi funitUur, nia\ ItHolf Ite Ini iuded among i)ic>chanlcal 
(hxltos used to protect the main locks of vaults A 
time lock in the RlmpUst tenuM, is a train of gtars 
which are wound ui) and let run down In a certalnpre- 
(Jetermlnid numlM r of hours or minutes Tin first of them 
wtn made with onlv ont nu>veriaut Toda> they are 
conuuonlv inadt with three and often four 
<hnk« Smh mechanisms ore «»ed as 
auxillariiN to the combination or main 
IfKk of u fine vault Until tbe clocks of 
the llmo hick have run doWTJ It Is Im 
possfl)lc to o])en tin vault door t ven 
thougli one Iia\< the pn)per comidnatlon 
When tlw vault dm)r is proj»erIv closed at 
night no on* <an enter—unloHR he be a 
«Ui»epi»urglar—until the movimenta of the 
rlmt lotkJuiM DID tholr aprs)inted course 
*»f lamrs Op^HtRllvIj even wlien the lime 
lock has luu d*twn the vtult cannot be 
ojanod exopt b\ on* win) knows the com 
l)lnath»n To insure the greatiMct sufetv 
such vault di''Ignors as Mr I<p*d«rlok S 
ilolUKH to wlmm I am ngiiln Indeliied for 
material now usimlU i)lan the time locks 
on (la luck of the vault d<M)r lUfid tin 
I ornhlnai ion lis k on the d(H»r jaiah Thus 
a burglar would hav* to d< mollsh ImLli tlic 
door and tin front wall to eiTw i an on 
trance IManom <imshlers tliat tin wall 
of a vault int*i whhli the do*ir fits—the 
\is(ih(ih wall—Is ofttn mon thin four 
r*s l Ihh k and that the spindle of tills lock 
must i(a*li thiough this wall from the 
dial t(» Ihi !in< k *»f (ht ^llsks the lin* 
pioHylvuitHs (if tla do\t**e apiHnrs Such 
a lo*k Hplndle Is ofttn flv* fivt long 
Hill Inj, madt tlu gem ral ol>ReriMtlon 
that all kinds of ha ks havt !)een Iteatcn 
hv laiiglarM ottasionall) at U ant we come 
to Ou old ((Ui^thm of tlK f)os«ibllltv t»f 
dtfulling Ihe dial or tomhinallon ha k without the use 
of ivph)^lv(sor distrULtlve agintsof an\ kind Th* re 
haK nlwjivH la^rn argument on tJiis ixfint T1>ere itav*. Jn 
111 * past b* * n d*\is*d manv fl* tluns on th* subJest 
The whoU (jiasilon weals th* fahuhuis habiliments of 
romame J ** usouni onh the most (ihhratisl Inst on* e 
of thllv* m* and* ting w* must go hmk to 0 Henry 
and to Ihnil \imHirong who <lr)mmtl7td Hit former r 
A Ih iih\(sMb fonnathm into th* plav AIIbh Jimmv 
\al*niln* 11* nr\ who should hav* known Ivetter, 
laiinltlul Ills liLio \o ttpm th* vanit *>f a * ir\ hank in 
a fl \v nilnuies with a inaM*lous s(t of huiglaris toolR 
smh an ne\*r w*rc on land or sea In making the 
(Iramall/iitlon Arnistion„ w*nt 1dm on* better His 
l)ero RenHltl/*d tla lips ul his flng* rs 1>\ ruhhlng Ham 
* \( im lalinglv *)\* r i sIum t of mintliiaiH r and Hien 
Bit Hie (omhlnathm oian rt basing the imi»rlsom*l 
and slowly Ktlfllnu h* rolm* 

Safi niuki rs lauklad Turglars chttrtled with ainus*Hl 
mendullty—inanv of Hieia, ail ! •vtr talk**l wlHi on 
tla subj*** I 1 mxself Ik Ing sunmioneft foi an (tplnion 
dismiss*^) Ihe !d*a wiH\ t*w mu* h K**)m It app* an* 
hor half a (!*)/*mi years the question k* pt iHihlilnv, up 
fixim time t*> time an<l H)*>ugh I IntpdnMl far and wUle 
among all w lio might have Ixs n * \iks Itsl to [smsesH 
special Knowledge on th* fMilnt no <jn* ajii#car<*l wit** 
had the least ronlhl*n*e In th* ntdlon 
'Plan came Ihe smhlen and *lramaHi a]tpariH<in of 
Mr Tames lllanrxilo, Ufi to that moaant an <phsfure saf* 
repairer and dealer In I*nv*r N* w ^ork Tla* distrUt 
attorn*V had stirred Hie offi(*e safes of Brlnd*!! the 
(Ymrictefl IrtlKir organl/ei and wIslKd to get at the 
cfintentH before the trial for what eviden*** of crime 
(CoHtiniHd on pofjf 



Tlmo Itxik on the *loor «iul ioint)innl[*jn or Rplndlo IocKa on the Jamb 


Another aHsembly that givts the crackRinan a tough job 
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Power from Mercury Vapor 

Astonishing Fuel Economy Brought About Through In^nious 
Combination of Mercury Vapor and Steam 



W Lf. R Emmet, deniifner of the mercury vapor 
boiler and enitine 


UF UK ts non rtinnln>. us luirt of the 
I tH[uliMi»ent of the Tlnrtford l^lcctric 1 l^ht 
( ottii)nn\ 11 nHiihliinl itieriiin \iiporund 
I Hteum plant %vliU h Is bUo\\ 

Ini, rt truly iiNtonlHhtriK fuel 
(‘conoinv and In Hiilti of ItH 
ivtreiue no>elt> tn oi»eratlni, Mlth nil the 
r<‘KulHrit> of a Hliindnrd stenin pliinl 
It bus lieeii recojml/xd fop lont^ piiMt lliut 
there nas prnnilst of frrtut cs-onoini In 
tlio proilndlon of inei liunU iil poutp, If a 
%\a> lie foantl i<i tin Mii)or 

of tWii (llfTcrtnt lIithiH un li Its 

own (linriK t< ristli h of \ii|)or[/iitIon Afau\ 
of mir rendePM will rtnitftibcr the extarl 
iinnis made at the well known t liarlottin 
huu TuhnUal Sihuol ul lU rllu wlili an 
enii.lne luiilt on tin hlniir> Huld MiHUin, In 
w!il(h iiusliunhal jxiwtr uuh Hisurtd h\ 
the Joint udlon of Ktmiii and the xainn 
of a lolatik Ihiuld 

Amnn;, the niost proiidalnir (vtnihlna 
(Iona llaM)rell< nll> wan In tin eotnhlntd 
use of nitu urv \n|for and sleuni but noth 
Ink wan e\i v done In this dluiilou, so f w 
UN wi are awan until Mr \\ I U I in 
imt iKkiin about twtivo IPS iiko a deep 
Hlutlv of tills Hubjist ilurlnk tin CfUirst of 
which tin (iimrul lUctrlc ( i>inimn> built for him at 
SihcnutmU an «\iK*riiin ntiil iinrcurN bolhr and met^ 
tllPA MilMir turbine This apianalns ruvo Hufllchnlly 
proinlaln^ i‘»HultH to warrant tin lonslnKtlcui of a 
Hisond Installation and at.iordlnkl> lhe> built tbi iires- 
mt inii(ur\ and Htinin plant wliUli Is of no lesa 
than (kKN> hors«[M)W(r It has lieen tretltd at the 
H irtfoid Khsirlr I !kht slatlon, where It is now l>elnff 
o|n rate d as lairt of plant 

Tin. Inventor Is well known to our rtaderM as one of 
that brilliant kroiip of men wldrh the (Ittieral Mectrlc 
bas katln real at the lulan atorv nf tia Sc he nts tady 
plant 11< was resiamslble for tln_ dcvilopinent of the 
< urtls Turbine and tin promotion and dlmtlon of the 
(siiniHinv s Htcain turbine aetlvItloH for innnv viars He 
is also (he (crulnaior cef ehHtrk nlilp propulslnn, and 
has jironiuitsl ind Mrv luik»lv deaijaied tin uppllca 
tbms of this Hvstim w 1\U h have iKsm madi in the 
I nlud States Naw and clsewlnrc. 

Mr 1 ninn t esiliualcd that If tin mercnr\ Indler cnine 
up to all I \iHs tatlons when csniipared with a «t(om tiir^ 
bint ^tntiatUik plant wlihti lists J0d-|>oundH Hteam 
pn'swiin it would iinnluet with TV-iHiunds tcuKe ppe««ure 
aUiut V iiercsnt mon output In ilectrhitv in r pound 
4if fm I Tins* resultH an now lielng reall7t‘d In tlie 
plant at 11 irtftird *‘Antl if Mr laumet adds ‘In *urh 
a plant tin* sttam holler rtKiin win* re-equipped with 
funiaoea ami iinmirv apliuratus arranged to hum 18 
|H r tsnt more fiul, the station tapatUv with the Mime 
Mteiim turblirt^H condenwrK, auvillarles water circula¬ 
tion, etc would lee Increased about Wt i»er cent 

lln p>*'’(t‘ss Is novel In eve rv particular, and It was 


neecHwiry at the outset of the InveHtlgutlon, to make 
an elalKirute Ktudy «f the characteristlcs of mercury and 
Its \u|N>r During the earlier exiieriments U was found 
that no form of jmcklng of tlte joints would resist the 
men ury vapor, and were It not for the development of 
are and acetylene welding, the eonstrui tlnn of the Ndler 
and Its connectloos would have presented u moat dim 
cult If not Insoluble problem 

It was net'essary for the Inventor not only to design 
entireh new apparatus but also to devise nveihods of 
ufierutlon Since there was no past exiwrlence lo draw 
ui)on Mr Knimot hail to design from the ground up, 
an entlrcdy novel plant, which was built at Scheneo 
radv HhlpfK‘d to Hartford erected and started and has 
been succ*e«sf«ily operated, exactly as designed, for 
Hcvoral cfinsecutive months 

The mercury vapor process Invotvi's the vnporlratlon 
of men urj in a boiler driving a turbine bj the im r- 
uiry vapor, and the oundcniaUlon of tin exhaust In a 
otindenser where Its latent heat is dellvercti to water 
and thus used to generate steam at a pressure suitable 
for use In the existing steam plant The condensed 
mercury rvina back by gravity intvi tlie mercury boiler 
Thus the mercury vapor acta ns a hfat conve>or and, 
at the same time delivers energy to the mercury tur 
bine Tills atTordn a means by which the tomiiernture 
range of operation Is more than doubletl as comparetl 
witli ordinary steam procesiMMi, and the efllcloncy con 
sequently greatly increased. Means are also provided 
by which the flue gases are brought to temperatures 


vMjuivuhHit to those used In steam plants h> being enr^ 
rleil through a mercury feed heater a steam sviper 
luater, and a feedwater heater Men urv bolls and 
(‘viuclensiH much like water, except that Its density Is 
niudi greater and its boiling tenijieruture much higher 
At atmospheric pressure mercury bolls at 677 degree! 
Fahrenheit and water at 212 degrees Mercury con 
densts In a 28-lnch vacuum at 4V1 degrees Fahrenheit 
and water at I(K) degrees. The great ec-onomy of the 
Hartford unit Is due to the high iKdllng'iHilnt of mer 
(iirv and the relatively large amount of heat that Is 
storiHl in the vaiior 

Tlie immirv boiler plant as erected at the Hartford 
station, In IiouhchI !n u two-atorv steel and brick build 
Ing which Is about J'i feet square and 40 to no feet In 
height On the ground ll<Mir are the mercury boiler, 
mercury heater steam superheater, and feed water 
hv*ttter, iva the flvmr above are the combined mercury- 
vu|Hir condenser and steam boiler and the merctirj 
vaiKir turbine, which In direct-connected to a 18b0-ki1o- 
wntt generator At present the Btemn generated by the 
(•ondensallon of the inercnrv Is led directly to the main 
steam line of the plant Dltlmatelv It will be poMlble 
to utilize this steam In a steam turbine, the supply of 
steam nt 2d0-pfnmds prc*s«ure being suftldent to drive 
a 2200-kllowatt generator 

The accompanjlng photographs repreeent certain 
parts of this Instanation and In our wash drawing, 
which is schematic In character, the various elements 
have been rearranged so as to render the plan more 
Intelligible to the lav reader Hence, we show the 
siPHin being led directly to a steam turldne, which ia 


direct-connected to a 22Q0-lciloWAtt generator. 

The mercury boUer, shown at consists of a nest 
of hexagonal tubes carried at the top of s circular fire¬ 
brick furnace, “A,” which Is provided with three oU 
fuel bdmers “a These tubes are arranged in groups 
of seven, of which the center tube has a single wall and 
serves for the down flovv of the mercury, and the atx 
tubes grtmped a^nl^d It are doable walled and serve 
f(»r the up-flow of the mercury through the annular 
iqiaceH, The base ot the down flow tubes la pmvlded 
with a slot which permits the mercury to return 
through the circular htmeycomb system thus formed 
It win be noted that the arrangement is similar to that 
of the radiator of on automobile, and Its olvject Is to 
secure a very largo evaporating surface The mercury 
conunences to Ixill at 077 degrees Fahrenheit, and the 
vapor is led at Sfl-pounds pressure to a mercur) vapor, 
Blngle-stage turbine * G,' where It condeiutes in a 2B^ 
Inch vacuum nt u temperature of 4W degrees, Tlie 
condensation takes places amid a nest of tubes carried 
nt the mid height of the condenser “H” Tliese tubes 
are filled with water, which bolts under the great heat 
of the mercury vapor and generates steam which col 
lects in the steam drum above ut A pressure of 200 
P<^amds to the wjuare Inch The condensed mercury 
falls to the liottom of the condenser, from which It 
flows bv gravity throu^fli the idpe *'J’* to the bottom of 
a mercury heater “C** This heater consists of a neat 
of verthal tubes, und as the hot gases from the mer¬ 
cury furnace pass up around the tubes the} preheat 
the mercury, which returns to the mercury 
iKvIler ‘ B,” thus c'ompletlng tlie cjcle 
Although In our diagram the steam 
from iKiller *'H' Js shown as being led 
directly to the steam turbine which runs 
the generator ‘T*,’ In the Hartford unit It 
Is first led through the nest of tulws of a 
KU|»erheater where the furnace gases 
give up more of their bout From the 
steam superheater, the hot gases are led 
down Ihrough a feed-water heater **B'* 
Mnolly at “N” they pass to the smoke- 
stnik ut about the same temperature as 
the gaftoa from a stondurd steam plant 
We have already statiHl (hut beenune 
tjf the extreme noveltv of this invention, 
Mr Fmrnet was obliged to do Ids work 
from the ground up Very little whs 
knowm about tlie action of mertury, under 
the proposed conditions of high tempera 
lure necessitated In the proposed bolhr 
and engine Tliere was the serious prob¬ 
lem of making mercury tight Joints In the 
tafller the pl|>lng and the turbine, for 
mercury fumes are higiily poisonous The 
use of packed joints was out of the question Hence, 
It was determined that the only satlsfRctorv method of 
sealing the Joints was to weld them A few years ago 
this would have been Impossible, but thanks to the 



Spedal Mga of wlieel fw the Mcmury tnrUiig 




The tubing of the boiler, In whkh merciury vapor is produced at 35 pounds to 
the inch pressure, for operating a single wheel turbine 
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dendopmei^t i>f oxy-acetylecie atul electric wetdtng It 
wtJi pottlMe to projhiee gA»-dKfat weeded tbroogfa 

oat the whole of the plant, and this has been done with 
hl^y aatiftfaetory remilts. 

Another problem was that of providing for exptmaloa 
In the piping and tblg was d(me bv using annular steel 
dim welded at their outer and Inner edges, thus form 
Ing on accordoon like construction which provided for 
free tongitudlnat movement This device Is operating 
successfully 

When the reciprocating engine hud been fully devel¬ 
oped, the first notable ad\aiice In ecimoiiiy was the 
retdnceiuent several years ago of the reciprocating 
engine by Parsons' epoch making Invention the steam 
turbine 

The modem steam turbine, under slmllnr cfmdUlons, 
Is about 40 per cent more efficient than the best recip¬ 
rocating engine, and the nttalninont of this degree of 


rangementH are such that leakage, if it should <k-< ur, 
will bo mrrled lnt«> the stuf k where U can do no harm 

At present mercury sells tnr about 80 emts a tmund 
The boiler Instalied In Hurl ford amtalns lOOOO |x»undH 
of mercury, and la deslgntd t«» gl\e from mercup\ and 
steam olsmt 4100 kllovntts or say to alsmt 7S pounds 
of mercury per kllouad Jh-cent eviierlriicnts inditute 
that In future design feur ixmnds per kilowatt will U 
sufficient 

During our visit to the plant Mr Fergiawm Pnsldi^nt 
of the Hartford Kleclrh light Ouupnn\ e\ppes<^cd 
hiWKelf as greatly Impressed with the i)erfornmnce of 
tlie new unit and went on to gny 

"tArge ns Is t!»e Item of fuel In the cost of making 
electricity. It Is only one Item and the fiut that electric 
power companies tan liK)k forward to making rhelr 
coal go twice as far dot^ not mean -that eli^t^trlc H^,ht 
rates enn be cut In half Wo flgiirf the co**f of rurnnt 


circuits In the electric cables and similar causes. This 
condition usually takes place In one or more adjaccmt 
manholes. 

Ilccently a large gas main serving thousands of pia 
users was ruptured and at the same time a short cir¬ 
cuit occurred in a hl^,h \oUage c*nble The explosion 
broke open the main tht Ignited gas roaring up waiio 
Tt feet Into the nlr Tht heat wan so Intense that 
neither tlrcmen nor gas npnir men wen able to r«u< h 
within ninn\ feet of the thime Th< broken was 
fed with gas from ls>th ends It was mnsldeivd In- 
Hd\lsnb1e to shut ofT the gas at the gas liouse becuuso 
Hte lives of mnn\ hundreds of gas users would be 
endangered slumld their gas hiimers Is* turned on when 
seiwltv was niiewed after reitalrs 

After the tire had mared for considerable time a 
v( pj Interesting method <»f snuffint, it out was adopted 
Holes were dug In the street one on each side of the 



SdiMiitk vUw arranged ta show the varliraa elements of the mercury vapor and steam unit of 6000 horsepower, now operating as part of the plant of the Hart 

ford Klectric Light Company 


gain baa been tbe work of twenty years "It would 
Mr Kmmct says, "that the Introduction of the 
mereury process would acconipllsb an even greater 
gain ” The change from reciprocating engines to steam 
tarblttes necesaltated complete redesign of the old sta¬ 
tions But, In applying the mercury [d'oeess, U Js only 
necessary to r^lace the steam holler In the large mod¬ 
em plants by a mercury boiler which will give greatly 
increased output In the same space. In other words, 
there will be no general redesign of n station to obtain 
the benefit of the better economy and at the same time 
materially Inerease the output f»om the building As In 
nil great steps tn advance, time will be required to 
deveidp and perfect this system ^before It can be ex 
peotad to reflect on the operating costs of the public 
uttU^ as a whole. 

Katnmlty the eueettoii wlU arise as to whether 
the nifw process Involves danger from mercurial poison 
Ing; atther to the community or to the attendants In 
tba first place, as previously stated, nil lolnts are 
welded, BO that It la impoiwlble for mercury 1o escape 
except tbrongh accldeht, and lii the second place ar 


In Hartford at three etnl'>. i Kilowatt and of UvIk fuel 
representH onij eight lullK The rest of it U rtpr* 
sent<»d by labor coats and fl» heavy overload nwessary 
for on electric i>ower company to be In readlneas 21 
hours a day to fumlnh i»ow»r and light, whether U Is 
called for or noL 

Hut fiH the ruerrurv ixillfr <*oine8 into general U8» 
and Ih perfected, we have < very reawm to hoj>e flint if 
will bring a saving In llu iniwer bill to the conHiimer 
for reatwiiiK of oar own pn*sporUy as well h« that of 
I he <s»nsumer With <oal Jind transportation a» expen 
slve as they now are, the m mufacturora of the KaMern 
seaboard states are at a dl-^tlnct dlBadvanlage ctnnpanMl 
to those further west wh<re coal Is nearer, tending 
to draw manufacturers awn from this field A lower¬ 
ing of the rates here would aid both the public utilities 
cinnpanles and the p»»pulail<'n genera 11} ” 

Sxtinpiishliig Ifcnited Gas Mains 

I N large titles whore (hnirlc cables, gas maina and 
sewers are huddled logethcr underground the pi« 
mains sometimes become ignited due to leakage, abort 


firt- uul as close to It as was feasible When the 
larM main was exiKitud at Ixdli placea, men w* re 
put to work to drill n Judo about 1'^ Indi in riltitmder 
In the pipe at em h place lloth holeH wen. cimipMed 
at ulHiut tite Kume time, uh cadi gang was s\n(hroniKed 
with the <»tlier 

Ah >MH»n us iKdh holen were completed, a leather laig 
verv rmich like a child’s to} balloon only foldcsl up to 
hH>k more like a cartridge, was Inserletl Into ein h hold 
in the gas main Cbns Inserted In the gas main an air 
jMinip was c'lmncH.ted fo euth bjig and tJ»e baj-s pum]>eil 
up to a presHUrc of more tlian 8() pounds As the bags 
or balhsms filled with nlr thej betunu blggi r and con 
formed to the shnjM^ of the main Tim blggtr rlie\ 
hecume the more thev restrhted the flow of gas uniH 
flnalh the pia was shut off entlrel\ and tJie fire was 
snuffed out 

This metlifKl of "snuffling, out an Ignited gas main Is 
waft It di^es not endanger j>eoph conmstefl to an ex 
tensive network of pi|ies and inlnltiil7-es the Inttrnijv 
Hon of service b> nffedlng onlv the stMtlon t)f gas main 

Involved 
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PUnnff the outer covertni; on the how of ^Shenan¬ 
doah *’ Note the netting: af^ainut which the kab baffs 
bear 



IT VVTI Tj he iidmlttod that credit Is due Hu 
UnlUd Slnh H \n\j for ItH couruKt in 
< timing llirou;,li the conKirudlon of a 
Zeppelin tj|K? of airHliiji, at u time when 
fuilli In Hiem fra*,lk cfinKtnutlonn liad 
l>een rudel> shakinby the tritj^li Iohm, with 
lirltlHl) and Aiucritun ottU'irk^ aboard of a Kiniilai 
tipe of alilp, built In hn|L,luuO for the United Mates 
Saw llie tviH was farther dlscrtdlUMl wlun the 
Ilrltlsh Ouvemnient dlfkarded Its airship llc^ I ulto- 
jntliir, and ofTered It to any prlvutt interests that 
would tako ovtr Kh hIiIjih and o|m rate (h« in coin 
iiiercially Uiir Navy Dtpartinent, realizing,, that n<tth 
InK had hcpraniKl to pro^o that (lu llusirv of tlu all 
Mlilp was at fault w ts not dlscoura;,i‘d bj this anldent 
and the sidiMspunl lutlon of ilie Urlllsh (io\emninit 
Die Itepartiiunt liellevid that prtifltlnif by tlu extwil 
enoe and luciiniulatcd teibnhal data of Hie past and 
hv careful work in the disianlnK oHlce and In the test 
inv loom It would bi' poHsibb to build an ulr^hlp of 
the largest sin that would stand up to Its work endure 
any of the stresses to whhh It would ht* evfMist'il In 
ser\b‘e and would ppo>lde the Na\y with a most Irn 
IHirlanl addition to Its sniulhui fon-es That the De¬ 
partment was not over-oi‘Hinistk has Is'en proved hy 
Iht citiislstml larformanu of our Uiwt ilsld airship 
aiul the faDItty with wlikli it has bi*en handled In a 
H<rhH of lont, dlstaiui trips that wirt iimde diirlnu 
Ha latti r part of 1023 

'Hu Slanandoali was deslpicil hy Commander 7 C 
Tlunsuker of the tonstrmtion Cor]>s of tlie United 
‘States Nnvv The dcsljoi of the details the hulldlnk 
nf the \HiionN parts of (he stnulure and the Installa 
tion of Hie power plant were done under the direction 
of < oitimnndi r Cl C W4stir\aU of the <onstrtullon 
(oipMofthf at Hu ^a^al Mrtruft t actorv Navv 

^ard Pldhidelphtn Tlie erei'tlon of the ship took 
plan In tlu hirjte hankoi id TaikduirMt N(w Jerwy 
under C’ommander U 1) Wi \i rhai lier also of the (Nm 
Ktrmihm Ctorps of the Navv 

1 lu slilp Is of the usual cltar shn]>e form with a 
< In ular < loss mh thm She Is (TftO fiN ( hmk and 79 feet 
111 diameter at her mhl'a‘<tlon The fraiiw' Is built up 
of (Inular ilnjrs spacid 72 f(H»t !) inches apart and 
rkddlv tied loirt Hur hv 13 longitudinals and the whole 
(rame us Hms luilU up U maIntalniKl in its trvie form 
li> an elalMirate stem of win dlapmal bniclnK In 
the iilant of cndi ilnj. and in the planes of the rw^- 
tan^iihir panels fornuMl hv Hie InlersKtlon of the dr 
(uhti frame memUrs and the londtudlnal tnenilicrs 
Tlie niMivo constlttlMl the main strnctuinl frame upon 
whlfh the rltfldltv of thi ship as a unit deiiend#. But 
luilf wav lietwun tht main franus are other frames 
of lltrhtir (MHtlnn whlih are not provided wllh wire 
hrncinp also Intinmsliate with the main lonsdtudlnals 
are otliers of a Ikliter section The panels fanned by 
tlu'se lnterm 4 HllnleH and (ho main longitudinals are 
Also hrnef'd by secondarv wire dlaM»nalrt at the outer 
surface Tliore are 13 of tliese main longitudinals and 
12 of the Interimxllnte or secondnrv lonjfHudlnals, and 
hou'c the surface of the flnlshoil ship when covered 


Our First Rigid Airship the "Shenandoah” 
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with fnbrli, presents the form of u ixdvgon of 2r> sides 
riic entire frame, as thus assenihled, consists of 
diirulnmln struts and girders and wire tension mem 
l>ers Its weight, In spite Of the vast si7,e of the struc 
tore Is on tv U> tons and there are no less than 3000 
Htiuls, big and little, eiaplnjed 

Dunihiiiiln was developed for airplane and iiirsiilp 
construction It U a remarkable metal for nlthnugb 
Us Kpedfii gravity la onlv a little over one-thlnl that 
of steel it has an elastic limit of around 8\000 fiounda 
and an ultimate breaking strength of '>3,<XI0 pounds 
Tlie girders and struts are all trlangvilar scttlons, and 
they are hullt up of rollad longitudinal inemliera, lat 
tbod together with special form, slioet-iluraluiiiln luttbo 
pieces As we have said, the fahrlcatlon of the parts 
was done at Hie lA'ague Island 8ht»|»M where cvirvHilng 
was built and the boles were drilled, preparatory to 
rivetting the frame at tlie L 4 ikebuiMl hangar The 
jiMKembly and rUelllng up of the smaller parts was 
done at the Naval Aircraft Factory and the final 
jiHKemhly of the frame Itself was done at Lakehurst 
The great ring frames were uusembled In n floor jig 
In a horizontal posh Ion and rlvetted the wiring which 
holds the ling to slmive being Inserted and given the 
necessnrv tension to brlnfe the ring to truo form and 
hold It rlgldlv The nK-senibly of (he frame was started 
at the center of the length of the ship the longitudinals 
were rlvetted In phi<*e and the diagonal wires inserted 
and drawn up until everything was In propoi allne- 
nant and the wires given tlielr proper tension Tlie 



A cross section amidshipfl* sliowinK the wiring which 
holds the circular frame to true form 


work was carried on In et|iial portions towanl the 
opposite ends, until the Job W’as complete Due In the 
uireful preparatory work at Hie faitnrv evirvthing 
went together with great exacHludi and the frame 
when finished was exnetW tim to Its designed sliaiie 

The wiring consists of nhrd 
drawn steel w ire of from 0 to 
11 gage 12 and 13 gage being 
used In some of the smaller 
work Instead of turnbuckli^s 
the tension In the wires was 
wK-ured bv the use of end 
hHipK and a special tenslanlng 
device 3’he ninxiiiiuin ten¬ 
sion umnl was 300 iwiinda. 

V rom our description* It 
will 1)0 seen that the main 
frames divide the ship longl 
ludlnallv Into sections which 
are 32 feet 0 Inches wide bv 
the full diameter, 70 feet, of 
the ship 

Each of these spaces ts oc- 
cupleil by Ite own gas bag 
which Is made of goldbeater’s 
skin a light strong material 
whbh ts Impervious to gas. 

At the toi> of tbe bag Ig an 


emafie valve oi)ernted by band tbrougb a light 
cable leading to the control tar. and at the botton) 
Is on automatic release valve, which vents upwardly 
lo the top of the ship tlirougb a tube which i>asses 
lietwetm Hie bugs 3 he Inner surface of each frame 
is covered with u network of No 13 wire whlcli Is 
fastened to the channels of the longitudinal ineinlter^ 
and to the ring frames The spaces In the wire mosh 
measure about 18 Inches, ond inside this mesh is un 
other netting of cxird with a nine-inch mesh The out 
ward preRsnre of the gas In the bag Is tronsmltte^l 
through this netting to the frame of the ship The 
outside of the **Slienandoali ’ Is ctivered with n skin of 
rubberized fubrU which is laid on In wide bmgltudlniil 
Htrli>$ that are laced around the edges of the frame 
members The longitudinal seams of this covering are 
dosed with other strips which are cemented on After 
the covering was completed the wliole surface was 
coated with cellulose acetate 

As will be seen from our (ross sectional view of the 
ship tuken ainldsblpn, the lowest member of the outside 
of the ring is shorter than the others, and from Its ends 
there rise two inclined raeujbers which meet and form 
a dosed triangle From tlie apex of this frame, two 
girders extend to the sides of the slilp and are cf>n 
neoted to tbe nearest panel iKdnts of tbe main frame 
Tliese triangular frames are erected upon the ring 
frames and are connected together by longitudinal 
glrdem, the whole forming a stiff triangular construi»- 
Hun extending throughout the length of the ship A 
8hort dlKtanre l>eIow the apex of the system, the side 
legs are connected by smuU transverse girders and 
upon the platf<>rm thus provided, at certain selected lo¬ 
cations, are carried the fuel tanks, which are hung In 
groutm along ihe length of this keel Water hallnst 
tanks containing one ton of water each are placed In 
the same Htructurc The pull of the propellers Is ap¬ 
plied to tbe frume at the frame panel points to which 
the power curs are attached The pull Is also trnns- 
inittod by wiring carried from the motor cars to the 
frame 

The fviel Is contained In 40 tanks, each holding 113 
gallons, making u total btad of 4320 gallons If It wore 
desired (o fuel up for a lengthv non-stop trip, It would 
Ik* possible to InstBlI 78 tanks holding a total of 8834 
gallons. 

It will bo realized from tbe above description that 
the concentrated static loads of tlie fuel, and of the 
engines and tbe propulsive force of the latter, are 
concentroted at certain definite locations along the 
080-foot length of tbe ship Tlio heavy stresses result¬ 
ing froux the action of the fins and tlie vertical and 
horlzoniul rudder, act Immediately on the after or tall 
section of the frtune 

Now It will he understood that tbe determination of 
these localized stresses, and Uie way In whlOi they 
distribute themselves throughout the whole frame of 
tbe ship called for some very careful designing and 
with a view to (becking up the calculations of the naval 
constructors, on engineering board, composed of men 
outside of the Navv was opi>ointe<l hy the Navv De 
partment to make an Independent Investtgatlon of the 
design It Is grotlfylng to know that this board has 
endf>rsed the design as being fully adequate and roll 
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ubie. Ti»fU were made In tlie liangar with the gas 
hug» ehiupletely tilled, by flppbing leads at selected 
poHllions along the keel and recording the elTects on 
the frame Then the loads were moored to other posl 
tlons and the stresses noted. Also local tests were 
made on varlons parts of the strnctnre The rending 
of the atressea was dime by the MeColluio Peters 
carbon resistance stniln gages of the Iturouu of Stand 
nrds Tliese ‘shop tests’' have bcsm nuppleniented by 
strain gage tests taken during the 
varhuiH flights of the "ShcnMiulnah’' 
during the past autumn Although 
the maximum v^orklng stress, ns tfll- 
ciliated lias 90tK) ixmnds i>er square 
Inch, the strain gage reading shows that 
the maximum stress when tlie ship 
was In flight was 8000 pounds twr 
wiuare Inch 

In designing the “Shenamlnah 
many minor factors wen sncrlHteil to 
safety and relluhllltv In other words, 
the “Shenandoah,’ rehuivclj to pre- 
vhuis iilrshi|(ci. Is of iinusuailv strong 
construction Fntin the data setured 
In active service our naval cMmsinictors 
will be In a position to develop a ship 
which will lie faster will |>OM<w*fis a 
larger radius of action , will be lighter 
win cftMV a bigger load, and at the 
RHtm time will be safe and nliable 
TIu vielght of the ‘Shenandoah at 
present Is ^ ttms of which the iisifiil 
lift Is lietwcHn 12 and IS tons Her 
maximum siiecsl is alMuit 65 miles per 
hour 

In a recent article describing the 
flight of the “Shenandoah over New 
\ork (’in, the wrilir dwelt upon the 
IkuuIJ of the ship and the perfect con 
trul wlibh was evident In her various 
laaneiivers To give an adesjuate Ira 
pressbtn of the nmjestv of such a great 
airship us IhU one must view It at 
(lose range, and this can l>4»st lie done bv a visit to 
the great liangar In whhh she Is housed at Lnkehurst, 
New Jersey The hangar whhh was built some tlirc*e 
jenrs ago, towers In the center of a level plain which 
has lieco cleared for the puris>se In the forests of New 
Tersey Here evervthing U on the grand wale The 
hangar lueuNui'es 952 feet over all and 348 feet wide, 
and has a total height to the top of the roof of 201 
feet The Inside dimensions ore 803Vj feet hv 258 feet 
with a clear height of 172 feet and 
within this vast space there is an 
nhundance of nmm to house side hv 
side two dirigibles of far greater size 
than the “Shenandoah and still have 
all the mom needed to handle them 
Uunnbig the full length of the hangar 
Ik a series of steel trucks, which ex 
tend far out Inlo the flild ahead 
Tliesc are pmvlded with electric trol 
levs to which the ship can ht attached 
by cables and thereby lx secun ly 
drawn Info the hangar The building 
is closed by two vast sliding (bxirs 
each of which weighs 1300 tons They 
withdraw transversely upon steel tracks 
and ure operated b> electric motors. 

Ry the courtesy of Captain Mc- 
< rary, who Is In conunnnd at Lake- 
hurst, the writer made a thorough In 
spectlon of the pilot car, from which 
the ship Is navigated and of the in 
terior of the ship Itself Our colored 
cover and one of the accompunjlng 
photographs show the Interior of this 
tar looking forward. In common with 
all the motor cars, It Is built of ahiml 
num and around the front and sides 
are large windows affording a wide 
range of vision The car ti about 20 
feet long with a clear inside height of 
Rltout SVi feet The lettered phott>- 
graph with Its caption will make clear 
the |>osltJon of the various inatruments 
and thtlr use. The navigation of the “Shenandoah Is 
In many respects similar to that of sea navlgiUUm 
She 1 b steered In a horizontal phmo by the wheel at the 
front, and in a vertical plane by the wheel sliown to 
the left The pilot fn front has a compass l)efore him 
and In front of the wheel controlling the elevation are 
two Inclinometers To the right Is u chart table with 
a flve>lnch compass recessed below the hoard Tliere 
are tostruments for showing the siteed of the slili* a 
telegraph dial for engine control, a barograph, altim¬ 


eters, and a gas pressure tridlcator To the left near 
the celling are the hu-nilnuU of win rojsw leading, to 
the valves for venting tht tas when It is nn»>HHiirv 
"Shennndouh* Is driven by six d-cvllmbr engines 
contained In six sepurntc i irs, of whhh riu pilot car 
Is the largest The engines arc Idcnthnl and oath ion 
develop 300 horsepowu at *1000 feet The pilot cur Ik 
hung below tlu (enter of tho slilp forward Vbuft of 
this are two wing cars, imh with Us own (iiglut and 



A li 000 ft B AH/mt f<*r So OOO ft C Oiiii itrcnHUre nlHrm D Pltrh imllciitor 

K Qma iemp^riature (hormoimttfr F liicliaonielerH 4C 16 10 w-lih elpvftfor ct>ntrol whwl Imlow 
G VarloiwUir II Brarkpt for har^HiHph J Air "iwed Rnpi K lUj InchcR L Air 

4>oed Indicalnr M Turn Indlcalor N VanomoOr P FnKiiir control trlt-irrauh cUkI Ri Com 
1 >AM 6 incho* below chart tnhlc S rhait table T St^x'rinjf whi I conln Uinif rudder Vt Air- 

ii|>o<-<i mdUfltor 

The control car from which ‘Shenandoah” is navigated 


nothing lietween them and the ground but a thin pJecc 
of silk and several thoiisiind feet of the atmosphere 
l\ulklDg down the gangway one sees the framewitrk 
of the ketl Ik low anti the vast arms of the circular 
frames curving around lo mtHt 70 feet above his head 
Onh (la lowtr third of this fniimwork Is visible the 
</\< rhead view laing olNt/mtcd hv fbi bottom of the 
gas hagN with wbldi the interior Ik tilled 

AlHHit the middle of tla ship om finds the crews 
quart* IN so railed, for at the time of 
tla writers vlsli tluv w*r* purely of a 
tiiniHiraiv nutur* OutHld** of tin 
hmmiUK k and a IkmicIi or two of light 
eonKlnutbui Ihtrt was little In the way 
of meomnuKliitlon to bt f*e*n It Is 
Intfiid*d howtver to devise and fit 
bunks of \( rv light constna tion and 
milk* oilier piovlslons for c*omfort dur 
Ing extended * raises The (*fmtrol of 
the aUltude (tf tla ship Ih secured h\ 
adjusting the (imintliv of gas In tlx 
bags to the t*»tnl weight A« the fuel 
ls(onHuiiKd mul tin weig’it d<*creaH<sI 
gas must Ite vt^ntod oi th< ship wIII 
rise SlinllnrU wlan a distsnt Is to 
Ih made to the gnmnd gas mns| l»e 
v*SJ|(hI again Th* mntnd «tf the gas 
hag Is nHMxlated with the control of 
l)iL elevatoiK and hv this Joint mtans 
It in ixtsKlhle to hold the ship at nnv 
dvHht d ( h vat Ion 1 la munandoah 
I ai rlt s a * rew of 22 TIui* ar* niu* 
ofllcers ln< Iiiding tlu < oinmnndlng 
Olthcr (’ajdaln Mctiarv tht h \e< u 
(lv( Orth * r the Nav lgalh>n Officer 
thre* Wat* h OlIiceiN, the thief Lngi 
no* r and his assistant, an*I a Radio 
Officer 


abaft of these and ulamt »* feet out fnaa the *snl**r 
line of tlu Hhl|) art lw*» *ah*r wing tars whih astern 
*in the **D!*r line Is da sKtli «ar llie tars of the 
ptrwnrd pair nie pim isl dwait -fit fes t aiairt an*l thos* 
*if the setoud pair alMiul 70 feet apnit 'PhU Hlagginsi 
arrangenunt srrvis to dii.iil)Miti th* stitsstN am) a\*>ld 
Interbrtno H hv the wash from tlie proiHlhrs 
(’llnihing up a vtrthal lathi* r fnaii tlu |d|ot riir one 
nadies th* insid* of da ship laiufing U)Kin a llgiit 



The ground crew guiding the ship into the hangar after her return from St Iaiuih 


10-lmh plank ftwawav wiildi nms tlu wliole hngtli 
al>ov* the keel Sf*p off ihN pliitf*irm or Klip fnun It 
and If one were not so fninmate ns t*) laud u|Hin soiiie 
inembor of the wldelv Hpiued fr>mu be w*mM keep 
going until he roftched motla r earth for tlier* N noth 
Ing to stop him but the thin mbberl/ed fahrh of the 
(iuter e*)virlng Hence tlu writer felt ennsidernhle 
res|veet for the crew who nr* sntthlentlv expert t*> climb 
Into and out *>f and sletp f*ir their “four hours off 
In a hammock Bwaing lietween two uprights, with 


The Auxiliary Language 

W h lusii much ahoiiL tin (hslrahll- 
Itv of Nieeting an auxlllarv or 
MVTitlHll* language f*jr lntematl*inal 
use In sdiiue l« * IimoIokj numiu rot radios oimmmlcn- 
don etc Siuh a lan^uag* will nevei U s(U*ctod or 
d*r<rmln*d i\en h\ aulluudv If w* use those w*»rds 
in an arhitrarv stns* It will rather Ik? discovered 
that Ik It will l)e dug out of the lluguistic mines *)f the 
Dteldvntal worhl Pils procedure was m'emlnglj fol 
lowtsi In a gioiip of linguists and siKslidisIs who met 
In Paris in ll»d7 'riie> put tlu riMti wolds of numenms 
Ideas n|H»n tlu wall as It w»re In paralkl (sduiims In 
hnglish I* ren* h Spanish Italian (ici 
man l)ul<Ii (tc, and then striuk the 
grtat(st common dlvlNir so to siveak 
Thus they urrlv*Hl at maxlimim Inter 
nndonalfty and i*mHe*|ueni nuturalneBs 
hut governcsl ulwavs h\ strict regu 
laritv and fmllfiv Tlielr fimdamental 
prlnclpl* wtis enunilat**! hv Professor 
()l(4> |<s|MPK*^n a w 1 II kiutwn phlh)IoglK( 

uf (oiMntiagtn wlut wald *TIiat In 
tcmadonal language Is b*Nt width N 
eUNh St f<ir till gr* atest numlier of 
men’ ( Ta Intemiul*ina llnguo tKas 
la maxim lama ipm esa^* maxim fa* dn 
IXM la inavliM graudu nomhro dl hmiil ) 

I he dt V eloruiit nt of da language 
whhh Ih kntiwTi as hlo (prononnietl 
iidoh) lias las n *arri*sl tm in like 
manm r hv otlar <suimdttis*K some of 
whitli arx stlM tngagtd In flu (u«k 
h\*i\ r(K)t woni or ehnunt ch*^sen Is 
votesl uiM»n h\ da iiKmlMis of the (snu 
nildcs In vailoiis parts of the world 
sueh a* live *(illaborutlon is Just what 
IS lUHtUsI to Instir* the roquislfi neu 
tnilltv a<« ui at v mid * \pressl\ciu ss 
1h* iisnllani langiiag* whhh Is v*rv 
Ih\lhlt Is phoned* and euphonious It 
stuinds 'soin* thing Ilk* Spanish oi 
KalfaU thing frw fntm aiiv * \cep- 
llons or Irr* gularldi H It is ohviouKlv 
tasv to learn It is ind***l under 
standahU atinosi at first par 

tUiilarh bv an\ on* having di* least 
am Ihtnuiu* language rranshiftous 
workH h> ll*»nrl llergKon and 1 instiln 
hint It Is Huld b*xn succesHfullv tarrhd out ditiH 
showing the ahllltv of the language to rtHiMUul to lutrl 
*at* thought In spit*' of Its slmplhti\ du language 
Is Kidd to b* so iMrfesllv loghid that It Is free from 
all amblgullv Next we mav hear nf Vimrlcan radio 
amateurs (smuminb aling In a namaon tongtie bv wlre- 
lesH aentss the Atlantic with radh* fans In I nince 
Relglum, Holland Denmark, Swli/trhmd etc 


Kmov 1* d^-e of 
fiom dlllh till 
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The Two Fluid Engine 

D r Is utknowleUfced thnt tlie ffrttut turl>o-oitKtrh 
lM>Her Htutlons (»f tlio wimtrj have currUKl 
the dovthunuent of the Hteani etticlne t» a 
|]i(,.)ior levd of eeonoiii> Hmn Iiuh !»e*n uny 
when HttnlnMl nt JeHHt t»n a lurxe rtiimntrtlul sculc 
The rnixlt i n Hteam turlilne us eniplo\oil in tlio bljc 
lK)wtr MtutUms in hhUI h\ Dr Einnitl of the (ietiepiil 
Klertrit <’oMipnn> t«» Is? 4<> pei ixnt nn»re effltlent thun 
the hest n'tlpnH HtinK eiikitu**^ Thin is iKcepted hh tiie 
hl^li w'ater mark of present Hteani-enfflne prnctice 
In view of the exct Hence of this iierformance It must 
he lulmltted tlmt the resnlts which have lieen Httnined 
lit the Hartford lOlocrrIt I iKht OomiMiny with u cim\ 
lilmKl men iir> \ai>or and Hleaia unit whi( h tliey hR\e 
rmnttv lneonH>rnttHl as part of thdr turbo-ele«trio 
plant are vtrv startlinK It Is offl(lnII\ announeed that 
HH the result of aeverul nuintha ojicratlon the coal hill 
H 4 I far as this unit Is e*oncfrned lias l»een peiluisHl h\ 52 
l>er cent Tills economy Is attrlhutid to the hlttli tern 
jieraluro at whkh meriur\ IkiIIs and tlie csjrresiKind 
Inffly larjfo nniount of huit which Is available flrsl for 
the o{ieration of a meniiiv vui»or turbine and then for 
the ojieration 1)> tlie exliiuist from this turbine, of a 
(smipletesteam turbine unit N(it onlj df»eH the mercury 
vuiHir Mervi to ojierate im IStKi-kllowatl rc iterator hut 
there Is sutlh lent lieat Uft In tia evliaiiHt for the opera 
tion of a steam dilven 220dklh»wart Reuirator 

How far the new fivstim tan 1 h applied to the exist 
Inw jsiwi r stations of tlie world ean onl\ Ih ctinjistund 
If the unit at Hartford continues to nlmw tlie remark 
aid' «*eonomv which has so far liesn reeordtsi It is only 
H miestlon of time w la n tlart will lx a diuiand for Its 
wider use This raises tIa <|ue8tloii of the suppl\ of 
men iir\ and In this eoiimstton l>r Kiainet reminds 
us tliat Hlnu hv tlu adoption of clcstrU welding he 
has Hucceeslod In making Ids holler and turbine per 
fertl> yujiortlRht then ean lie no loss of mercurv and 
a plant omi supplltd with Us quota will require prao 
ticuliy no repltnlshment 

It would MS m furtlu nnore*, that, h\ the Hubstitutlon 
of electric welding for piukisl j^duts tlu danKer of 
mercurial isilsonint has also Usn ellmiunted It Is 
safe to saj that lhi> UMirs of ixiwer tlu world over will 
wal< Ii the furtlu r dive lopim nt of this appftrentU 
(|MK li inaklnu Invenllon with the ver> closest attention 
In coiuluHion it must la rnoemlHnd thut in spite of 
tile posirice H suits thus far obtained Isitli the Oineral 
Elcs'trlc Conipan> and Its Inccntor consider that the 
Hartford unit is still somewhat In the experimental 
stage Tlicv predict tliat with tlie use of higher pres 
Kures and a mercury turbine of Improvcsl design it will 
he possible to obtain even lMttc»r results with a smaller 
(barge of mercury 

Oil Fuel as a Life Saver 

lih prlamrv advantages of oil tiring on shiiw^— 
Its (hanllnesH saving of hunker space and 
the great reducMcm In the ttrerooni forces are 
well understood hut besides these tiiere are 
munv other udvnntnpeM of a minor character which in 
the aggregate are of no Hflle ImiKirtiince Tlds fact 
was brought out In a leeture reeentU delivered In Lon 
don Ufore the Institution of Meclianlciil h'nglneers b\ 
Sir Westcott Abell when in sjKaklng of the question 
of hull MutHlhlslon lie isdnled cm! that In an oil-hum 
Ing sldt> t)r II motor ship the Inner walls of the oil 
hunkers extending parallel ^^lth the side of the ship 
and sav about ttftecm feet fntni the side, actuallv 
form an Inner skin ladow the waterline Vot onlv so 
hut the spare thus formed which extends for a consid 
eralde length of the vessel amldsldiiH, Is sub-dlvlded by 
transcerse bulkheads spnoed almut twenty feel apart 
longltiidlnallv Olaloush slnc^ nil this work must 
riec*essnrll\ l>e made watertight the safetv of the ship 
Is materlalh Increased 

Another advantage Is rc luted to the provision of 
iqienlnuH from Ixdler *'mnn to holler rcsim, which have 
to Ice made in Hie lrans^Trse bulkheads of the ship to 


HIow of cofumunicatioU In the oil driven ship theoe 
oiHUjings nm l>e made comparatively high up in the 
hulkheadSt whereas In (‘oaLflred ships they must be 
down level with the boiler room floor In some coal 
immlng Mhlput it Is true, in which special attention has 
l>een given to safety, the bulkhead openings have been 
placed above the waterline, hut such cases have been 
rare Watertight doors, moreover, whether tliey are 
operated by hand or bj power, are more likely to work 
effectively in the clean l»oller rooms of an oil-driven 
ship than In a coal fired veeael where there is neces¬ 
sarily a consldenihle amount of dirt and dust Finally, 
In case of Are, oil fuel, betng distinguished from coal 
bv the fact that there ar* no interstices In the oil, has 
the ad\antage that ftrc-extlngulshlng apiiarntns can 
work to much greater advantage 

Mr Hoover on the Americm Merchant Marine 

n N the opinion of the Secretary of (kmiinerce, It 
is simply u truism to sav that we must have 
an Amerkon overseas marine Ai>art from 
the liniuiiHc of fine sentiment and national 
pride whicli renders a great trading nuthm desirous of 
maintaining Its flag upon the seven sens we need ships 
of our owTV for the pndectlon of our foreign trade for 
the ex|)HiiHicm of mir exjiort on sound lines and oh an 
niiviliar> to our notlcmai defense Manv of us have not 
forgotten thnt when President HcMiKcvelt sent our fleet 
around the world It hud to deiancl iiixm foreign ImiI 
toms to i irr\ tlu ncccswirj coni for r« fueling 
0(ir intemationid trndt Is one of the verv foundations 
of the Aiturkan Htaiidards of living for our dnllj coin 
foi t dejiends upon tlu Inqiortatlon of those things whicli 
wc cannot ourselves produce Among ihese are such 
cornmndltle'c as rubber, colTpe sugar tin to saj nothing 
of a sextre of others Mr Hoover jnilnts out that, in the 
main tlu amount of these cninniodItleN which we ean 
liufiort will deia»nd uiM»n the amount we can export 
If we are to liave secure export m irkets wt must 
have a certain aiuoimi of Amerkan-controlkHl ship 
ping in order to protect us against cximbinatlons in 
lutes width would prejudice our goods In conipeHtlve 
markets We art told ilmt, since the war tlie facilltv 
of the world at largo in creating lomblnnlions In re¬ 
straint of trade has hc»en growing bv leaps and bounds, 
and alfhougb we endeavor to curbthcfsoucHvilies within 
cair ov>*n borders naturally we cannot do so abroad 
There are In facd, many commodities upem which we 
an de|)endeni bv Import from foreign lands, where 
etmiblnniions exist for control of the price of those 
commodities These unfavornble conditions do not 
tease at the seaport—thev are verv common In the 
shipping world Our wlieat, for Instuncje, Is sold In the 
world market In competition with thnt of other exmn 
tries, and a farmers return on wheat is fundamentally 
the price which he receives ut Liverpool, Icjss the cost 
of iraim|s>rtatlon and handling Therefore, It Is as 
Important to him to be guaranteed reasonable rates of 
sea transpc^rtatlon us It is on freight curried by land 
Now, the real securltj amid these conditions lies In 
our possessing an adequate Ainerlcun-owned merchant 
murine The expansion of our foreign trade will de¬ 
pend largely upon the asaurunce of dependable trana- 
portfttlon If our manufacturers are to be assured of 
prompt delivery our ship* must sail regularlj week by 
w eek, and our merchantp and manufacturers must 
know that, when they have established a market tor 
their goods In foreign lands, absolutely regular trans¬ 
portation will l>e nssured fa them for a period of years 
to come In other words, they must not be left de¬ 
pending upon the hazards of foreign shliis, wx>rklng 
In combination with foreign merchants and com- 
r>eillor« 

So looking at the matter in a broad sense, the 
American people desire to establish a Merchant Marine 
that will adequately protect their commerce What 
thev wish for is a regular ferry like service of boats 
of the mixed-cargo liner type, with moderate passenger 
accominckUtloas, running on the great trade routes of 


the world and carrying at least fiO per cent of our 
fondgn trade Today, outside of oU, we are carrying 
less than 20 per cent 

The Vnuy of MathemaUcM 

n s TEACHING more than In any other pro¬ 
fession there Is temptation to fall Into a 
rut bound conservatism. The inherently self 
: perpetuating character of this profession is 
responsible for the coDBervatlBin in question. Doctors, 
to be sure, get their training from their predecessors, 
but when they get out Into their profession, they find 
the technique of practice so different from that of the 
dass-room that there Is everj opportunity for them to 
keep their faces forward But the teacher of this gen* 
eratlon Is the student of last generation, and when, as 
teacher, he deals with bU students, be finds himself 
In exactly the same situation that his former teacher 
occupied In dealing with him He may meet this In a 
manner highly inspirational, but only occasicmally may 
we expect to find him developing sufllcLent Initiative to 
question the fundamentals and to wonder whether the 
manner In which his subject was taught to him Is, 
after all, the one-and-onlv God given way to teach It 
In the face of tbU gez>eral obHervutlon it U gratify 
Ing to survey the collegiate field and to realize that In 
most departments of instruction the past two decades 
have Hcen more or less complete overturns of old prac 
tlee (lussicttl languages as well as modem English 
and hlslorv as well aa physics and cheiulstrv—ail these 
are 1 m Ing taugiit in H fusldon quite foreign to, and 
unquwctlonablv better than, that of no earlier genera 
Hon And at (lie luonienr, the teaching of colleglote 
mathemalk^, In whlih the Inm rule of tradition date* 
further back than In onv other brunch of Instruction 
Ih undergoing a similar transformation 
Since niHthematicHl knowledge became sufficient to 
bupiH»rt such a partitioning, mathemattes has beco 
c^arefully fencetl off Into algebra, trigonometry anal>tk 
gpometrv and calculus. Under the plan of study thus 
imposed, the Mtudent cun form no conception of the 
character and |K)HHlhMitles of modem mathematics, nor 
the relattons of the several branches as parts of n 
unified whole, until he has token several successive 
courses covering, at best, two and a half jears Unless 
he be a student of excepticmul Inidght he will In fact 
master the technique of these separate couraes, without 
ever realizing that fundamentally they all deal with 
the same thing He cannot get, earlj enough, the ele¬ 
mentary working knowledge of mathematical analysis, 
including the differential and Integral calculus, whkh 
he needs so badly In his other work He must stud> 
nyiny subjects apart from tholr application In other 
fields, thus missing their full significance and gaining 
little fHclIltj in drawing upon one subject for help in 
another 

auppoee that a carpenter's apprentice were obliged 
to drive nails bv shooting them from a shot-gun, and 
were obliged to master this technique as a prerequisite 
to being Introduced to the nwre effective tool, the 
hammer? Absurd, of course, but not one whit more 
absurd than what is done In collegiate algebra and 
analytic geometry classes today The tools of the col 
cuius, simpler and more easily mastered than the 
roundabout methods of algebra and onalytlcn, are de¬ 
liberately withheld The student is obliged to master 
a complex technique which he Is later to discard com 
)detely< tor two years he Is obliged to attain his results 
la the roundabout fashion prescribed by that technique 
This is exactly as sensible as telling the prospective 
carpenter that hammer and nails are fnndamentallj 
different tools, and that he must meet and master them 
separately Algebra, analytics and calculus are not 
inherently separate subjects, they are all m», and 
should he so taught. 

Of recent years there has been a notable trend to¬ 
ward the relntegrathm of the mathematical field of 
tnatnictioQ, and the piesectation of the subject In o 
Slagle continuous course, which naturally revolves en- 













Fninuinr,‘id24 


SCIENTIFIC AMERICAN 


86 


Our Point of View 


tirtly around the concept of the function—the one 
thing conunon to all wmiheniRtlcal anul>si8 One ukes 
up tlie stnOly of a certain type of function ano purnuos 
It to Its end without Interruption The work Im t luwjl 
fled according to the material, rather than according 
to the tool It la Interesting to know tiiat one can 
whittle with a screw-driver, If one have n<» other tool, 
but If one have the proper titol, the poanlhllltlee of the 
Improper one are not worth much exiuulnatlon In 
the mathematical aa In the mechanical case, there la no 
^alld objection to the early one of the proper Pk)! 

But however wo present the subJet t uc maat have 
texts, and the texU which have been available In unified 
mathematlca have been a jtreity »ud lot They ha\o 
been aad In their choice ()f material, aad In Its order 
of presentation, and especially sad In the degree to 
uhlch they have made It arn)car that they were dlf 
ferent simply as a matter of faddlnm, for the sake 
of being different We lu^e In fml been so disgusted 
nlth them that we have often seriously considered the 
notion of writing, ourselves, a text In unified mathe¬ 
matics as, according to our lights. It ought to be 
written 

Prof Frank K Griffen, of Keeit College Portland, 
Ore, has made it unnec'cssary for ub to liarbor this 
Idea any longer What we had in mind, ho haa done 
Ills ‘'Introduction to Mathematical Anulvsls ’ puhllRhe<l 
liist fall, hits the mark squarely I<rom his Introdui^ 
iory chapters presenting the basic Ideas of the function, 
the rate and tlio limit, right through to the end, ho 
gives a thoroughly sound and logical text In the mntlie- 
iiiatieg of the function—free from frills free from fads 
and fancies, and In just the right order If we had 
our way, every teacher of mathematic's would Ik 
obliged to read this book, and every person with n*- 
sponslblUty for the laying out of maibcmaticHl Instnu'- 
tion In any of our colleges would be obliged to read 
a chapter from It every morning before breakfast 

The Hydrographic Office and the Politicians 

D ub iwllUclans In Washington are trying to get 
that admirable instltuthm, the Hydrographic 
Office away from the Navy and int(t their 
own etmtroL If Ihev suctwd, the result will 
l>e a grentlv lowered etHclem > for a greatly Increased 
expense and—an added number of comfortable berths 
to be dispensed anumg the faithful 
This Is the third time, In the past flftetm years, that 
an assault of this character has been made and for 
the thly4 time the Scucwmic AuioucAif, after a very 
careful and thoughtful investigation of the question, 
goes on record ns most atningly opposed to the pro¬ 
posed change A movement which Is cxrellont In Itself 
such for Instance as the present consolidation of bureaus 
and departments In Washington, may be pushe<l too 
far, and we believe this proptwed trana/er of the Hydro¬ 
graphic Office Is a very clear case In point 
The Hydrographic Office Is a branch of our naval 
activities which, for nearly a caitury past, has been 
producing charts, pamphlets and nautical literature for 
the guidance of navigators, both In the Navy and In 
the Merchant Marine, That Its work Is Indispensable 
to the Navy goes without saying, and If the office, or 
rather the duties of the office, were transferred to the 
Coast and Geodetic Survey, as Is proposed, the work 
would have to be carried on by the Navy Just as It Is 
now, H only to furnish Its ships with absolutely reliable 
Information as to currents, tides, wlndA soundings, 
reefk, etc Henoe^ the transfer would be a direct dupll- 
cation of work 

Not ottly has the Navy, for ^ century past, beai pro- 
vi<lliig Its own ships with this ^formation, but it has 
been cooperating very dosely with the American 
Hei^iant Marine, the captains of whose ships regularly 
furnish the Hjrdrographlc Office with reports of the 
location of wrecks, derelicts, Ice, and any other In 
foftnatloo affecting charts or salUng dlrecdons. That 
this eo<^ieratlon has been complete and effective Is 
shewn by tbs fact that the Merchants Association of 


Nhw \(*rk durlui, Ihi lust hbbuiiH of tia pollrhlniiH 
iniHBod a soricK of resolutioTis roiiuphtint, that its poiinl 
of DlrtettJrH strouuW opiKtst mij Icglxlatlon 
to have the Huinigrnjilih (KHoe tr«n«f(rtcd to tfu 
partimnt of (oinnaiK \n(l they alwo niadi whiit to 
our tlilnkiny, Is a luosl s* n^lhle and ohslctus reeoni 
mend It Ion that If »<<m4nu\ H lalnj, MUiglil Insimd of 
tht IH dri>t,rai»hlt OHh t In lug luken <)\t i h\ tin ( juist 
and f»t*o(htle Sutm v iIk work of tiu f’oasi and t 
detlc Sur\ey should Im Im nriMimitNl ainon^, tin OuIIlm 
of the Hvdrognphlt OUks 

For u long term of sdtrs prcHtHiinj,, tiu Spanlslt Unr, 
the work of Cfmsl Mirv4\ was done b\ nti\al ollhsrs, 
but during tin war tht\ wtn inlUsl nwm TIh wttrk 
WHH iHkeu U]) b\ hindsiinn and tin pollflduns took 
care that It was Mr Ktunud t(» tin Nuw I |)on the 
tranHfer uppropj iations fn) (’oast 'snr\t v \\(ie jrehlnl 
and todat they stand at 1 hdrographlc AJO'OtM) (^nvst 
and (loodetlt, 

Ab to the THdrogriphU Office at promnt tin. W4)rk 
is m the hands of ann whos* dullea take them to om r\ 
part of the world, tii far distant harls»rs to n mote 
|M)rfs and at tlnu‘s to mnus <if sea trav( I whhli are 
remo\td fnan Die main iilj^liwayn of the oreim Their 
nu\al dutks (uIJ tfiu») Dun and the work the^ do for 
tin* IHdrogriiphlc ser\h e«4»sis not a cent of tin nation s 
mom y There Is no IhhI\ of men that tsiuld hoiv to dt) 
It MO well or nt amh lUlK ivisnst 

But Ut UR f ike a look at the otiar great nuiiltlnu 
nations of the W4»rld How do tins manage tlulr 
affairs Ln reH]MS.t to h\<lro,.iapld< work? The\ d(» It 
exactly as It h ts l>ctn (|on( and Is l)elng done b\ the 
Fnltcfl States Naw In (\<rt (use flu Hydrogmp)d< 
service Is carried on In Ha na\al otTliois {)f the re- 
siHNtlve naval Mr>h»s lhe\ all ntaintain hydro 
grajihh offices ns xltal parts of HuU Nnvx Depart 
iiientH and In all naval tonntrlLH tM'cpt our own and 
Portugal thi* (harts hotlj <if their own coasts and of 
foreign waters are made li\ the officers of the restSH? 
tlve navies In our (onnlrv ourrouHtul < harts are 
made b\ the non si agoing feirctB of our F-oast and 
<ie(Kle|lc Sur\e\ and although Hxdrogrnphli Dffice 
makes and pufillshis •smih 7200 (harts of fon Ign 
waters ti ift harrrd fut hnr from mnkirtff sunti/n iii tin 
outi icntcTfi tan \ou surpiss this foi absurdity ' 
rhe JIvdrographlc Ollln is In comjHtint luimlH and 
with a moderate staff of 404 nffie< rs and men slatloned 
at 16 dlfftnnt isirts and on the high seas It di>es Its 
work witli ninurkuldi ifiluituv Th( and <3(‘o- 

dttb Survev imploys ov« r iwlct rimt nuiidar of (IvII 
Ians If th( < oust Sutvtv wen restoretl to the \aw 
the Navv will till xou Ihnl It could do Is.th tin liydro- 
grHphl( and (oasi hwtm \ w( ik with a mlnlnuim of men 
and do It foi a ua n frmtloa of tIu prewul cost 

A Problem in fit hum Filled Airships 

B "-IHM man wh(> lir--t dislgns a (ond(ns(r for 

rttovdlng the wattr from (hi exhaust of 
airsldp (nglm^s, ttiiit Is so light as to IiivoIm 
but a small addition to tin h>ad carrlid hj 
the ship will make a \ahnhle cuntrihutlon to tin sue 
c»8s of helium gas as (Ik uadluiu of Hustentatlou 
As evtrvono knows tin opt ration of an alrshlii In 
MPives a Mpnilnual hws of the pis whither It !)e I)\dri>- 
gen or helluiii Pltls Is dta to the fm t that the (on 
sumption of fuel by Hie i ngdnes enUNes a diminution 
In the total weight of thi ship with Hu nsult th it It 
tends to rise above tla levil at which the pilot wIhIuh 
to navigate To eountcrnf t thin a eorroBpondlng omount 
of gas must b« allowed to escape 

Now the obvlouB method of Tesiorlng 0»e bnlame 
without the present dlK(barge of g«s would be either 
to take weight aboard during flight which Is Impossible 
or to find some means within tho ship Itself bv wldch 
the change In Its weight (an be prevented It has U'on 
rocognlsed that If the wab r In the exhaust from the 
cDglnes could bo recover* d a long steji wmild be taken 
In the solution of th« pnddem and much Inventive 
ability has been directed to the invention of a means 


h\ whl(h thest gasi v * ui Ite condtnsed and the weight 
(►f the water thus reixnertMl letalned as part of the 
ballast of tht ship 

The prohltiii nf coup*** !•< Hot s<» si rloiiK Jn ii hydne 
ginfllhd Khip, Iks au*^ (tf the (sunpurallM rhenpn* ss of 
that g IS hut when we (turn to (xmsidt r liclluni whh h 
(oRtM at pix'htnt al«>ut $36 isr thousand feet it (an l>e 
that th< continual M.ntlng of the gas must ixpr*^ 
Sint a xerv large item of (.xiiense In the ojieratittn of 
''Ui li a ship as “Slammdoati' 



The Automobile in the Test Tube 

l\nsi A('TI0\ Is not for tho n'sonnli engl 
nts r TliL moment hi (k-comk^h Hutlsfled Ik* 
(niMOK to work (.onxtrwlx the more dis- 
Hiillsliid ho is with things as lit finds them 
Ha in (tor thi J(tl> lio Is going to turn out A < rlHtal 
I)eMMlmlfitk hut wltlial, a tiuo niipralser of relutU** 
\alm% this rtseurtli isrson who onlv too often Is called 
In on a pmbUin at the eleventli liour bv the worried 
Industrialist to save a vor\ sltk prodmt 

Now thi mo(h rn aiitoiiiohHe Is h\ no means a shk 


product ^ ar from It the (lutomoldle Is a great coin 
ni( n i il KUisess It luis Iskoiuc an ivcryday msyesslty 
as well as a nunns of enjovnant And Ijecause of Its 
«normoiiM iMipularltx tin imUllc li m (oiiio to losejit the 
pn sent dav niitomoblJe ns n hIghJ\ dt veloped finished 
\ irIiiulU unimprovable pleis of mechanism True 
Han mlglil be urtatn refimumnts and even radltal 
(hangts In certain fnitiirts, sm h as Hie frnffli trans 
mission the four \\hf*el hr ik(*s Hil Imllrsm tires and 
so on but so far as the basic dislgn of the aulomoblh 
Is coniermsl It has l>een tonsUU hmI as solid as the 
Kch k of (librnllur 

Soimhmv or oDirr tht reseanJ) engine* r has been 
glviu an opiM)rlnnllT to phici the mod*rn autoniohlle 
In ii tost IiiIh rtgurativilv si>eaklng In analyzing the 
malt( r Hk nsmuh inglntxr Ins madt numtruus dls 
(oMiles hor on* thing, he has (ak*n up the features 
of tli( modim iiuUanoblle om h\ one and detoruilned 
whdlur Hie\ wire fundaminlallv corns:! or merely 
bised on custom Tluit protsdure has lasn the ojaulng 
vMslgi Just as It Is In (inv rewanh work D(dng the 
sain* thing In the saim* old win \(ur after x(*ar does 
not meit wlH» the researih inglncers itocllo a(nui 
esetnuH* 

Tlnn toil the resennh engineer has tried a little 
(himislrv on the automobile He Ins studied what 
utualU takes place in tlie autoniohile englnt cylinder 
and Ins Uumod tluit Hart are two dlsHm t kinds of 
( vploslons—f>ne a vhdent dttJantJuii whhh rannot Im 
harmssed and wlddi Is thtr*for* iiiuUslrable because 
it produts_H 1 ‘ kotK’k’ til* otlu 1 a trndiial expansion 
wliUli Is harm ssid and naniittd Into driving i>o\ver 
Cbtmlslry Iuih diowTi lb* Wiiv to olimliuite the ‘knock 
('f 111** violent ixplosion In the form of a (easiKHinnil 
of ‘ doiK for oacli gallon of giisulint iiseil “looped’ 
fud If Is said will is rmlt Hu use of higher ('em 
presHions In aufonK^blle (svim s ind high* r conipres 
slons in turn will r*.HiiIt In snialhr engines for a given 
power Oiemlhlrv, too has lK*(n niipllcd to the tiirbon 
deiMJslis In (\llnd(rs Tlie r*al nature of <arlKin has 
Ihsu ddennlued ami now wo arc nlsmt to hove a car 
hon remover whldi nnllv rimovts larbon 

Tlie meolianhal side of the imtomoblk has hetn 
studied revealing mueh that is merely a matter of 
cusban The Hiree-spt‘ed gear shift alone Is a rhallenge 
tit the researdi man, and he has promlacd to answer 
In due course Tho c*sdlng of anioinobllc engines bv 
means of water Jackets and radiators Is another feature 
wlilch the res* arch man refuses to accept as a funda 
mental, and already he has worked out lng*nlous wavs 
and means of welding tnippor rildums to cast Iron 
(vlinderti for efficient air cooling operation—doing one 
of Hiose things fhat (an t lie done 

Tlie automobile la In the test tul)e Shortly we may 
expect still more startling developments than those 
already displayed to an nppredatlvo puhlh l>ocausc the 
reseurt^h tmglneer Is on the Job 
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Our Psychic Investigation Advances 

We Find a Medium Whom We Cannot Characterize as a Con¬ 
scious Fraud 

fiv J Malcolm Bird^ Secretary to the CommUtee of Judges 



The medium, ait tied for the third aittinji' by 
Houdini I'rom these bonda no earmpe wbh pen 
aible Note aeal between chair and bar«eboard 


INO FK( UUAltO Iv iin liulliin ttf 24 

a nutlvt of NapleM and foi sevt ml jeiirn 
a reHldtnt of New \ork In both cllies 
ht has eukitt-d tlu patnina^^H of Hr An 
selnio who wtm plnslrian and 

-- friend to hiisaida l*alIadlno ilie nadiiMii 

iMirin^' la r last Illness Ibiiladino proinlsid lo return 
to Dr \ u ( hit) 

Ihnin;, iH (idtntallv distoMretl in Mno wliat he took 
(o Ih nastlniiilsth iM)ners Dr Votrhlo f»«>k < harjtt of 
him with theldta of dtneloptiik him to a p<dnt where 
Kusupla totild ns* him 'Hn nsull t an liesf Ih indl 
laled liy an laitllta of ii liphal Hlttln,^ "Itii Mno in 
this it Ih oinionsh ion\<nhnL to HtHak as though all 
that oeiuis Will (omtsbd to bi i^ennini 

Nino is < lot in d in Marita nts w liii h ha\L Iks n hi an lied 
and lieii liita a <linll with tli« Idta of iiiakinK It ini 
IKtHNihle f<>r him to k<.I elTMtivi rrtHdoin of hands oi 
U In tin (ahliat lialf a \aid or so from him Ik 
phuK il a tabh or anotlier (halt v\ltli bells tutiilMmrines, 
numiHt ei( A fjiint red lit,lit Is in tlu nsan Aft< r 
a sluirl time Hn<iilnt< Is heard, followed bj a whispered 
iol(< in Noapollttin dlnUit Ibdladlno s «oh mode of 
H(HKH h The sltllnj, (oiisIsIh in i,(mm| pait of tonxu^a 
thm iHtwisn PaMadiiin and Mu dortoi who tianshitiH 
wlun Mure ar* I nttllsh Hpenklnj: sittern (Kinslonalh 
()thLr controls slip In for ii ft w words On Ma plnsiial 
Hide all the appanitUH is fusl\ usid and in addition 
Mieie art laps and hand t lapplius Mowt of tills mnu h 
in nypons* to dlriH>i reepu^f from Dr Atsfhlo Init a 
i,»Hid proportion is sixtntantsais SnmetlmcH Mure Is an 
attdupt at iiialerlull/Htlon of hands or iimiiuetloii of 
d toi>liisio (Hitshh Mu < iihlni t Ibilladino promise'' 
*\ir\tliln 4 . in tlie ps\ilii( nitaloj, with tlu utmost re<K 
lesNuesK so ttml i\*n Mu d»K_tor dess not take her 

Hi lioUKl\ hiTi 

At the iud tlu (ondition in wldih the Ixmds are 
found Is hl^,hl\ \arinhh Oiui tlu\ wtn rut inlo 
fraenuntH and plied In a lonur \^ 1th the nusJInm qultt 
fns wluriiiiKtn Mno Inning hecn Nuinhetl I>i 
\e(chlo pronouncisl the demonstiatlon as IiIm most 
iiiar\eIous u hh \» meni tin linplUallon Ih In^ that hf 
had been frtnd pH\(hliall\ rsiiaUv, T beUo\e tlu mpes 
are (onsidi rul>l\ disanankosi This is men sl^mlhiant 
wMh Nln(t ahuu In I la eahinet and free from all con 
trol sa\( that of his bonds tlum with i nusHuni like 
Fowoll iFNnuc \Mmi( an Vuffust IfKiSl w)io 

idles kood control bv the sitters In addition to that 
of the ro|>es 

Wlien the roiHH Mi^proxlnmte tlu ir ori^dnal condition 
objection nnw houiitrid to the authod of t\lnj? usonlly 
(raploved flu niefllmu wears h( uy mittens, each of 
which is siWfMl, all around to the (smt slee\e The 
arras are tiun pludd toMther ho^lzontaIl^ etuh hand 
at the opiHislte enH(W and aiound this enstinble wire 
Is wrap|>ed from end * nd It seeins probable that 
the inedluni <Kuild fre« ids sIhuiUIi rs from bis cent ns 
a prillmlnarv to remo\ink liands and arms bodlU from 
and sks^vaa, and that the wire would then In 


Niire the permanenci of this asHerabh until he was 
ready to return to it When I havt njU Informally wilJi 
Mno the toat has been of amli cut tit and material 
UN to Hup|H>rt this sUKKestion 

Some tliiu* aft* r Palhidlnos death I>r Veochio missed 
$8'"), und* r Inevplkuble * IrcnmstuD*i*s He asked her 
throujth Nino what site knew alH>ul it and she sold 
she Imd stolen it explained for whom she waiiteil It, 
und promise*! to npav It In Installments rhirragh 
Mn<( Slie has nuoie H«\iral iiuMuentH, totalling $16, 
s*) Nile Ntlll owts< $M) In hia iisvchh mraiilHHik the 
doctor has preserved uU the one-dotlar bills obtained, 
tog* I her with ntimenaiK other uppttrts but a ten wliich 
hlie Is stated t*> lune paid *»n **m» (H'ctislon Is mlsslnff— 



The ropes as they looked at the beginning of the 
second Bitting 


111* do* tor iK no mlllhiiiaii* Tlu ones ar* perfectly 
kfKid dollar bills If geaiiinetv |is\(hl* thei are ttpiH)rtM 
tiiiii md oialerialf/atlonH So 1 iisapla nia* get in dif 
t1tulil*>H with the iM)ll*s but not appannih with the 
Ifdiral Sivret Ser\lt*> 

Uill the maj*»r buHlH for riganllng Mno ns n 
]ilivs!(al medium lb's in his mnnipulation of the bells 
tiimiHiurIm an*i trumiH t How Is this done? Nino is 
of (ourse, in trance on*! doesn t know Dr \ecohlo 
N I lear that it is engln*'ere<l b> Pnlladino, hut be 
makes no suggesthm <o\erlng the mothtM optrarifti 
\shl» from outright fraud then nr*^ fiuir hvpothfwCN 
whiih though thev will iiiipresK s* m* n« absurd are 
Millanih Hiipt>ert*Hl hi others 

T That Nino remains In his bomls the work being 
done by e< toplasmh structum* extrudwl from his 
anatoiuv and retunuHl at the end of the sitting 

II That bv n process of deiniiterlall/atlon and re 
assembly *leflne*i no further than these words define 
it Mnn s members are freed without disturbing The 
kinds used ns the physhnl to*)ls *tf the sitting and 
restored to their origUml stotus In a manner matching 
their renuiynl 

HI Ttmt such release and return Is effected not by 
demuterlullzatlon, but bv pnasing Into the fourth di 
inenslon, which this byimthesls presents qs a physical 


reality though not defining It with any precision 
IV That the phenonuma are produced by an cx 
temaltzatlon of energy rather than of matter the 
*jbvioUH analogtea being with the light wave and the 
radio impulife 

All these thw»rles have some connection with spirit 
unUKiii hut it must be etuphatilzed that If any of them 
is realized It Is psychic regardless of the nature and 
identity of the o^rerufors Psychic, we recall, means 
nothing more than “not yet understood’’ 

If we find the apparatus marked with the medium’s 
finger prints, If we smear It with some sticky sub- 
HtHDce un*l find this on the medtaiii If an electric clr 
iiilt is closed through the medium’s body and the bell, 
if in any other yvay we show that (he medium has 
hiindleil the apparatus directly—then Hypotheses I 
and IV are ruled out Wo may noi be so confident 
alsmt II and III however Indeed, one might wonder 
whetlier It is jHissIble to convince n spiritist that, in 
any given ruNe fraud rather than deraaterlaUzatlon 
or the fourth *limensl*>n, has lieen at work However 
on* altemplH this dlscrlinlnailon, It Involves a very nice 
hahinclng of facts, Inferences and pndtahllltles For 
instame when one has lied the iiitHllum so that one 
lioiieM he will bo unable to get any slightest use of 
hands, feet mouth knees, chest muscles, to«ialls or 
*\ehrowH shall total failure *)f plivslcal phenonumn be 
laid to smoess In ruling out fraud or to bad psychic 
nimoHpliere? It is eosy to Jump at an answer to this 
duostion, but far from easy to demonstrate that the 
answer thus obtained Is the correct one 
1 his pnibli m fts presented by Nino's case, was 
brought before our coiumlttec In December We sat 
on thf 10th 14th 18th and 21st In our law library 
I he committee and the S<irntifii Amkjuoan were rep¬ 
resented by Dr Prince Dr Corrington, Houdini Mr 
I^emarlamru und myself Outside aid yvas had frf»iu 
Di Siegfried Hlock neurologist, and Drs. G H SteamN 
iind VV T S Power** general practitioners whose 
obs*ryatlons jind opinions were of great value 
At the first sluing we bad a very lorge cabinet, nine 
leel by four 1 ti* medium yy*ire his oiyn on*f-plece 
uiHieigarincnt and Dr UhakH overcoat Oloyes and 
vyiro were used (Ui his hands and anas ns described 
jilHivp The right gloye was sewed to tlie coat sleeve 
tlu lift to thill *)f the umlershlrt The nfiie used to 
lie Mno Into tlie <halr was too Imnl for best nmnipula 
{ConHnued <m pttgc ii5) 



At the end of the eecond sitting, there wm every 
Indication that there hod been a partial attainment 
of freedom 
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Our Abrams Investigation—V 

A Statement of Our Findings to Date and the Prospects of Further Demonstrations and Tests 

As Reported by Austin C Lescarlnmra 

Secretary to the Scientific American Abrams Investigation Committee 



*' ^ |HB longer our Abnutis Investigation trouble lo foDuuhitt a hi ocnl s^iecImen toNt 

continues the more we begin to of ilio iiiost elementary tliurntter We won to hn\i 

wonder whether we are the inteati the cooperation of a New Anrk doctor who Is frleiuliv 
gutom or the invcHtignied Our to the K U A 'luiiervtHe the prepumtlon of 

original Intention was to etudy at the hlo^Kt HpecImetiR, Ha hi siHstnuntH were to Ik tnkui 

first hand the phononiC-na claimed from patients In tlu Ihki siiij^en of tnlienuluKiH umetr 

fur a new method of dlagnoRts and hmiIiIIIk and i>erh}iiw oim or two otiur (uninion 

^ treuunent known as tlie Electronic There t*oul(l l>e no qinstlon regarding tlu uituracv of 

Reactions of Abrams We fully the clinical findings—Indtsii any 1a\tiian 1*011111 lUter 

expected this inveatlgatlon lo follow the usual scientific mine at a kbime the trm nature of each mso I nrther 

pnxredure which alms to establish the facts In the most more to innkt the Ust still more conclnclnjs nml to 

direct and poaltlve manner We were prepared how eliminate, If neceKHtir\ the (omparlson Istuetn i ](V 

ex-er, to make due allowances for tlu dellcaty of such tronlo fliulingw and <llnhul findings we wire prejmred 

forces and variable factors as might be Involved In this to submit a number of sjmv liuens from the mitiH faitUnt 

sensitive technique lastly, we had reasons to lielleve ho uh to dftermim wlullur the ERA. dlagnostli inn 

fliat Dp Abrams and other eleotronh 

prurtltloners and exi>erlinentprs would l u, - - ■ 

fiufUtate our work In every way by er 

tending their utmost cooperation, to the A FTER four months uf patient and persistent labors, our Ab 

end that the truDi of the so-t'alled elec veatigation Committee inclines toward the following coi 

tronlo reactlona miglit bo establlsheil once based on tests, demonstrations, obKcrvations, and Htatements 
Hnd for all interviews and correspondence with Dr Abrams and his folio 

To date, and after four montliK of «■ “• A electronic praaitionera 

pfiHent and persistent investigation the t f"** 

! , ' - , , ji ^ worktrt ssiiilt th*t lt« DoulUllllei are f«r below the fonUtUc cUlme ■« 

langllde results are fnmklv dlHuppolntlng enthttaUetk wrifn «f ft r a Uurmturm 

The cooperation pnuulsed us by Dr 2 if B. R A. la a sonoln* tochnlqn* then it i» in lU V«I7 Infancy—cnid« 

Abram* himself has so fur fallen far mei?*** *® chnn»« from month to month much ao a lahormlt 

l«.low our expectations, for no belter reu , ^ n»u«>4. t. 

son than the fact that Dr AhrurtlS and K. R A worken. Qnlte to the contrary it may h« employed only aa an 

OllrscWeS do not agree on what oonstl ^ which cenneetton it U dalmed to be aeefuL 

Info,, a dutnnffa/* (nvpnMVOMnn Hr ^ AaMmliis tiuit tho so^aJled electronfr reactloni do occur and that they 

lutes n Silentiflc investigation Ur roeoanltabl* and deUrmlnabU raUei the correUtton- claimed between i 

Abrams Insists that we must visit bis and cortain patholoilcal conduione are by no mean* proved The aunmpl 

InWiMtnrir in Snn thpro to wit correepond* with a eyphllltic condition 42 with a tabercalar 0 

laboratory m San r ranclsco tnere to wit admllt^l by penom hlsh in the K R a connclle to be entirely emplrlca 

nOBS his work and become familiar with ^ R U, a. dlatnoeli U teemlnily euch a dellrate procedure and to franv 

elettronlc technique Ilo has impressed many detrimental factor* and ^ariabke that there U an ever preoent dan rc 

I Mb vfow ATI mnni nf hlw fnllnwPMi whu error The preparation of blood aocclmena the rondltion of the reagent 

nils View on manj or ms rouowers who noatlcUn and other factor* are claimed to have a marfeed Influence on th 

Imve not failed to crltlclw> uh for our re- of the F R A flndinge 

luctanre to hasten to electron If bend • All K. R A practlttoner* are by no mrana curopetenl to make a utlafa 

laitti hnvtt n noiti. Many of them have proved unreliable In thia nork Pew of them ar 

quarters Meanwhile we nave projHiseq a according to R R A admlaolon* to undertake a aclenllAr teat aimed at 

series of blood-speclllictl twnts, which (OUld the vaho of thla techniqac When one aeeka a competent and authorltat 

Iw uf thla tlin^ with tliM mini Abrama twIinUine on the baaia uf which judgraenl may be formed 

be conducted at tins time Wltn tlm mini validity on# l* mw Ihat the only poraon competent to undertake the w 

mum of trouble on tiie part of Dr AbrnniK Abrama hlmaalf No other practitioner la competent lo make a determ 

fia wpII nft mirapIvM nnd which wtnild he which Or Abraiaa aeemf willing to have hla ayatem Judged yet evei 

as wen HS OUl^IveH willtn womu ne authorUad dUcIpUa aU oier the country make thonaanda of detormina 

ffir mure evident In I than nnv series of which tho iivea of thtir paticnta depend. 

demonstrations at the Snn Francisco bib- 7 Hpeclamlar fealarta attch a* determining Uie race of an Indhldual hU n 

ogaef location at (he moment of dlagnoata hU emoClona and maftera of 
^ 1 a j ^ taken aerioaaty 

We have already reported our proposal , ^ „ U.. e.rt .i t b. a w.rk.r. i. ih« euimi 

lo Dr Abrams Briefly we forumhlled n the oaclIIecUit treatment it I* not claimed to cure In the uaual ar 

ucrloB hlArtrt Intan fAota tn ItA linrtpr It doea »o It la claimed reduce the potentiality or uhmage** of 

Hpplca of blood Sftet mien tests To be unaer energy Whether or not a core** la effected following the oariMorlaat tr 

tuken bj Dr Abrams under the Hume con a natter for nature* own force* which are now given an opportunity P 

ditlons ws be diagnoses dt)/eus of blood accept K H a belief*. 

wrwdmona rPcH>lvnf1 fn»n oil iinrtM nf the * ^ diacrepancy between the crudity of the Abram* apparat 

KrXHnmenS received mnn an pans or tllC eatrem# irUnement or the reaulU claimed from Its UM Aa a apecific e« 

(ountrv and even abrfmd dllT after dnv realaUnce boxee 0 *rd ha»« an unccKamty 1ft the preclae eataMtahmrnt 

ThA BtkAolmonn u/niiM nrormrod wllh batween iwllch lever and contact point greater than (he ohmage differen 

Jlie Slieoimens WOUia I>e propartMl wuil auccewlv# points yet reading* are mad* with the ulmoul confidence 

Utmost cart* aoeonllng to eJe< tronlo pnio- reapccta too the accidental error Itivobcd tn the gar of auch crude appar 

tloe We would even Jierinlt tho Speel to be giwater than the differential between the ratca elf t > be del 

Iiiunti *0 Ka neonni-Ak.l hv n ponriMuintnfp There la mvch confuaJon In cleclronJc rank* regarding the baaia for thrlr 

lllttns to be prcpnroil by a reprm>ntnn\0 Abram* and hi* follower* hate brm nalng the term* electron* oh 

uf ITr AbrnniH, altbougll such procciluro phaae and ao on rather looaely Home are beginning U> realia* thla fact 

would wouken our rigid tost Ctmdltlons to 11 K R a U not a aatUfaclorv aubject for a aclentlflf inve»tigailon 

imnia ovfunf obataclea are placed in the path of inveatlgatora until patience la taxed 

wiuiif eAiVlii utnoat limit Promlaes upon prutulM* aie made while prerinu* time w 

The long and short of tho matter Is that b* put to other uae l* being loat Xct all the while we arc aaaurcd lha 

ni. Ahrnwno thna for hiif* rpriinrol tn iiTi deilrea to prove ita r*ao to (he aclentlftc world through an impartial 

l>r Abriuns, tmis far, nus reruseu to un acImUflc body of Inreatlgator- We have prraenurd E R A the opporlo 

dergo a series of blood-specimen tests, on they accopt it? 

the grrmnds that bis findings could not be ___ 

t'umpared with clinical diagnoses Inas- - - - - - - .. . 

much as the two kinds of prooedur© do 

not agree This Is rather puK7llng at thU time, Inus* wuuld tlieik up sm u ssfully on bl'i osvii fiioliii,.*^ 
much as the various disease ‘rates*' were t»riglnrtllv f Innll> losIrnpIlfN (lit rn iiur hilil fnrrhor (lu I K A 


A FTER four months of patient and persistent labors, our Abrams In 
veatigation Committee inclines toward the following conclusions 
based on tests, demonstrations, observations, and statements given ir 
interview* and correspondence with Dr Abrams and his followers, as 
well as non-E R. A electronic prattUlonen 

1 Th* pMbUc ev*ivMtim»tc« th* dUgnaatic und curstlv* power* af R R A Plcctronlc 
worker* admit that It* poaalblUliea are far below the fanta*tlc claim* aet forth by 
«ndia*la*(lc writtn of K R A literatnrv 

2 If B. R A. la a genoln* technique then It la In lu v*ry Infaney—^ntde uncertain 
at time*, and aubject to rhangc* from month to month much a* ■ laboratory expert 
ment 

S R R A don not take the place of older dtagnoeilr method* according to numeroa* 

R R A worker*. Quite to the contrary it may he employed only a* an ocreaeory 

In which connection It U dalmed to be ueefuL 

4 Aaramliur that tho so<<aJled electronfr reaction* do occur and that (bey repreeent 
recognliable and determinable raUai the correlattona claimed between thcae rate* 
and certain pathological condUione are by no mean* proved The aaMimptlon th*t a 
rate of S7 correaponda with a cyphllltlc condition 42 with a tuberralar one etc I* 
admitted by peraon* high in the K R A connclle to be entirely empirical 

5 R R A. dtagnoaii li teemlnily tuch a dellrate procedure and ta fraughl with ao 

many detrimental factor* and rariabk* that there is an ever preaent danger of grav* 

orror The protraration of blood «Dcclmena tho ronditinn of the reagent and ding 
noatlclan and other factor* are cinlmed (0 have a marked Influence on the accaracy 
of tlw F R A finding* 

4 All !£. R A practitioner* are by no mean* competent to make a oatisfaclorv dlag 
noel*. Many of them have proved unreliable In thla work Pew of them nr« qualified 
according to R R A admi*«iena to undertake a Hclenltfir teat aimed at appraising 
the vahie of tfila technique When one scclu a competent and authoritative teat of 
the Abrama tecluiUine on the baai* uf which judgment may be formed a* to It* 
validity on# la tow that the only poraon competent to undertake the work t* Dr 
Abrama himaelf No other practitioner I* competent lo make a detcrmlnallBn on 
which Or Abram* aecmi willing to have hi* system Judged yet every day hi* 
outharixed dUcIplc* all oier the rountry make thonanndji of determination* upon 
which the live* nf their patient* depend. 

7 Hpeelacalar fealarei attch a* determining the race of an indl^idunl hi* religion bi* 
exact location at (he mntnent of dlagnoaie IiU emotions and matter* of (he heart 
are not to be taken nerioaaty 

8 Thera U a tendency on the part of h R A worker* to modify the claim* made for 
the oacUIeclait treatment It i* not claimed to cure In the usual sense uf tha 
word. It does fto it i* claimed reduce (hr potcntialUy nr ohmage** of the disease 
energy Whether or not a core** I* effected following the oariMoclaat trcalmcnt 1« 
a natter for nature a own forcca which are now given an opportunity to function 
it we acc«pt R H A beliefs. 

f There ia a grave discrepancy bctwecfi the crudity of (he Abrams apparatus and the 
extreme rrflncment of the result* clelmcd from Its use As a specific example the 
reeletonce boxee used hare an uncettmnty in the prcclee e«tabitshmrnl of contact 
between iwllch lever and contact point greater than (he nhmage dlffercnre betwren 
Bucceeatv* point* yet readings arc made with the utmout confidence In other 
reapccta too the accidental error invohrd in the use of auch crude apparatus waold 
scMm to be greater than the differential between the rates etc o be determined. 

Ifi There I* much confuaJon in cJeclronlc rank* regarding Ihc basl* for thrlr technique 
Dr Abrama and his followers hate hem naing the terms electron* ohms waves 
phase and so on rather looBely Home are beginning to realise this fact 
11 K R A is not a satisfacterv subject for a scientific investigation Numcrooa 
obstacle* are placed In the path of ln,estlaatora until patience ia (axed beyond the 
utnoet limit Promise* upon pruiuiMS aie made while precinn* time which mliiht 
be put to other a*c i* being Inst Xct all the while we arc assured (hat FRA 
dcklrei to prove its case lo (he acientlftr world through an impartial and t™ly 
arlmtJAc body of Invcatlgatora Vie h«>e prearnlcd E K. A the opporlonilv Will 
they accept it? 


One Hortl reifflrdttiff a \lftlt to the Son Francisco 
ljilx>nitor> uf Dr AhntmH We apprei^iHle the invlm 
rlon We nlH^ >et a\nil ourselves of same. If It Is found 
to l>e a ueoiMHnr> pruoediirt later on In our InvestUni 
llun H«wt\er foi tho time Iielnjs u xlwlt lo the Son 
trnntlstu laboratory Ih (piUo utineriHHur\ and beside 
llie point \\ e are Interested first and Inst In the 
eleitronle reiKtlons from n drop iif blond—In the Teth 
ni(|ue ItHelf—uiul not In Dr AbraniH himself except In 
fur QH he pnullees the tletironlt TtH'lmlquc Dr 
Ahrams, If wt understand the inntttr t^orrettly by no 
DJtans has a nionojNdy on The elertronli rentilons, and 
hi luih Uiuklit Hivtrnl thousund doctorH liow to elUlt 
and Intippixt the reactlooK Thai l>ehiK the <08© we 
ft el oallid uiM»n once mope to state that u< can test the 
viilldttv of K U A elalnm with tho C(s>p 
—■ ' ■ tration of onx HkilUd ERA worker 

Meanwhile >u art se\erel\ irltIcUed by 
ms In 11 A workers and their patients Wh> 

lusions do woniit amqa Dr Abrams claims with 
vvn ir ,,at further ado inasmucli as no furtlier 

ers, as e\ld(*nco Is required? Whv bother with a 

sihniifif inveHllkutlon when tins of thou 
}***^*j|* sands of cured pntlenls pn^nt undeniable 

^ (tiflenit of th* ilIkaM of ERA? Why 

ineertein do we hc'sltatc to (jo to San hrandsco 

r expert when we have been so iK^rsIsientb nriped 

lumcroiB 'visli to prevent 

cceeeory fhls kreat truth from ladng revTuIed to 

PiirTerlnK humanllj? And wi It Koes As 
Hunifnj, for the sake uf arimment that 
n that a T R A Is a heniiim technique, the world 

*■ at lar^t must wonder wh\ so many ole 

with M> Him lea and so iiiiKh conNislon are cast 

of grav* Into the \er\ face of all Invc^tlifators 

accorlcy *’*‘’*^ litUr to UH Dr Abrunis an 

noiin(i*M Ills departure for the East earh 
filuj this jrar at which time he promises to 

fprmlatog mt thods before unprejudlebd 

f teat of sclentNIs In tin sane him uh oiher in 

k Dr* noMitors Imvi done 'Ihls, to our mind 

aiion on Will do much to darlfj thi present un- 

.niT^uiKin forluniitc sltuallon PenUlnR Its reullBa- 

tlnn wo Imvi no furthi r oomuicnt 
gion hta As rcknrdh V R A pra< t lllunc rs in 

ic licarf ^,eneml we haM had notldn^, in the way 

naile lor exctptlon of thc 

« of th* Dr \ 1 phodi rebuild lu our November 

imem”# M hat Is more U \ prae- 

function tltlnners arc now orkinlA?d into various 

HiKii Ill'S and nsMoehilhms fur tin piin»hse 
npiU th' tlostr ( 001)1 ration uiiioiik IhemselveH 

^ contact Ah a conH4>(pienee indhhliial K It A 
prutUlontrs Im^e bK^n dUcouraced from 
ua waoU toniK rating. wJlIi (to f(s IndfvhhiuD From 

'"‘"*‘1* now on all otliflid tmqH-ratlon with tho 

r*wavcS AvrrnnAV AhraiiiH InveMljril 

lion t’oiniiiltti 1 will Imvi- to conie from a 
tumcrooB <oniinI((ii. dulv npiuiinti d bv the r< spec 

?h"mlHht cliHtnmli- op;^unl7a(IuMH Wldk we 

FRA mav he sinit^sful In recclviiit Siam co¬ 
il*' 'will o|Mrailon here and tin re from Individual 

pnirtmonus Jt Is IS rt lin In iidvanoi. Hint 
siKh prmUii wlllbi cllsmurai^^d In F It 
■ ■■ A ami lilt ri suits If lUtrlmentnl, will b© 

n padhilt d 

Al It_jist one of (la I It A nssoeUitlons Is (tolnc 
uhout this work lo 1 hoslnc ns like manner so It seems. 


determined by taking known clinical eases and working 
out tholr ©leetronlc values Today, however, the t!e< 
tPoiUc dlagnofilfl and the orthodov dluKnosls very (►ften 
fall to agree, for the reason, we are told that thev 
are based on divergent teehnlqueH If “A” once equalled 
“B,'' at thto time no longer equals “A‘ yet we are 
asked to accept the established “rates” for various 
diaeeae conditions an finnl Furthermore, we are naked 
to believe that the electronic dlaipiosls Is far more crltJ 
cfll tiMm orthodox methods, ho that It often dlacloses 
dlHecieed condltlonH In their very Indplency, monfhs 
and even year« before they are develop^ to the polnl 
where they are (Hscloeed by the more conventlonnl dhig 
norts. Hrace another reason whv ERA findings m 
often fall to agree with the obvious facts In the case 
To make matter* still worse, Dr AbniiUH has on sev¬ 
eral ocORftlonB asked bl* leading men not to msk© tests 
for a» Severn! week* ago we went to considerable 


dlagnuHtlclnn whh to I* imiiDhtd wlih \ list of I hi 
Muvernl (IIscuhih npusinlul hi llic H|H<Imtnw ns will 
as tin riuiiiliur of hImiH ti nih'* Inn as What itoihl !m_ 
simpler nml fairer-' How Dernentarv c<*inp(nil lutin' 
exeiVOilV wonders of 1 U A dlnKno**lH’ 

lust as wt win on Hu lery threslmld of makim. a 
genuine list with a guniini E It A illniniosHiInn 
under genuine T It \ (onillHuiis uin hojn •* win 
HUddenlv and une\iKHtnll\ Hhattend hv word (hrou;,h 
the (llagnosHi Inn H n pn*s( ntative (hat Dr Abrnms li id 
(elegrnpiied thc dhignoHih 1 m, forbidding tlu ti si Our 
(lIsapiKilntment was Ihioik! dtscHplIon \<\(_pthelcss, 
this caw is tv p/ml Ilf Hu noral c vaslvemsh of F R A 
min and, E R K lechnlipu In the matter of Mubmlltlnc 
themselves to honest slno re cnnvlmlng InvesftgiHon 
More than one IhvisHgntor has lost all patience In trj 
ing to get to the Itottoni of the electronic reartjnns of 
Abrama, and has ghen up ihe subject In utter disgust 


All ItH imnilierN hiivi luui qui 1 1*d hv rtienns of nn 
1 lalsirati qiit sHr»nn dn , rittirdinj, iheir apprnNal of 
h R A cl iliiiH md pravalili ixisslbllltli s iim conse* 
(luiaii NO fur in (hat iiianv of (he more fantastic 
I U \ tlainiH havi betn denlid, nnd we nn» slowly 
but Nurtlv gililnt down to tlu l>ednM k of the matter 
As for our four months of Investigation we have 
n< 1 oiuplDhi (I inor< th m would apitcir from surface 
Indications As Hu results of nunu rods Interviews 
(U monst rat ious RtudliH of ( usi hlKlorhs dlHcusslons 
wlHi 1 U A workers and FRA invisH^, pors and 
1 U V e\|K rlmenti rs wi have istuhllslusl dt finite 
findln;,s rH^.iiPi]lnk h R \ wJikh are piihlDhod In the 
nfnuiipanvInt, H»t Iheso findings stand as stated hire 
unless Hu V can lie shattered Hirough tests or positive 
pioof to (he contrarv For the iiiost part these findings 
an In full accord wltli the Iiellefs of tin more conservn 
live E R A worki rs themwlves 
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jMlTriNO all (.(tnfusing de- 
tiill, Hleoi» niHy l)e defined as 
H i>epiodlculIy recurring Mtato 
rtf the anhiiul orgHnimii during which all 
j nmstlous nctlvitlca am MuaiKaided From 
ihe viewiMilnt of aolence however, this 
definition !'< not witlsfactorv becnuHe It is Ineoiiipleto. 
It gives iiu rt Ij (he mgutlve charuct* rlstlc of sleep the 
ul>s4net of cnnHi Iuuh activltv wllhouL stating what 
a(timl1> taki»M pluro during, 8let|> That sleep Is necea- 
siwif to tht iiDlinul organlHMi vmih rotiiinon knowledge, 
hariusj from experli'flce laanv thou'<ands of years ago, 
hut even now the nuslerv of tin why and wherefore 
of aiefp remains partly unsolvetL 

In a feeneral wh\ It wiih recognized long ago that 
sleep In a r»erh»d of n»Ht during whhh th< b<»dj rt covers 
the vitality dtpletcd hv the phvsUnl and imnlal uctlvl 
ties during the preceding i)erl(al of uwiikem*ss and the 
Narltiiis tisHues rt'guln tlielr nornutl ntah by the ellni- 
Jnatton of waste prodmis and the building of new 
llnsm The exact nature of the chemical and phvslolog^ 
Ual chimg<*H Involved In this process of rcntorallon has 
Imsh Kindled with great care In recent years and many 
liniHirtant facts have been OHcertulned which thp«>w In¬ 
teresting light upon the metabolisro of the animal 
orgiinlNm and, more Hpeclflrally un the part assigned 
by nature to certain glands. 

One of tho rnoHt Important discoveries was made In 
the (ourse of Investigntlons (oncemlng the pre-natal 
life of the human Infant It was found that neither 
the hhK>d nor any other part of the human foetus cHin 
taln(.d (viai the sllgtitest trace of fr«» Iodine, ex<tptlng 
In tlie linr»erfectly developed thyndd gland As it was 
already known that it is one of the fimctlons of that 
klnnd to extract iodine from the hlood and to supply 
it when and where It is required to counteract the 
toxic effect of the polK<mH and waslt products generated 
or cast off by the tlssm a of thi Istdv during labor, the 
abernce of free Iodine In the unborn child le<l to the 
Inferinco that a definite relation existed hetwt'en that 
fact and tho restful pi riod of nine months of unbroken 
sleep whlih the child enjo\od previous to birth It 
was found that the imisiular effort of the newborn 
child H Hr«t cry immcdlntclv atimulateil the thyroid 
gland to send a supply of the powerfully anil toxic 
Iodine through the body of the child wunteractlng the 
poisonous effect of the fatigue products generated by 


What Is Sleep? 

the activity of the musetee and other tlssnee Involved. 

It is well known that infuntJi, during tho early port 
of their life, require a great deal of slec^ far more than 
the mature Individual This may be accounted for by 
the faK that In the new bom child the thyroid gland 
Is Imperfectly developed and* therefore Incapable to 
supply an adequate amount df Iodine The gland soon 
becomes exhausted, the fatigue pobtona paralyze the 
nerve center and the Infant falls asleep During the 
long ivetiod of rest the thyroid gland accumulates a 
niw supply of Iodine with which It can provide the 
organism during tho next period of avvukeness As the 
child grows older, the power of Its tlorold gland to 
supply ItKlIne increases, brain and muscles of the child 
become capable of greater exertion without fatigue, be¬ 
muse the gland can send more lodint Into the system 
to c<junter«ct the effect of the poisonous fatigue prod 
ucts and, as a result, the child requires less sleep. A 
child whoKe thvrold gland is defective and does not 
supply iodine will necessarily remain ph>slcany and 
mentally Inferior 

The results of recent research seem to indicate that 
different t>pes of men require different amounts of 
sleep end that the amount depends in u large measure 
on the relative balance between tho thyroid and the 
Kuprar^al glands on one hand, the pituitary body and 
llie sexual glimds on the other The adrenalin accreted 
by the suprarenal glumla has a strongly stimulating 
effect cm tho thyroid gland and its sec retton of Iodine 
and, at the same time, causes un Increase of hlood 
pressure hv the <‘uDtrHctlcm of the blood vessels. Men 
whose Ktipra renal and thyroid glands are healthy, and 
act In eniclenr hurmnnv are Invariably high-strung 
mercurial, raontally and physically extremely active and 
recjulre much sleep. Their thyroid glands s«id an 
II hundonee of Iodine through tho system to counterac t 
the polemnous products of mnsculnr and mental futlgtie, 
hut, having become exhausted by the exacting demands 
on their ability to supply iodine, they require a long 
period of restful sleep to reenpemte Adults of that 
type usually need from eij^t to ten hours of sleep 

The extreme contrasting type which la found among 
the northern races, requires, as a rule less sleep. His 
phyKlcal and mmtal activity is slower and lean intensive 


mtA mnkes comparativnly lew demand on 
the Iodine reaoarcea of the active and ef¬ 
ficient thyruid gland. Men of that type 
are ttmally of larger and more powerful tmild than 
those belonging to the southern races. Though slower 
In thetr physical and mental activities, tbe^t are by no 
means 1 nteltectuoily Inferior Their life prooesaes move 
more slowly, their energy is less rapidly used up and 
they often retain their faculties to a great age. 

In the light of tlie results obtained by recent research, 
sleep may be defined as a periodically recurring state 
during which all conscious physical and mental activi¬ 
ties are suspended as the result of the toxic effect of 
the fatigue products accumulated In the muscle and 
nerve tissue and of the Inability of the exhausted 
thyroid glund to supply the lodin« required to cotiBter- 
nct the paralysing effect of the fatigue polnona. As no 
further fatigue products are produced during the period 
of rest, the thyroid gland, continuing Its activity, Is 
enabled to catch up with the demand for more Iodine 
and to accumulate a reserve suiiply 

Man’s Erect Posture 

HE BritUh Medicnl Journal for March 17 contains 
en article by Sir Arthur Keith, on ^'Man's Posture 
Its Kvulutbm and Disorders." Sir Arthur points out 
that extinct forms of man Indicate that the up¬ 
right carriage of the head was evolved later than the 
human form of the lower limb, of which Uie origin 
must be sought in 9fiocene or possibly Eocene times. 
Three phases of evolution are distinguished, m the 
bylobatlc phase the gibbon was differentiated from Us 
cousins, the Old World and New World monkeys, by 
itoBtnral adaptations of bemes and muscles In virtue of 
which it was orthograde and human in type us op¬ 
posed to the pronograde monkeys. This dlfferontlation 
jirobably took place towards the end of the fiJocene 
period. The troglodytic plmw was represented by the 
great anthropoid a|)es, evolved from the small onthro- 
poltlH pmbably In pre-Miocene times In the pUnti 
grade phase, structural changes were confined atmost 
entirely to the lower limbs Seeing that man shares 
BO many iharacters with the great anthropoid apes, 
the author held that man Is one of several aberrant 
branches of one great stem which began to break up 
Into the various fossil and living forms at the begin 
nlng of the Miocene or the end of the Ollgocene period 




IIM rw.'ent discoverv of haf 
niuni the latest addition to 
t he list of chemical ele¬ 
ments, U a romarkaliU llluMtrution of the 
wonderful poHsltilUtles which rest In the 
BcUntlfii application of deductive methods 
of rtwanh In chemistry The story of the discovery 
Is a vcrltiihle romance of wlenoe 
The discovery of hafnium which wasnainfd In honor 
<if Copenhagen, the capital of Denmark (culled Hafnla 
In Its Latin fonn) was not on acildiut hut the result 
InvestIgutlonH bused ui>on diductlons friuu the latest 
and most advanced conceptUms of utoinU structure 
made p^isslhle by the discovery of the X rays by 
Roentgen, tho InveutUm by von Laue of a metlKHl of 
chtnlnlng a spectrum of the shortwave InviHlble llglil 
lavs with the aid of crystal gratings, and tho Ingenious 
thcs)rits conc*emlng the pcrlodldlv In the arrangement 
of tin eleuH-ntH and the Internal structure of the atoms 
conti United by Me>er MendcleJelT Rutherford, Hohr 
and the late physicist Moseley, who met with an un 
tlmelv end In the trenches before Gallipoli during the 
great war 

In 18(10 MendelejefF and Tnithnr Meyer presfmted to 
the sclentlfli world llulr discovery that the elements, 
when placed In tho order of aHc^ndlng atomic weight, 
showed a ruiuirkable regularity of perhollc nature, each 
element resembling most closely the eighth element be¬ 
yond or before It in the list From the results of sub- 
»H<inent Investigations the concluKion was drawn that 
uU the properties of the elements are periodic functions 
of their atomic weights Certain Irregularities and 
Inconsistencies In the periodic system could not be 
satisfactorily explained, but the fact that three of the 
blank spaces In the periodic system were afterwards 
filled bv the discovery of gnlMum scandium and ger- 
munluin, which showed physical and chemical charac¬ 
teristics cloBclv corresiMindlng with those that Men- 
delejeff bad predicted for the then unknown elements, 
strongly supported the wnindness of hl« theory and the 
significance of the i>eriodlc table 
Tho discovery of tho Roentgen rays opened a wide 
field of research concerning tho Internal structure of 
the Atoms which, until then, was merely a matter of 
scientific speculation In 1012 Dr Laue of the Uni 
vendty of Zurich discovered that the Invisible X rays 
could be refracted by means of a crystal grating to give 


How Hafnium Was Discovered 

a spectrum that could be loade visible by photography 
Two years later Moseley, using different eletnents on 
the antl-catliode of tho X-ray tube, found that the 
higher the atomic weight of an element, the shorter 
Is tho wave-length of the characteristic X rays. He 
also found that, w!H;n the etemoits are arranged In the 
order of these wave-lengths, whole numbers con be 
asslgntHl to each which are inwraely proiwrtionul to 
the square roots of the wave-lengths of corresponding 
llnt*K In their \ ray spectra. These numbers are called 
the atomic numt>crH of the alementa. 

I,atir, u simpler InterpratatloQ of the physical slg 
nlficunc*o of these nuroberf was found. In termn of 
their electronic smuture. Bohr, a Danish scientist, 
tlab<jrHl!ng Rutherford's electnmlc theory of atomic 
structure, devcioited the doctrine that each element has 
as many planetary olectn>ns In Rm atom aa there are 
units In Its atomic number The nucleus, according to 
this theory, contains both negatively charged electrons 
and positively charged protons, with an excess of the 
latter, and about It there rotate orbltally enough 
‘‘planetary’ ele<. Irons to aMke a balance between pro¬ 
tons and electrons for th«^mplete atom Hydrogen, 
fop Instance with the atomic No 1, has onlv one plane¬ 
tary electron In eiith atnm^'; helium, atomic N(* 2 has 
two, and so <m up to uranium, of atomic No 92, which 
has In Us nucleus 02 more protons than electrons, and 
Is made electrically neutral hf the presence of 92 plane¬ 
tary electrons. No more than two electrons revolve in 
the orbital range nearest the nucleus, no more than 
eight in either of the next two, and no more than 
eighteen In either of the next two 
Tho list of elements arranged In the order of theiP 
atomic numbers showed a bmk after No 71, the 
meat lutecium, the last in the known series of rare 
earths beginning with praseodymium, No 69 No 72 
was larking and it was npt known whether the un¬ 
known element would prove to be one of the trivalcait 
rare earths or not Accepting Bohr’s theory, that the 
element No 72, could not he trivaleat but puiat he 
quadrivalent, D Coster, a Danish, and Gecirge tkA 
Heveay, a Hungarian cbeinist working together in 
Oopenhagen, deduced that the unknown dement would 
probably show great resemblance to etenmt No. 40, 


Klrconlum, alao quadrivalent, to vridch, 
according to the theory of Bohr, It must 
be closely related 
Patiently the two investigators examined the Xray 
spectra of all zirconium minerals and chemical com 
blnatioDS of zlrfonliim obtainable and in each case they 
found in addition to the churacterlstlc Ilnea of the 
known element, Mn«»s nf another, unknown element, in 
tlie exact position where In accordance with Bohr’s 
theory tlie lines of element No 72 should be By a 
careful process of Hlmlnatlon the two scientists suc¬ 
ceeded in separating the new element, which they 
named bafnlura, from the zirconium, its Invariable 
compunton and obtained it in pure form It la quite 
commem and forms a[q;>roxlmately one one-hundred 
thousandth part of the earth’s crust 


A Corkscrew Railway 

A mong the features of the Rrltlsh Empire Exblbl 
tioo at Wembley will be a striking idea In railroad 
propulsion, devised by W T I^wls and B K. Adkins. 
Preltinlnary work has been started, and the installation 
ia expected to be complete by April The top sketch 
explains how the single cars (the system permits of 
coupled trains when desired) close up and slow down 
ai^roechlng a station, creep through In contact, and 
ag^ open out and accelerate in IeAving^--the whole 
cycle being very smooth 

The middle sketch shows the cars at a station, where 
passengers merely walk in or opt, the ears being en¬ 
tirely open on the platform side to dre maximum ac- 
cesalMllty (hie method of driving the splrala is also 
Indicated, seven electric motors like the <Hie pictured 
providing the railway's entire motive poww^ 

The large drawing, giving details of car and track, 
■howa hi the left foreground the ingenious bearing 
which is tnterpooed without breaking the centUralty 
of the spiraL At the tight Is the further modtflcatloii 
used where changes of gradient or dlrectton occur 
Approximate details for the WemMey tnatgllaUcn 
are a total of 80 cars in a t2D0-fooe Une, a ruSb-Mrvtoe 
qwed-range of 2Mt to 20 miles per houri obtained tqr 
rotating the gpiral mote quiciOFi dx or peven stations 
with cortespondbkg motors totaling some 400 bome- 
poUrer, and a capadty In eadk car of t$ paamgers 
seated and twelve staodlnin This givqa a Une capa^ 
of 16308 passengors per boor past a giwn point 
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OOkSSCBBW DBIVB FOR OPERATING CRBWLES9 CABS OB TRAII^i AN INGENIOUS BRITISH IDEA WHICH MAY BE AS PRACTICAL IN EVERY* 

DAY USB AS IT IS UNUSUAL—(Sm ImIiik P«Ke tor details) 
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Remolding Our i Civic Clay 

How the City Planner Guides the Previously ffl Misdirected Growth of Our Communities 

By A G. MM IngaUs 


N “Pm h Tnm H Cntiln» Topsv “Jos Rrcw “ 
Thnt Is Iho trnuhle with most of our 
titles and U Ih the sinii^litoninK out of 
'i tipsy that is einplo\mont tt) Iho 

irHiril)trM of a (.onipnralh* !\ np\\ prt»fH»- 
ftlon—that of tho tUv plnnm tk r'lt\ 
idimnlnK sufr^ests the ln^ln(; out of m \\ tiths Or it 
tilt tniitlou of tlvlt tiinup'i and stiet^tat uhtr 
\ls(aH Mainly it Is nt filler Midnlx i( Is uhaf riilRhl 
be calltHl tlie re plannint: of (\ls(lnu tltks s<i that the> 
niaj lie latter plaeeH to ll\t in and so tliut lives and 
momy innv lie save<i 'I ht cltx plimner 
cannot cut and hIhsIi He would Ilkt to ^ A 

but tho tfiTpajers cannot afford it He 
inuHt Under Ids hands a clt^ must 

tsHsaiM phiHllc, but tlie renioddlnt^ of the 
clav must be dont slowly 

The 1 tvluk out of Washini^ton D O. 
was a wonderful tidnt, and a wonderful 
opportunity but of siab qllles planned 
from the start tin <ltv planm r (b als witb 
but ft w Gar> Indiana was nik b a rlf\ 
and so were Tntbi tin futiiri capltnl of 
India and Canlx rra the federal distrht 
of Australia, whUh was laid out In the 
wlkUmeHK, a (kan slaU fiom the start 
Of Hudi Jobs th< re an far from eiioti^jb 
to ao mound Hut tin fl(\ planmi has 
bin lUInK to make therefor* In tik*s old 
(libs that bn\i ^rown up wronc and trks ^ 
to rl;,hl thiin Sncli work Is m»t \*ry 
romaiilb und not \«rv stN>ctacular but it 
))a>s and It Is d(Hld(dl\ inter*.silnR In the ||m||^^ 
wnst that It is a htnibish against iior- L———— 

plexln^r dMIkuIlk»s Tl 

Tlie planner is forced to make the 
IhsI ofwhul he has to Work on H* < annot ask taxp**'< rs 
alwa>s to Indidt^c him In tlu most Id^hh d(Nlrab!c solu 
(i<in of a >,(\en problerii, Insatis* (iivtly often llnv <ant 
and wont aflTind It KnowlnK lids he takes* tht next 
last solution and sonnhow mak*s a j,o of It While 
he is on the job be <bKs all fliat be can uet sanction 
for and Ih fore lit pot*s ho leaves wltii his <Ii*nt i de 
lalle*! plan width repr*H*nls an ideal or distant jtonl 
for Its *l(lK*ns to woik towards Tin n as tin vears 
j,o bv ami the city planner tets old and dies and prop 
<riv detcrloratiN < inuinb so that It miiv hi tom out 
the rlclit chunses nun bt made l^acklns, sudi a 
dertnlte and iif^ns d itlaa as a common focal )xilnt for 
many minds iieoiilt will alwavs work untons* lousI\ at 
< roHs punios* H und thus niir (Ifbs will nmain liodK**- 
lKid>j*s without System Th* tlm* toiulcb Hum Is wInn 
th*> are jounjj As th* twit. Is ImlliKHl, so the tree 
Is Isnf “ 

Sooner or later the peopl* of most communItloH arrive 
at the convklion that tin Ir phx si* a) * nv Ironmtnt Is 
j,r«iwln^, up wrong, thnt It Is sIowH trvstalUylng In 
forms that ar* hard to alter but wlibb mvtrtlnU^s 
must be altered Th* job will nevtr git iasler It vxlll 
alwavs IsHsune bankr S*>iin tldng must 1 h‘ done about 
It lliev *letlde and so the professlonn) planner Is tailed 
In to Ifmk tin* job over 

< Itj iilanning Ims tn'crune a profession Its members 
do nothing * Is* And tlu o\i>erI*n<i tliev get in work 
Ing out the proliUms of one dt\ nr*' Invaluable on 


those of the next Yet, no J 
problems are alike E\ery ’ 
Btiidkd on Its owm merits* 
not n matter of dnjs nor of 
consultant haa to get to 
tlent before he can operate 
nmre of a scitmc*' of It ihna 
In* lined at first to think In 
he thinks *ip to tnvestfgaCe 
* ur to most of us be 
them for granted A 


s Municipal Building, part of Springfield's new cItIc plan 

an engine* r-or he emplovs engimvrs or U In partner a 

ship vxltli tlani In anv * use, lie must and does know f 

municipal engln*H*dng while in the matter *if miit<lilnfi: v 

wits vsitli iMitllldans und iieopb with a\**s to grind h*i r 

has (lit Ills 4v*^l*Hlb n* has made *ur*ful studies of Ii 

his work Isdli from a th**»retlcal aiul a pnullcul stand- 
p(dni II* has satunit**! Iilinsdf for ycais In Its stteclal < 

llteiutuie, of whkh there are munv live-f*K»t shelves f 

And lit has learn* d t*) tatch tlie point of view of the b 

averag* dtlwn of the average city vxlthout losing the s 

sense of (Utadirnent timl Ih longs to him be*ause the <» 

new <lrv Is utterlv sliange to him at the beginning f 

When he lias been emplo>e<l t*» diagnos* and remedy a 

th* titMibbs of a (ommunltv tliot 1ms ilecldiHi that It h 

n*’eds ills services th* city planner **»n«lclers evtrj a 

thing p< naming to th* Job un<lcr a number of heads h 

These are streets transportation of rasiple trans 
rKirtalhm of gfirsls fu< torles and wafclamsos, food f 
suppiv and markets, water supplv und sanltutkm, o 
Imiislng re< nation parks, boul*\ards mnl tree-plant t 
Ing unhlkHlure laws and flnamlng From this It a 

will Ik* evbknt that Ids work ton* lies on the Ilf* of the a 

city c*nmmmlty almost In Its ev*.r> aspect and that In b 

this nganl we have (ome a long way from the two 
ralher prevalent Ideas thnt city planning Is simply the a 

ia\lng out of new cities and the <I<slgn of eU*ganl *lv!c ii 

centers for old onrs k 

Tv pleat of the laliors o|^ r professional city planner n 
are those of u New York <iorp*jrat!on of * tty planners 


• two of theRR whose members arc In the bnslness of eeUinff technical 

[ on** has to bo advice to communities Tliis corporation took a con- 

Thls study Is tract to Improve the dty of Springfield, Mass. In 1013 

w*‘ekR for the the principal streets of this city had become badly con 

know hlH pa- gesttKl, the approaches to the big railway station were 

He makes much Inadequate, the waterfronts were being used for unde- 

on*i would be sirable purposes and the city hod become a mass of 

fact, the things hlllbnur^ and advertising signs These ond other mat 

would never oc- tors came to a head and forced the creation of a city 

cause we take planning commission consisting of three city officials 

Generally the and five citizens. This committee set about Its new 

; clly planner Is work energetically and recommended several prelim¬ 

inary works such as the proivoratlon of a topographic 

■ widening of certain streets and the employ¬ 
ment of experienced dty planners to assist 
In crtatlng a brond-gage scientific city 
plan In 1921, after a kmg delay owing 
^ to the war, tho commission was sup¬ 
planted hy a Planning Board This boaM 
set about Its task by asking two or three 
city planners of wide experience how they 
damld start As a result of the advice 
given four leading city planners were 
asked to come to Springfield Irsik over 
tho city and write a reiwirt as to what 
they tliought the planning board could do 
and, roughly how much It would cost 
A little later a c^rntra* t was signed with 
u cll> idanner for a sum «tf ulsiut $40,000 
to prepare a cenupreh* aslve city plan In 
addition, nnolhti nottnl city planner was 
^ retained ns an advisor Working for the 
plaimlng tor)>oratlon from five to 
forty men were employe*! In presrtitlng 
eld's new cItIc plan the rcHpiUed data in nmtemnking and In 

niaklng diagrams, tabulations and studies 
or U In partner as well ns In th* jinparntlon of reiK»rts In all nearly 
I and iloCM know four thousand maps, charts, tabulations and studies 
liter <if milt* liing were made and 25 reports were written making up a 

axes to grind h*i rather vt)lu[i)lno*ia rejnxrt on wbnt should bo done to 

ur* fill slu(Ji**s of Improve lUing conditions in Hpringfield 
I pnuilrul stand- It Was f*)und I hat Springfield was topical of other 
in sin Its KtKTlal illles In ils growth Public garages, stores and even 
live-f*K»t shelves factories had U'en invading residential districts, num 
it of view of the hers of uparinuut houses hud lieen built out to Ihc^ 
Itbout losing the Mroet line and to the side lot lines in the heart of the 
him because the <ipen, reskbne'e blocks where the Immes had ample 
the beginning fnml and side lawns baclorles had lnvadc?d dwelling 

uom and remedy and tenement bbH'ks an*l had spoiled good business 

H *lecld**d that It streets I Ight slorv buildings had b**en springing up 

c*»nslders evtrj among two and three-story buildings In sum the city 

lumber of heads lm*l been growing without ordtr and witlmnl Ulrtatlon 
►f ras)ple trans Here, tiun was the opiKirttinllv for zoning In a 
iifelumsos, food few vears every communitv will regard the necessity 
und sanitation, of ^>nlng Just us tliev regard sidewalks or waterworks 
s and tree-plant t*>duv The ininstse of zoning N simply to conserve 
X From this It all that Is liest In existing conditions uml tend*mcle», 
m the llf* of the and protect proiH*rly against the harmful use of neigh 
ipect and that In lM)rIng pnqwrtles 

ly from the two In order to learn the facts with regard to the char 
Ing Is simply the uc ler and intensity of use and development of each 

n of eU*ganl civic individual property In the dtv five or six men were 

kept busv for months collecting this data on some 400 
)nal city planner maps These facts covered such items as the use of 
of city planners {Continued on page 139) 
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The new •IternatlnE-curront motor whi^ comhinee the advantaKo of former type* without their diaadvantaeea Utt The Fynn Weichael motor eomplete 

Ctnttr The rotor or revolvinK member Right The atator or atatlonary member 


A Motor That Solves the Power-Factor 
Problem 

N dirGct-ctirrwit work tlie i)o\\er ttiPiiHured lu 
Is the product of the lolts aud anif>erL'< in the dr 
cult In alteraating^urrent Mork, howevei fids Is 
only true when the current and the |>oten1ial are in 
phaec If the <urreat either iascK or leada tlie vuIvkh 
H ho\vn cm the volt aud aiiiiuefer'^ wilt not lie true slmul 
tuneous values TIium (lie pfiwer in an alteinatln^ 
current circuit at any Inxlant Is the pntdui t of tla 
siiituJtimeous vuiuts of turrtnt and iMittnilal and the 
voiiH and anUMjres showTi on the reconlint Instniiiants 
nnUHt lie mulMpUcd tojsOlher and their prndmt nndll 
piled by a power fncitir before the true watts aie olv 
talned 

Technical as all this inav «eein—and It Is lil;<lili 
tecluiltal when reduted to tla. cold lautlieinatiis of tJa 
thing—it Hlinmcrs doven to (lie f\er\du\ fact that 
pttwerfattor has an liuixirtant lieariug on ckHtrhal 
instuUalions A low lanver factor on a na ms 

greutli rtslucod eapaclij of generators, transfoiiiHrM, 
transadsMiou linos, etc and inair ngulallon oi (he 
entire s>«tcin It Ik, tlierefon liii|M)iian( to keep the 
power factor as Idgh as iKisslhle 

Within the lust few jears central station managers 
have begim to rcalizo more and inou that a loiisldii 
able pTo|H>rtion of ihelr cspdpment is Idle as far as 
an> return on the Investment is concerned, waiio huge 
dlHlrlbutlon 8}HtemK showing as much as 20 p( r cent 
or more of the total Investment producing no relurn 
due fto!eI> lo the low p^iwerfiutor of the cornu cted 
loud One large centiul station alone slmws an in 
cruised Investmwit of over ten million dollars due to 
live low power factor of Its load Ihls is auomisinled 
b\ an Im reuse of opeiatlng costs ImUidlng Udh In 
terest on oxceHsho lnu*stuunt and ortiial cost of excess 
lossts In the generating tranHialssion and dlstrihutlon 
B)Stems of upproxlnialely two million dollars Stating 
tht matter another way, If tlu load on this central stu 
lion were a unity power factor load—with current and 
poti^tial In iwrfect phase—Us >early net uvuvues 
would be mairly two million dollars a \eur gn'ater 
and this Is only one of a very largo number of condal 
stations. 

It Ims remained for an American coiiipanj to develop 
what Is known as the Kynn Wekhsel motor, which is 
a radically new type of c‘onsiunt Hi)ecHl allematlng 
current motor Iiuvlng a combination of the good tluir 
ucteriHtIca of Ixith the well known sU[)-rlng Induftlon 
and synchronous tvix'fl of motors, with 


iouds riarchy making Ihi iiiofor just as hitihU and 
praclhal In its o{Krittl(tn as present lyi>es of India lion 
motor Tlu motoi has flu still furtla r petullarily Unit 
whtn the (\ciss ovoihmtl Itt rtmt>\ed tla nattor will 
again operate at scmUronoiis kihhmI— ohvhmslv n fea¬ 
ture of the gn^itcst \alue 

Making Plants Work Overtime by Means of 
Electric Light 

UK value of iWilrle light for accxUratlug the 
gio\\tli <if pluntK was (tiia luKivc Iv pn>v<d In a six 
wtekH test MYXllliv (otiipUted h\ tla \Vt *»tlngla)iisc 
Kimp < oiiipanv l»urjai, ria l<‘sts whltli were. H>n 
dia UkI In coo|Hralh»fi with IM* r Huahison A (out 
paiiv, s4edKiutn, at (he lUndtrhon ptoviag gionnds at 
Ihildwln L. I , nianv t»f tin siH(iMun'>( t xjsiKCil to clec*- 
tih light grew to aiMU'oxlai itiIv 1\\U» thi sl/i of 
Hiinllar plants ruliving dji\light onh and win con 
sld( red h\ exjurts lo Im Irom 14 to J7 davs in iidvaiiL* 
of normal growth simllat rc^ulls were also ohtdmd 
in pullmlnarv tests conducted l>\ flu Wt stingliouse 
I imp ( ouip inv at ( olauthla t nheivp^ mah r the 
dlicsticm <tf Prtiftssor llukh I iuilluv i»f tla ivejnntnant 
of Vgihullnri of (lu tnhcrsltv Two lid volt fuiu 
U„htlng [tlams Wire umcI to Hupplv tla ik)Wii for tlic 
Ihildwin txiMiinunis slmwin,, (hat tla uh» of arlltlihil 
light fetr foi< !n,» pi int gmuili 1 h not m stiU (isl to pKali 
ties when loniril slaihui jiower In nvalhihh hut innj 
U undejtakin wlanvir imunt of anv sort cxlMs 

(In ScpUmlier Isi twe Ivt varleths of \igc tables 
ind I w civi* of llowe rs we n vowu In sluillow (Hires Inch) 
lio\(s, or flats as guideneis tiiui (lam Tla s<dl used 
wuN ordlniiiy llghi ^ md\ v-oll such us Is j^eja rails used 
foi slartlng seedlings lao vois of Hals w(M wiwm 
one (iei for growing under nliihlil llgld and tla eillar 
fell growing with eluvlight onU Tla folUmlng vurk^ 
tk s of vigetahU md llowir sends weie seUsteil f«u the 
e\pc rlnuul 

snitwlmll (auUdowei eiis\ hlanehiug eckrv tender 
green Inan lajsh lima Im in I rejicli forcing carrot 
l>nvhN perfec I cui uuiht I kiilte nmt k ttue'C scarlet plant 
indlHh, bpvptlan IhvI Roekv I e>rel niusknalon Isamy 
Ixat tonuite» golden hem t eudlvc Transvaal duls\ 
orange talendula blue hac Jlowri laihv s (aeath snap 
dragon lavenekr \frkan elaisv laipalicns mlgiamette 
wallflower e Inn rut iMgiaili as(e r 

Hoth seta were growTi under Identical cHuallllons e»f 
heal and molsline cm opjiosut Ix'nc hi « la n the elee 
trie lights were tuimci cm iu\ <dl elodi tin tula divided 
one group from Ha oHur I he light was switched on 


cviiv night at S 1 * M and shut off aiitoiiuiHcally at 
1 A M 

Akiuist from the outset there was ft marked difference 
noted In the geniijiuiHon of the Hex>dlingH under the 
electric light Oennination was hastened In some 
tuHeK, HH in the hcjuiH cc U rs letlue'C and endive among 
Hie vep(tuhlc-s and caUndula gjatudiUa (bnhvV 
hreiitli), untlrrlanliiui (nnap eliagou) udgnooette and 
Walltlovver iiiiKJng the fluwers tr> tlie extent of four to 
12 da vs deiMndlng on varlelv Tla advantage gainexJ 
with the advanced ge rinlnatlon was maintulnesi In 
e.ven ease thuavh to the end evf the exiwrlment In 
Hi^mie eiews there wuh no ik rceptlldc gain In growth, 
paidcuhtrlv in the root crops in< haling bcc(« curredfg 
and riaiishes 

riiut Hale Is a csitnin itmdogv la tween the radiant 
* la rpv c»f Nunllght nnel that of an Incaialesoent ekstric 
light was di Haiti b estnldlHlad the fad that the 
ehUuevphvll was more aetlve"* in tliose plants width re>- 
(e Ived the uehlUloiiiil light Tht foliage presc itteel a 
richer gre'eia r more turgid anel vigorous apt»earanec* 
tliun Hull of Ha plants Hm( were ekmleel the advan 
t igi of addiilnnal light Also in the ciisi of ihe vino 
(rops ( lie uiuIh TH and niuskmelon, the Btenis of the 
pluntK were heavkr and sus'kler than those of the 
plants gii>wn without the elwtrle ligld In this e\]>erl 
ment Ha fact was (stahllshed tliit all plants prew nt 
Ing i large Jmf surfm i are grcatlv siiiiiulfttid U\ tla 
suppluae ntarv use t>f ehx ti 1( ll,^ht I'url h iilarh gcKKl 
examples of this wiie afforded h\ tlu leaf e rojm suth 
as UHias and endive 

riu tests indu lie that electrk light will Ik useful 
to ileulsts and giirdemis In ftm Ing ItoworH fov dt Unite 
dales sm h ns ( hiKfimis and I aste r and lu redaclng 
Ha time reipilied for seedlings to grow largo enough 
for tians))Inniiug 

^o Use of nrtlflcial llglit, In addIHem te> that Involv 
Inp the t\o (an be of greater he nofll to huMuinlty than 
ihls leeently developed a]vt)ll( nthm In the stlmuhitlem 
eif the grctvvHi iind (UveUumunt of phintH and ve^ge- 
lahlis savs Samuel O llihlHn National Se^erctary 
of the IlIiituinaHon Bureau of (he Westing house lamp 
( ouipunv umU r whose' diree Hon the Inve^^tlgallons 
were eondu 'c^I In a gemcnd wav we have known 
thit at title 111 light Inllmncss Hu grovvtli and Ibtwirlng 
of (erlain plants hut no well organl/iel rest arch work 
has Iwen done until recently to prove whether Ha op- 
plic itlon of fkcirh light was eoiuniert hillv fe iiNlble 
as a me ans of HUppU tm nting dav Ilghl Uc now know that 
this stluuiluHem eff growth doe's nut neces- 


thoHe fcaturea width arc undesiruble from 
both the central Htutlon uiul userM point 
of view, eliminated This nieitor nuiy be 
used as a unity |>ower factor motor for 
complete inKtaUaUems or In combination 
with other motors to produce n rewultant 
load of unity power factor 

The new motor, which Is shown In the 
accompanying Ulustratlons, consists of a 
stator with starting and operating wind¬ 
ings, and ft rotor with windings carrying 
the load and exdting currentH T ho rotor 
wlndlngfl are connected to a commutator 
and slip ring* of the usual construction 
Brushes, bearing on the commutator, wulb 
ably Interconnect the stator and rotor 
windings. 

The Fynn Welchsol motor has the very 
I)ecullnr and desirable clmracterlstlc, If 
heavily overloaded, of dropping out of 
Htep and operating ns an Induction motor 
with Induction motor characterlBtlcs. The 
value of this characteristic cannot be too 
strongly emphaslxed as It enables a motor 

to cany temporary excess overloads In .. . _ . „ .. v . a i i 

the same way that the sfluirrel-cage or A battery of 1100-watt electric lumps used to prolong daylight by artificial 
sUp-ring Induction motor wiU carry over- means and thus force plant growth 



Hurily rctpilrc the name InlmKllv of light 
jis dii\light nor docH It wot in nt'ccsHury to 
H'protluie e\«< tlv tin lolor tmnlltles of 
du\light \\e kmtw furlhonaoro that 
phirits must r(.sf, and thnt the appllcntfon 
of aitllklal light Is advlNiiblo only during 
cartfuMv thosen lioiirs when dayliglit In 
liindtsiuate Its ust to imjioHe n twtnty- 
four hour day upon the growing plant 
would Ik as dlKaKtioim as u Rlmihir effort 
In Hip uiw. <»f luinom labor 
Whnt this dev* lopmont meiins to the 
ngrlnilturlHt Is hard lo i>ndt(l If set ms 
howLVtr to pntinlst' a means of tlmihling 
the siKOd of dt\elo 7 nncnl of manv siHsjt^s 
md bids fair to cnaUh the horilLaltmInt 
to bring liih llowers Into bloom at the 
time when their nnrktL is at Its 
IhlH liftH till been niadt* iHissihh hv the 
IHrfeftlon of flexihk and iluir> sounss 
ttf light find In it are cent lira d ndvnn 
1n)^»s that swMii as sww ping lu tholr 
prospPttUc litnt fits to hummdly and us 
far reneliing In Hali um nn\thing 

llmt has liHpfKnod slnct IiiHitr Itur^amk 
devtlojKMl the bluistu daisy or Kpinoless 
cactus. 
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Animal Sculpture of 25,000 Years Ago 

The Recent Discoveries in the Water-Blockaded French Cavern 

of Montespan 

rhotOffnii)ha C^pyrlvht by /UMlrotH London Nonto 
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TreparmR for the plunge into the icy waters of the 
Hubterranean stream 


MOST Impoftiint (Us<o\erj lum ri'cently 
fw<ti tnufb In houMk m I'lnneo whhli 
NlmwK that If In llic SUmc Am »»ti 
were mUII i^onTnnt of rla ait of niuklni. 
IHitttn h\ tnikliii, t artli Hu \ liudathnst 
dlstoNirol IfM plio^tl(lt\ and u«ed U (« 
itiodrl tii.iirC8 of tiniiiialN doubt I« hh foi piiriKtHen of 
niuklo Till Hioiv of tlh i|lHto\er\ readM like a falr\ 
tale \ liumk T it n< h ar( liuHiloglHt M NoHiert 
C'uHttrH *nttrtKl vliat ai> 

IHartd to Ih tla inniitli of 
a ta\i and svmuii alone 
throiij;li a Hiibtt n an< an 
atrtuin rttKl Kurils Iomk 
lit till Tied iiialdus and a 
candle In a uiblter tast uml 
bv alunoittlv <Uvln*r and 
RnfiniiifnK be reut hul a 
great ard ».allfn in 
tbe ht art of a Idll contain 
Ing minu rouM work*! of prt 
hlsttirU art liu Hcul|iture'< 

-flMirtN of aninaila nna] 

< ltd In (la \—Intladtd a 
Iwar three tbnM 

horHCK and -It> mod* lln^s 
of untvMaln diaraati The rock inj^raWa;,^ of an) 
niaN twtnlN «l\ In nu!nl>er art i>oHHlbU tlu Himi writ 
liiK of tlu rn\e nun 

A nion darlnk ft at tniinot l>e cited In all the annals 
of ( xtdonidttn TIk dlv*o\er\ bKrk plan at Montespan 
In the lirpartnunt of Haute (Janmne, h rann Work 
\\as at oiut run ini im to itdme tbt \taltr U\el ho 
that at((Rs \tas leildtital t asb i and tair alwaja pro 
greKsivi «ont* laporart Is toad Hit a, '/At JlfHstrfth tt 
/ oadow \nr)f dlHiiaftbed n nbbiated photographer 
Mr 11 A \ ('oUs and \\t show the rewult of Ids 
lalKtr'* tbioip^h tluli murtiHj 

(buH tliioukli tlu in water and tnili In the bowelH 
of t)jf (itirh M t iHttret with hU fot hit inndle Ban 
wliat had iK^en i losed to mortal xlslon for at least 
M ars (In tlu r(B'k\ w alN nert Bet n t ngrax In^s 
iiiiidt with flint liupIenHnfs of preldHtortc anlnials and 
otlu rs Htal ban dlsipjaarwl fnan I ranti thouanndB 
tdNtnrsau^ bison wlldhorstH reindeer ntagR nudes, 
wlblkoats maannoths IntnaH and bo on There were 
also \ Isihh painted In n d ot Iirt nuMtt riouM Rlgns 
w td( li riprtwnt ptrhiips tlu earliest writing of the 
nue nun 

I asH\—and nutst IntereHtlng of all—there were 
found Mt at lies In (ln\ also repreHontlng nnimali 
Hitherto, onh orn dlse^Kir^ of prehistoric HCttlpture 
had been nmd* In tlu whoU world Tlnit whb In 1P12, 
when Oount lU goiu ii of luuhmse found In the Tvic 
d Audoutiert ca^e In Arlege two admirable i la^ figures 
representing hiBons HIb remarkable dI«C(tven caused 
a great s*mBnllon and brought to light one of the flneat 
known bibb Imena of prehlHtork art The hisons of the 
Tuc dAiidimlwt are the \\t»rk of the Magdalenlona, 
and go Imck In dale some IGOOO jearg The clay figures 


of the Mofttespun cavern are lafger and In a rougher 
Nt^le and are iinauesttoimbly much earlier 
I'licre Ih a bear (wlibh we lllnstrate) Ulng down 
nlMHit Tkj feet long and 2 feet high, In u natural ntti 
tude like that lif the grtut Sphinx Thi l3od\ is pitted 
with H|»ear thruHtBandoo\ere<l with lavers of lime occre- 
tIonN, w hlle on the kft Hbjp 1 r engraved a deulgn too faint 
to detei mined Tlu. lu ad nevi»r exl8ted“~nr rather, U 
waH replaced by the akall 
of a hoar rub, wbbh hail 
br*»ken nwa\ and Ntlll luy 
l>etween the forefeet 
f>n the ground round the 
bear could l>e dlHtlngulHhcd 
Miiiiie 20 gmaller modelK In 
baw-rdlef, renderwl unr<c- 
ognliable b) the action »>f 
dripping water Only thro* 
horscB are well pr<»R<rve#l 
and Buggest that tho otiur 
llgnres w<re aim* horns 
The three that have snr 
\lvtHl differ fiotnhiv from 
our mmlem luirses Inning 
a verv large hellv with 
nhimdant mane and benni 
Flgewlure wen tliree large figures of tigers, affixed to 
the wall, mu<h damagi d and partiv fallen awa\ by 
their owTi welglit The\ are each altoul five feet long 
and one iKurN <»n Uh breast the mark of unmerous 
jH>elln Idows All these sculptures are uuthenticaied 
la la\ era of NtHbiginllc defMMfitetl on them by earring 
w Mb r TIjo Btriinge«t piirt of It uU Iw that all the anlnmN 
laid at>purenll\ l>e<n mutllutwl, eKijerlalh In the \llnl 
purtK, by Koinela>d\ (smtemporarx with the artist who 
modeled them Pltls n>n 
Anns the theorv that theHO 
en\ 0 H with inodelH or paint 
Inga of anIniaiN were prlinl 
tive wltihdoctorH <aveiu 
Thev an all plnoed In \ery 
inncceHBlhle aijots and the 
animnlB nuKltleii or de¬ 
picted an alwnxB xxmmded 
hy axes or arrow h lust 
like the redKklns or the 
African trll)eB, tl»c«c people 
who 11 xw! 25,000 xenrs 
must have pructbtd the 
use of magU Mo can 
Imuglm these nan In their 
dark cmvcm!* black with soot 
from thpir rtlndeer-<dl lamps and clnd In sklnB On 
the ex4» of a lumtlng exixedltlon thev gntherexi mxmd 
the prleMtB of the tilljo and then Mtnblied and maimed 
the anlnmlH the\ ftared or those tlKv wlahcd to cnOh 
On a hank of thp, xthere there are Home <lav balls 
moM«Hl bj primitive man, Ib aim* modeled half of a 
woiimns body Apart from the ninral engravings and 
the sculpt art B, this gallery, vxlilch Is verx c!n\e>, is 
coxcivd with tracoBof fingers and Innumerable patterns. 
One tan «ep also the places 
fnmi which the imhlutorlc 
folk renuwed < lav f«»r the 
making of figures The hoi 
lows fn)3D which the cln> wa* 
cxlrncted are verv distinct, 
and iMur raarka of flint lm> 
plements Some of these fitntH 
are still lying thfre witere 
the> were put down <xr tain* 
laid The walls of earth or 
rock likewise show (racca of 
the serafthings of the ca>c 
bear, which also haunted this 
vast cavern at a tlna when 
acceas to it was probtthly 
easier than it is t(#day either 
because there was no water 
In It, or because there existed 
another entrance which ia 
now stopped uji 
A study of the sculpturea In 
the Montespan cave points to 
tlielr being the work of 
Aurlgnaclans, who lived 20,000 


% 

3 ears ago, and sought the most inaccessible cuveMS to 
dexote themseU'es to their mysterJoua ceremonte^ The 
Javelin marks on the day animal figures In thef cave 
suggest that like certain Itvdng tribes today, the first 
inhabitants of this oa\e used to gather round tbe 
BtHtueB thc> had fashioned, and practice rites of sorcery 
and propltlntorv magic to secure good fortune In their 
future himttng In every way M Norbert Casterets 
discovery, while rewarding 
him for several years of 
toilsome and dangerous re¬ 
search, throws a flood of 
light tm the mentality, 
manners and occupations 
of piitnitlve man It U a 
priceless contribution of 
onr knowledge of tbe origin 
and Mstftry of mankind 

The Size of the Uni¬ 
verse 

^ an unusually Interest 
Ing artb le In Science for 
Sojrtembcr 7th, Profeasor 
ArcliLlmld Henderson dis¬ 
cusses the question of tlm 
Hist of (he unlvorsc a<u)r<ling to ElnHtelns general 
relHtlxItj thxBirx Tim volume of thU universe ex 
pressed In graniB Is Reven followed by forty-one ciphers, 
divided bv the mean dcnKltv of lantter to the <1/2 
imwor and the mass of this universe Ik seven f<diow<Ml 
bv fi)rt>'one ciphers divided bv Ihe Hquflre-rw>t of the 
mean OxuhUv If we asKUiue that the average density 
of the malUr In the unlverHe Is the same as that of 
llie Milky Mu\ vve ftnU that the rudiUB of the universe 
is at hast Ifk) million light]ears or since the dlataneo 
tnan the carlh to the sun Is 93000,000 miles, the 
radius of the universe is tme million times ten million 
times the dlstaiue from Ihe earth to the sun Choosing 
the Milky Wav as a ‘yardstick* of 30000 Ilglit years, 
according to the figure t»f i urtls it will take 10,000 
Mllkv Wavs laid end to end to arrive at the dlkineter 
of the universe Ubjujj the diameter of the earths 
<»rhU UK H meaHurlng nal we hIiuII need ten trHIhiHH 
of these units to take the meusure of the diameter of 
Hie universe 

The weight of the universe, in grnnis would be one 
followed hj fifty ftiur cipliers—which would carry us 
Into tlie nonllllons of grams The weight of the Kin 
stein universe bears the same relation to the weight of 
the whole earth as the UiUer bears to a kilogram The 
weight of the earth to that of (he sun is as one to 
I24CK)0 Ilente we should have to take a trillion suns 
to get tlve weight of the universe 
It would take a ray of light traveling at the rate of 
18B,(100 miles per second one blllUm years to go around 
the universe To go anaind the universe It would take 
Ihe fastest airplane three quadrillion years, tbe fastest 
automobile five and tm€^-half quadrillion years, and an 
express train, traveling at the rate of sixty mile# an 
hour, eleven quadrillion years. 



Pi^tatorie sealptai* « kur wttk K. CuUnt alMnU* 




Montexpan—The cavern’s mouth and the subter> 
rnnean stream 



Sketch of bear showing where the head was replaced 
by the skull of a bear cub Detail of picture 
below 
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Letit The twin trailn of concrete after removal of the forma but before the hinhway haa been ffraded 
to a level with their aurfaee Right Laying the twhn Iraila JaKIted forma of wood are uaed in order 

to ffiTe the serrated edge to the railH 


The Twin Trails 
Highway 

B T mibiitltutlDK for ti full 
width blghway, two n?! 
atlvely narrow strliw of 
conorete. Mr Rohort Greene, 
an Inventor of London, Cun 
ada* baa create a new type 
of highway tb^t has most of 
the advantages which o 
wide pavement posseRscs, 
and ihany good features 
whlcli It does not posueiwt 
'the strips of concrete, which 
are ordinarily from 18 to 
lA tnehoM In \\ldth eucli are 
built between fonnu ha\infn 
a serrated edge These 
wooden forms ure con 
structed of two by-elght Im h 
plonk to which are attaclied 
a series of triangular blocks 
cut from sections of six b) 
six timber split comerwlsc 
When placed In a trench of suitable tlliMcuslnns wllti 
the serrated etlges facing inward the furniH are riadv 
to pour 

The tain tnills tjpe of road Is suitable for an\ blgli 
way where the great percentaj,e of tlie trii\i 1 W 
straightaway and It U designed to use ns n)an\ as four 
pairs of trails 4tn roads leaving large (Ules >\lure the 
truffle Is exceptionally beniy \nother iimnm r of using 
the twin trallH In Unatlons when then Ih limw trnlHc 
on country roads, Is to p^»^Ule a pair on 
either side of a 4<>-f4M>t roml with 20 feet 
4»f gravel road In tlie center 

In farming communities i^siuHlaUv If 
they are In hilly parts of the countrv, It Is 
the exiierUnee of the farmer who brings 
a horse-drawn load of produce to a slilp- 
idng p4ilnt, that It Is almost ImiKHslliie 
for the horse to get traction on thi sI1|h 
pery pavements that havt Imsui ib‘veIojaMl 
as a result of the growth of the motor 
vehicle The Twin Trulls road howiver 
mav have a fining of giavel or evin of 
earth permitting good ti action f<»r tfu 
horseshoe One dlllkulty that Is soim‘- 
times hud h\ the motorist Is to remount 
the pavement after having turncii out 
owing to a tendency for surface water ftp 
run along Its etlge ond cut u simill dllili 
The Twin trulls pavement nit'ordlng to 
the <laiiiis of Its Inventor <loes not <!evtlop 
this little rut, while the outline of tlu trails iicrmlts 
the whwl of the tar Up mount it without dimmer of 
skidding There have been nuiuerous attimpts uuuk 
to substitute somelJilng In the wn\ of i rail or tra^k 
effect for the full width pavenunt hut none of ihi 
previous HUggiM^tlons have impresHetl us as pniMiciible 
Mr Gnienes Id<u seems far more likelv to flur<iNd 
than anything of the sort that has b< fore 

Suspending the Motor 
Car Body on Air 

N England, a new tji>e of 
air suN|>enslon of motor 
car bodies Is being iisetl 
wherein tlie borly floats on a 
[lecuUur type tpf encased rub¬ 
ber tubing In siuh a manner 
that It acts much the same 
H8 pneunmitc tires This per 
mits of giving the car the 
same resilience afforded by 
the imeumatlc tire, while at the 
same Hme the wboels them 
selves are shod with the less 
expensive hard rubber tires 
As shown In the accompanying 
Illustration the air suspension 
apparatus consists essentially 
of a modtfled Inner tube built 
In a long straight form Instead 
of In a circle This tube Is 
placed In a steel channel over 
which another slightly wider 
steel channel Is rather loosely 
fltted, permitting the desired up 
and down springing motion of 
the body of the car In short, 
the car body actually floats on 
olr. tlie chsaneU are bolted to 
the ebaasis side metnbem and 
to the under side of the body, 


n ih( ihi ill luhi N (pf ditular (_rnss-s<t tlun 
(vtimiillv lint llu upiM 1 nr bmil t>irr\Ini, lM»rtlnn Is 
siiimwliiit llikktr Hit llihkncHM of the tulic vir\lng 
fiom ihi<'«*-t)ditv s((Mijds nf un Inth Pj niu tpmiler 
iixli I Ittui »n<l of (ho UiIm Ih t loHoti and tht foiwiird 
tnd Is 111 ft d with a union and phie tonutdinf. with a 
\al\e and iir,>H'inn kan tm I he ilaRh \tr\ hiw pres- 
siirts arc ustd on this nt w fviie of hus|h iislon width 
Is known as th< llohbn susisnslnn flu pnssurLs \arv 


up, Mina what with Hit loads to Ih tariUtl In iiie 
\tlmli In oidtr t puvint Iht lusiul t hannt Is from 
st[iuiatini, wMli tbt npw ml iiiov<n\tn( of iht motor 
liod\ as llu xtldtlt p isNt s rood tilisl nu t Ions thin Is a 
itsiralnini, dt\iit wbbh Ijinlls Hit amtuint tif voithal 
iiKiVtiULMt to thrtH (kliHi'' of an inch 

Tfsts whith W4M in nit on Hu new un sns|Mnslon 
gavt nimirkabh n mills \ bus was nstsl In Ouse 
ttsiH and (bis Ims load< <1 with tinh ftuir pt rsons nml 


the driver, wqh driven tiver 
the rtiugli p ivementKof Man 
(lit*stor I Ji( !i of the two 
suspension tubeit was 
coupled to Its owm soparate 
valve and gJigc nithough us 
lltUKtratetl tlie twtJ mav Ih* 
Joined and Irtated as a unit 
riu pressures usctl were 
only rtve iMJunds lo the 
sijiiHre Inch with ttie bus 
standing When in motion 
of toiirse the pressure ost II 
I lies wildly Ah ii test of 
tlu air Husivenshin It was 
ftiund e is\ to write a UiKible 
hand wblk tsivcrlng the 
p ivement in the air su*- 
|H ndtsi bus but similar ttHts 
made on ordinary munklpal 
bust h pioMsl that thlH was 
InifHisslblt as alinoHt anv 
leadtr would lie pu^iiartHl tti 
grant wlHmut arkunient 
Tlu snnu t\iM^ of susjh n 
sjon has iMsn usid on streei tais with d'^jintli tiibts 
under 1(I-{H)und pn sHure Hit w ludt. giving a reHlHtunt*e 

10 load of ovtr JO tons 

The wear on the innei tiiln Is prattically negligible 
csiK'clallv as the pit sMurt under w hh b It works Is 
rtdmttl b\ nliu ttnths as ttuiipaieil with the working 
prt-Hsiin H tif Ha (uIhh in the ordlnarv tires Apparentlv 
1( is not tvtn msvssarv lo t ncase thew^f springing rulHs 
In an taitt r shot lo Mt piojier life 

Driving Locomotives with a Charge 
of Steam 

SING a mans of liot water for tlu 
Htoragt of steam In Hie form of licnt 
is Hu basis of a steam at cuinnlntor w hit b 
PS iMiniL, tniidovtsi both here and abroad 
In a varhtv of wavs Mort retmtlv this 
pilntiplo has Ins n stuttsHfulh apiplksl bv 
Hit Haldwln J>HiimoHve Work" to a uum 
btr pif lo4onuiti\ts in tirder lo mw t sjKsial 
niMiating tsindlilonH Uhls tviH? of kMti 
iPioHvt l-o shown In the attompanving 11 
InstraHon V\ la rf smokt or »rt 

fibjttHonahU and tU*ctrlrtt iHon Is unwor 
ranltHl those ItKJunotlvtM Oil a ntsd Tlie 
res<r\oii Is lllletl about two thirds full ttf 
Waltr Tin watir Ih Hun lieattpl fitmi i 
stallonarv iMiller to a proHsun tspdv Hent 
to JtHP iHMintls (Hr H<|\nn Int b A rtduc 
lag valvt dtllvus Htt am to tin e\lindtrs 
at ai))novlmattIv "itP ]>ounds prtHsurt \m Hu steam Is 
diawn t>n Hie tnat siortd In the water cnustK furlbir 
4\aiM>rMflon iiuii hi part i» r'bnlsla ^ tbt slmm suppH 
rin 4 hari,t of sttain 4)r heal will usually last fr4Hn 
Hilts i4t f4aii luaiis wlun it Is again ntHtwarv Itp 

11 (barge tin rtMtrvolr frtnn Hu stathmarv plant It 
miglil -.IS in Hint this H\sttin would suITtr undlllv from 
Juat IitNNf s Ian it Is, of t.onrsi i simple inaHir lo i,ivt 
thensirv ' llu nt(s*ssun InsulaHon 

Head-Hunting in Papua 

\ a rtrint Issue of ^f^tn \!i 
1 It Uile\ gl\ts an n<s4iani 
of llu nu Hiod 4>f pn])aiing the 
In ads 4(f (nt.rni(s prattktd it 
tlu vlllagt 4(f Horro In Painia 
\ft( r tin fit sli ami brains nu 
runovtsl a pit ct of ratlnu (tine 
Is bM d t4( tlu both m of Hn 
miimialtit d skull to iak( Hn 
plin t <(f tbe lower Jaw and to 
a( t iis II siiiiiHUt for tlu piuk 
Ing4(f tin net k It uasdiflhuh 
to isKriain wbv tlu lowtr jaw 
Is not u placed Tin ( vpl m i 
tkm si'enis tt4 Ih? that tlu \ jat 
ft 1 to bang tills iiji In tlu houst 
and kts p k as a murk oi loktn 
of the owmi s prowess in wm 
after llu niumniitU d In ad 
lias (Its avtsl but Hu lowt i 
Jaw Is Munctlnu s rt pbui d 
Im Ing llisl to Hu /vgoinas a^ 
u itb Hic rattan t me 1 I 
nnllv the bend is (b it d Ih Ing 
fixed on 1 vvtmdi n tr um 
work over a Mrt llghtt d 1'*' 
that puriMiht ami tlu bur i> 
iPulItHl <uil as (hs otnptp-ition 
of Hie skin ad\anees 



Motor baa equipped with Aptcipl pnepmotic suBpenslon, In the form of Inter- 
locking channelo with inflated tobe between, that obtaining air reflilicney 
ftlaewhart than in the tires. Upper drcle shown dashboard gage to Indicate 
inflathm of tobn, lower circle indicates rebound restraining device 



special Hteam accumulator engine devoid of smoke, gasea or ashcH The UHual 
boiler iR replaced by a tank in which ttleam ih ntored for Hubaequent up«* 
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High Explosives that Will Not Freeze 

Cold-Proof Powders that Eliminate the Dangers of Thawing Dynamite 


AHomto Sohrern tin Itiillun duniiftt, 
dlwoMrul nltroKt>ci rln In 1840 he gitve 
K « nfl to tin the IihsIk for hl^h exploHiven 

Althniii.li xiin (otton hull tHt ti prt jmred 
||||U||JPH prhir III tliN mlther Kun<ntton nor nltro- 

—-- i,lv<«iln utreof iin> i^^ititiin rt^lul vithio on 

iiunniit of I« Ink vor\ iittHtiihU About vtnrn Inter, 
Alfn (I iNoIrtl, 11 Swulish *nk!n*er iiiKul nltrokliterln 
ulth kltHtlkuhr un InfiiHorial sllklous uirth formed 
from lln minute fosMlI nmulnH of nniinUMiln and 
[irtHliutd dNinindte vhkh wim more Ntnbh Uian nltrm 
kHi** rin hut whhh Ntlll iMmstHMdl tin nroix pt\ of Ih»- 
Cfiinlnk (lillhd or fm/i n ut i nmparatUi-b hluh tempera 
turt « around ''Ml di i 4 i d h h aim nheit \\ In n In thl» 
ciindltlon nl(iokd>ecrln dvuaiiiKe will not tvplode rom 
pit u U If at all 

\atuuil Hlllt an kik li an randanlle and clunikally 
jirt panMl amorphous nIIIi uh ha\( been 
ur(h1 iih sahstltukN for kleatlkulir but with 
no kit nil r ativanlagc 

<)rdlnjir\ hint k blasting iK)wd« r was 
tried as an ahsorlMnt In plaeo of hlesel 
Ruhr nml it was foam to Rrtatl\ Int roase 
tht stnnkth In fad tin. Htrenkfh of (la 
mlvture was found to be Rftuter tbun the 
sum of the stnngthB of the nitrofeljii rln 
and him k ixiwdi r when fired sepuratel> 

Hha k blaHtlntc powder wuh fonnerk 
(oini>osed of approximately 10 per tent 
Riilfiir, 15 per cent (Imrcool and 75 jar 
cent nitrate of fiotuMh The sulfur whhh 
Is usisl to lower the ignition point of hlack 
IMiwdir has no vulue as an alworlKnl of 
nttrokhcerin thertfon It was ellmlnaPd 
leavink limnoal and nltrali of iMdanli " 

Nltrale of aoda whhh is fur more ahun UBlng d; 

diinl and h ss < niihinIvl than nitralt of 
potash was nuhstltuted for Hu latter Iie- 
(iius* as an owpii tanlir it waa (Mpmllj ns cffletent 
Tills U ft til* dianoal as an ahsorlunt IVihhI pulp or 
wiMid in* il was fouml to ht a Utter ahsorlMnt of nltro- 
Klvitrln limn <har*oiil and as It was Just as good a 
coinhiisiihlt, It w IS siihstltuttd for tin *hareoul 
Tlipuuph this evoliillon we hav* tin modim so-<alh<l 
Ktraikht dtnanilte nUrokkiirln wood im iil and 
nltrati of wain In the llnlt«sl Sfau's the first <l\imialti 
iiianufa*lured was In 18116 in ( aUfomla b\ (he (ilant 
PowdLr ( onipanv 

\VldU» till St ihanges prodiued a stronkor and more 
efllfknt d\niimlt» than the fnrtm r ' giihr dynamite ’ 
yet h did ind Iiiw<r the frei^zink fiolnt whfdi was still 
H Herlous lundiiap foi soim us*h Moduli elitnilalry 
was In r* hroukht info plav and e\plos|\e prmluets 
from nitrated petrol*uin and ion! tar dirtvatlios sudi 
as '’l\r nUndienzol, jihrit m hi and *dhers w*n auh 
tttltutisl fop part of the nUrokh<*rin In 
kr*dhnt This tend(M to lower Ihi fnw ■ — ■ ■ 

Ink k*lnt to a d«*kris apimixlmatlnk that 
nt whhh water fr*s/iH Thus we lm\( 
the! F nr low free7ink *i\nainlfos low f I j 

fns/Ink (hnamUis will oftin stun*! hoik ^ 

Initial oxposiir* to teriifM latun'H helow tin cxploifv 

fr«*/Ing iMiim of wat*r and sliort *\ , ^ 

posuris to temjH ratlins nnnh 1 k?1ow this nefo^ 1 

wKiiout fi**/lnR but when *»nci frortn ind /amilim 

thiiwtd they aka In frn/i* mm h nmn the pro\ 

readlh Icmpcra 

hurtliep fhcmical research de\<lopiMl The E 

hikh *xplosk<s width did ntd freeze at L___ 
aiiv tunpiratiir* no niattir how low I—«— 

i hlorat* r>f potash * vploslves are ninnu 
fatturwl to a \<r\ limit* d extent, ns their prodmtion 
Is (xtr* meJv dimkirous and nt ark e\trv eompnnv 
alliniptlnk tlulr mnnufmture has im t with a hi rlous 
explosion Mwaiir *ir lattr ncisanpunh d h\ tlie loss *>f 
lift raiadoxiud ns It nmv s*sm tinse iiil\tur*«» are 
ealhtl Saktx 1 \iiIos1\*n" ( hlorate of isdusti which 
is tme of th* Inkredleiits In fulndnidt of imnun de¬ 
tonating Clips Is so *\tremel\ wnslti\i tt> ht at fric¬ 
tion and Impiut when mixed with otlar comlmstlbleH 
Hint Its use UN a tomnieriial o\plosl\t Is attended with 
eonsid* rable danker 

On account of thi uNiWue of nltroRkcerln non 
frtH/Ing (\plosi\e« do not pmdme what Is knttwTi na a 
“fKiwdir headedic * Tlik is a charm ft rlstlo which Is 
sc*cond In Importance only to tlulr non fn*ezinp quail 
ties While a powder hendnche k in no means a 
BcrhniR matter It oftentimes protluoes so much Inctm 
vcnlence among workmen who handle dynamite that 


nfin fr***zlng iniwd* r Is HHi*H.te*l solely for U« non head 
ai he pmiiorlleM To on** extremely susceptible to Ibe 
(ITiHts of nltrokl\<xrln merely ahaklng hands with a 
TH rson wlio htiH been bandllnk orcUnarv dxuumlte will 
produce a xlolent heada* he 
The thawlinr of clvnaiulfe Is usuaMv attended with 
more or Ichk danger owing to the unstable con<lItlon of 
(rystulM/id uiti«»gk<xrin when frozen InvCNtlgatlons 
have shown that llu gnutest percentage of auldenls 
from handllnk exploslMs la due to thawing methods 
In min**s, acthhnts frma thinxlnk dxnnmlte have been 
r*HlmtHl to a niinlniinii, due to the work of the 1 nllod 
stales Ikireau *>f Mln*“s In their InvcstlkUtlona and 
r* (oniiiu iidatlonN foi lK>st thawing methods and also 
the airkt It tic nil and Sfnt** Hti|)er\Nlun and Insiiecllon 
in all phawH of th* mlnlnk Industry Dut lu other 
o|H rations such as (|uair\lug agriculture, road work, 



Uning dynamite under conditluna where non>freezing characterintlca are 

valuable 


(xinlractlng and inlsc* Ihim tms blustlng ncxldents from 
thawing an (piUe fntiuml The New 'Vork Industrial 
( ode for < xainiile states In (lie Ruks and ItegulatlonK, 
Vo (dust* r shall uttempr t*» UKe an> dvnaiait* that Is 
fro/tn also Mhik apimwid niethiMls ctf thawing shall 
lie i>ornilttcd The ‘ jternilHslhk c\plos|v*a so called 
on accxiunt c»f haxlnk lss.n tested and approved h> the 
HuiCttU of Mines for us* In kaseouR and dustv mines 
autoinuihalk etoscL to he periidsMlblc when they uro 
fn»Aon In Masku the law rcspilres lliat a suitable 
house In which to thaw c\i>IoHk*H shall bt built s* I>- 
arat* from the oth* r mine hulldlnks and shall I»e 
tspilpTied with suitable apparatus for thawing expio 
sl\* s 

Whtn the prcqsp thawing methods r< (sunmendeO hv 
the istwder innnufacturors and the Dure an of Mines 
arc used, the danger Is rtsluced to u minimum but us 


O RDINARY dynamite freezes at about 50'“ Fa/rrenfictl, special lon^- 
freezing varieties of tins standard explosive remain unfrozen doivn to 
about 32 the freezing point of rvaier Much ivork is done with 
explosives m ciimatcs where the normal temperature for long periods is far 
below these limits, and in such climates, the thawing of dv^amilc w a 
familiar and very hazardous prc-icquisite of its use This article describes 
the progress m the development of dynamites which remain unfrozen at all 
temperatures to which it ii /lumaniy possible for the ii»co/ftcr to descend — 

The Editor 


c urelesHn*‘Hs Inc n uses th* dtinger uIho tin rcaw*K b> the 
atb jKJwer At Uh Wst thawing Is an expenHixt* 
tedious troublesome time consuming and dangerous 
operation all of xchbh liave been overcome In non 
freezing high exploakes In extremely cold weather a 
non frec'zlng onk should lie used It should 

also lie used In modemtelv cxdd w*other where thawing 
conditions are not itosNlble or practical 

Non fp*‘erlng powdeis are not as water resistant as 
Ntralkht nltroklvc-erln iknainltcs or gelatin d\Tiamltes 
and for that reason should not b© used under water 
llie heavy parafhn paper shell of each cartridge pro 
tects the powder from absorbing moisture In dump or 
wet boro-holes If conditions of moisture are not too 
sexere the paper shell may be slit to facilitate better 
packing 

The velocity of detonation, that Is, the quickness with 
which the chemical reaction take* place, ranges from 


I>500 to 12,400 feet per seconcL This Is quicker than 
gelatin dynamite but not ns quick as straight nitro¬ 
glycerin dynamite 

Tlie InHunimahlllty or case with which non-freezing 
Iiowdor Is Ignited and bums ranges alstut the same as 
straight nitroglycerin dinainites It Is more inflam¬ 
mable than nmmonla or gdutln d>nan)ltefi. 

Non freezing powder Is extensWelx used for quarry¬ 
ing, stripping, mining ore, clay and shale blasting, agri¬ 
cultural blasting tilastlng Ice and for all blasting at 
\cjr> low temi>eratur(?a In agricultural work It 1 h not 
suitable for blasting ditches b> the transinlttcnlmethod 
It iH particularly adapted to quarry work where wcdl 
drill hobs are used 

The Strengths In which non freezing dynamites are 
rckulark niiiniifac turoU range from HO to 75 per cent 
'lli*\ aic packed In vuiiiius size cartridges, the standunl 
sizes being Inches in diameter bj 8 
i ? inches long and 4 Inches and 5 Indues In 

diameter In lengths of 8, 10, 12 14 and 
10 Inches In the IVi x 8-Inch size of 
L ' cartrblko, whldi Is the sl74> generally used, 
there are 1stw**_i Z25 and J50 cartridge* 

[ tier 100 pounds, 

London Fofi:s 

T HFRE Is no fnnc1am*mtnl difference 
betwisui mist and fog In most (ds**s 
fog iH only a dens* mist, and the denKlty 
at which mist becomes fog In a niaiter of 
d* hull Ion W la n mist and fog are 
^ formed In falrl> char ulr they art white 

On flu otii* r liand If (he air contains a 

large quanilty of Impurities, aucli us car- 

-bon iimtlcUs fmm Imiierfect combustion, 

tic* are the. mist particles absorb the impurities 

and iMXomc thema* ke* dark-colofed In 
this way an fonned Duwo dense fogs In 
1 ondon wlilch are ilk*jied to iiea soup It was orig 
Inalk tbought that (ho density of a lH>nd*»n fog was 
due to the fact that the smoke of the city provhb^d 
an iiniisualk large number of nuclei on which (sm- 
densatbm loahl take phu*e thus offering n teniptntbm 
to the all to iltiaisit Us moisture which it could not 
nslst As a mailer of fact there are always sulllclent 
nutUl in tin punsL air in England to allow of the 
formullou of fog whenever the nieteeiroluglcal condl 
tlons arc suit iblc 

The relationship l>ctw*?en smoke and fog Is peculiar, 
and ma> he said to Is mxldental The meteorological 
conditions whldi are necessary for the fonnatlon of 
fog are such that while they Inst smoke cannot get 
nwav cither vertically or horizontally from the place 
of Us origin AImjvc* tlie fog there Is a tom|>ernture 
Inversion whbh effeetkek prevents all upward motion 
of either air or smoke, while f*»gs over 

. - flic land usually form In calm ulr Thus 

during a fog pnictlcallv ftll the smoke 
\al low-- whbh I ondon makes Is kept over it and 

foivn to remains within a few hundred feet of the 

nc with in-ound 

, This smoke combined with the deposited 

s » jar water can ns we nil know, produce such 

^ an oliscurlty that middav Is as dark ns 

wcnpca midnight The total nlKilUlon of smoke 
n at all fnnu London would not reduce the occa- 

end — slons on which mist and fog occur but 

ninny fogs would remain mists, and wo 
should never have a “London particular” 
For the fonnatlon of mist and fog It Is 
necessary that the (cm|ieratur© of the air 
si amid continue to fall after the dew point of the ulr 
huH been readied 

The exteqt tn which the temperature continues to fall 
hclow the original dew point determines the density 
of the obscxtrlty, neglecting for the moment the eflMt 
of Uiipurltles, This cooling can be brought aboti^ In 
severnl waj^ of which onlv two are of real Importance 
In this connection 

Fogs may be CHUsed hv warm air blowing over a cold 
sea or n cold land surface The fogs of London are. 
however, almost entirely due to the loss of heat from 
the lower lovers of tlie ntfppspliere Into a dear sky 
above The air radiate* its Keat, Its temperature falls 
and condensation takes place as already described 
Other methods of fog formation, such as the mixing of 
warm and cold air, are of secondary Ji^portaiice and 
never give rise to more than patchy local mists or light 
fogs .—Abstract from Nature, April 14, 3028. 
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Exit the PnOman Car Hammock 

T he fishnet hamtiK>ck. subject of an nld Joke \\blch 
the writer will forego, Is destined to disappear It 
provided a place for the clothing but assured the doth 
ing of an early trip to the presser, for nothing under the 
MUU could have lK*on more efllclent In the work of 
putting \srinUle8 In the \\rong place tlmn this so-onlled 
con\**nleuce with wldch the Aiutrhnn jKvtple lm\e put 
up for decades Tlte Pullman (’ompan> Is now eipilp 
ping Its new cars with a ruck designed to op\ 
the same position aliove the berth as did the hiiiimioeU, 
but having the advantages of holillng tlic trouseis fiat 
uud of providing a place for the hand baggage 'I his 
new rack Is made In skeleton form f>f gretn 

belting and 1» fastened to either tnd of the ijerth h\ 
means of hm^kn, Tlmse hoi;ks slldt on Iron bni<.k< ts 
HO that the whole ratk fitUls hutk flat either when It 
Is not desired by the fuiHsenger or when (he lierth Is 
made ui) for the da\ This ratk will Ike apiirtt iutwl 
h; travelers who have v\lKliid to retain hand baggage in 
their berths Init who have found It m^cessarv to find a 
pia<*e for It to lie wIkw they prefer to be lilng them 
selves 

Stage Scenery on the Building Block Principle 

A LTHOtJOn It was generally believed that I lie limit 
of novelty In Ktage netting and socnerv had l)eeu 
reuehed such has reecntl) lieeti [troved not to he the 
cam, for tin third pnalutllon at the Karl (arroll 
Theatre In New York lias wltnessefl tin Intrndiir* 

tlon bv Mr ( urroll <if an original and Htmptltied inetliod 
«)f building up w^nes that bids fair to 1 m of great use¬ 
fulness, especlallv on rathei sinuM Kluges 

Heretofore, when ralstd phitfoiins and Ht< pa were 
reiptlrcd, these were s|X‘ciaII\ built Tho> Invariably 
oiiupled a great d%al of spm.'e and could ouh Ik used 
on an extendeil stale iu smh plac-ew as Iht New it>rk 
IllplK)drome, where tin re was ampu room tonton thetn 
when not In uw Some of the mont elTetllve Rctnes 
at this giant plavlmuse were ohtalnt d h\ long and wldi 
lllghtR of stairs dowTi whhh row ui>on row of glrN 
marched out of sight beneath the wnttrs of the tank 


figures and eustumes tm each side of a secondary 
proscenium is a verthal rtkw of si»otlights while colored 
and while lights In the tiles and In the **eanop> ’ In 
fiont of the stagi ns wdl as btUiw the balconv rilling 
(calhsl ‘ fm't li^lit<4> projierly light the futorm and do 
away with shadows Tinro are iilso the usual spot 
lights In the < Im matograph Isioth at the nai of tlu 
halctmv All thi.st lights must Is* (artfnll> cahulateit 
to iiuvt tin Ktalr dlimiividim 


tlon over th© wings, tail surfaces, etc, of an airplane. 
Whnt Ih novel In the present Investigation Is the ex 
tension of the problem to aln>lanes making inaneuverH, 
and to wings of dHTeient plan form vjirilng the angle 
of artmk and the aileron angU The iitAtluKl adopted 
is slmjih nuiiuious m rU^ of small openings are made 
In the surface, to be inv» s( igute<l each of these Is 
Joined h> a rahlx i tuIk^ to n eaiiHule (‘ontalnlng a luetul 
diaphragm, to Is attaihul u lilting mirror u 

lieam of light Ih reflected 



New Pullman car clothing rack which provides a place for luggage and per¬ 
mits the clothing to he laid out flat 


from this on to a photo* 
grapItU film whhh mav Ije 
shlfttd, tliUH |»ermlttlng n 
>« rJi s of observalJoQs to Is* 
mud( The apparatus In use 
HKordH t?io pressures exist¬ 
ing at tlO jMilnts slmulttun^ 
oush 

Ammig the tjuostlons ul 
ruidi luies(|(,ate(l art th< 
chang( in pressiirt* dlHitlhu 
tlon prtpdia <*tl ii\ a loop a 
roll etc the efleot of tlio 
shap< of (In vslngtlp wjunre 
<H>r!urs elilplitat raked off 
dc tilt lnriiiLm.vof (ht nir 
Htri am rroin I Iu propeller 
from flu knowledge thus 
ohinlmd the airplane uigl 
net r (an de< ide ufKin the 
Ih st Ktia[H* of tvIng or ele¬ 
vator dc and njapn the 
rtlutlve Htrvngth reipilred In 
a dlfl( n nt juirl of his 
Ht rut Iun 

Ihc so^^ond research wqh 
undi rt iKt n to learn the 
adu il motion of an alrpUine 
In alighting taking off iimk 
ing oMillutlonH and mn 
neavtilng and at the same 


tlim to reci>rd the motions 


In producing his latest offering Mr hurl t irroll 
determined to make use of these stainase tffetts If 
pfiHstble Heretofore stnlrcaseR Inul betn imllt up In 
two sections and sopor it etl for storage, while platforms 
were elaborate affairs (sections of tin stage) tlmt rc- 
uulred h>draul!o elovutors to lalse them Into ijhut 
Needless to suv, the exivensc and rumh* rsomcness would 
prwlude their use In n small theatre tiie latter par 
tlcularly In a revue with manv scemv To get nnmnd 
the dlfltculty, Mr Tarroll Invcmbsl a svRtom of unit 


Ml I arl ( arroU s unit Ijhak s 3 stiia of giound st igi 
s(en^rv lonstrudlon oi fitting Is a<lapiid to in in\ 
forms of Kttmrx, as tin blocks noi> Ih r<ivtrul or 
niuHked with paintid sjtimv whitivtr <hNirtd Tlji 
ld(H ks arc all palntisl i light lilm iiid spriiid v\Ith 
silver Italian blue wa^ fmiml h^ experlnunt to he 
till pjiitMr joloi to tint llu hm k wall of rlu lliealep 
wlddi Mpustnts tlu <kv and forms a miltahh lank 
ground for an\ sun» I hr Invention N i rhsbledh 
novel and usr fnt om 


building block construe Mon 
wherehv he could bulM a long 
wide flight of Btnlrs In a lim¬ 
ited Rfince ns well as any 
niindier of raised idatfrirms 
rtf nnv shapes which might la 
denlrect 

After working out his prrpb- 
hm on a small scale with a 
tluv model Mr Ourroll pro 
ceedr d to construit the mtual 
Mrttlng^ for the stngf of his 
IhfMiter In doing this hr fol 
lowed the model precisely to 
scale 

As will ht noted In the ur^ 
companjlng view, large units 
are shown horlzontallv with 
stairs leading up itt tliem and 
with other stairs lending up 
from each side to the njM*x 
Those stairs are all con 
Htructed In units of two steps 
eaih, assembled upon dlffrrent 
slml blocks whose comers 
form IntemiedUte step© Anv 
scene whatsoever can bo 
qtihkly and easily built up by 
but four stage hands since the 
different slEod units consist of 
light franiOH covered with 
three-ply veneer For trone 
portatlon purposes all units 



except the sniHllest can be 

knmked down flat, whlh these non-crtllupslble two-stop 
units can be placed In Interlocked arrangenunt forming 
II block In order to get a long flight of steivs in the 
Mtnlted space of abmU thirty feet, the steps were made 
with but a ton-inch tread Tldn Is not exactly a sump- 
tnooa atalr, but Is Kurflclent for all puriKises 
The tread and height of the steps plaj an Imivortant 
part In obtaining the proper lighting effects. In the 
present Instance much thought has been put ui)on se¬ 
curing the lighting that will properly diMpluy the 


Recent Aeionautic Investigations 

F nW Industries i)lT* r latter lllUHtrathuiM than tlu 
manufatlure of aliplmcH of the Inilmatt relation 
between purelv Mbnlllh Investigations and tht prm 
tlcul applUalUm of Mil nsiiItK. Am an example of this 
fn<.t utbnlhin nmv hi dir<H.f«l to three e\l>eiImental 
rcMoarchea In progress at th© laboratories and flying 
station of th< National Advisory romiiiHret for Aen> 
nuutks a! Ijinghv 1 it Id Virginia 

111© first reweur h <ktil« vvUh the pressure dlslrlbu 


of the (tmtrol surfan k and the forrts exerted b> the 
pilot A lar„e nuinlM r of Instruments Is rfsiiilriHl, nil 
of whhh win n»\\l\ deslgnnd with «|Hsinl referem*© 
to llj.liiuc‘'S umi (oinpjK-tmsH as well ns to mturaev 
Ihe cintral Instruuunt is a pbotftgrnphU flim wrapped 
on a LvUnihi whhlj Is in rotailon for all re((»r<ls nre 
mn(h upon this bv Inams of Ilglit relict twj from mirrors 
wiiUli foim pait of all tlu varlnijs instruments \Vh<n 
m ntnal us on an airphin* Ihe jdhu simply ppvsses 
om laitton at tip Ik ginning of a munt uver and this 
Htjiris tviMlJiliJg Jlie Insl I iipa nts In usr nt the pres 
int tliia au as follows (al Llinmoruelcr (b) air^ 
sjMsd nsordtr (() slngh tonuMment otcelerometer 
(d) 1 hn oiapom nt acceU naiicit i a <omhinatlon of 
dirts of da pitvloiis in'.tnn»»nt^ (♦ i angular vtloclty 
ruordtr mahitu use of a Idgh M)Hed t li'ctric motor as 
a girostojH (f) dirtHMoiuiMiiKnt tingultr velocitv re- 
isinUi n coiahinallon of lliri'c of tin yireviouH insini- 
uun(s (gi (ontnti posldon rtsorthr (h) force re- 
< onU 1 

I roni a jiim d< al jwint t»f view Miew InstninienlH 
illuw die [Mrroiinanct of nn aliplam to l)e nvt»rded 
i(*urt((l\ in M frinnin r qnltt fns frcmi th( jierwpnal 
Impr* ssinns o| da (is| pilots and further the records 
taktn In nnv iiiant-uvcp t< II a storv which Is i)erfectiy 
plain 

Einstein and the Recent Eclipse 

A UltlJl h ill \tfturf for April J] huvm (hat tho 
two viis of n Mills Ilf the tviKsllllonK om fnan 
t anad 1 ami da oda r from tin I ii k Olwurvator^ to 
Walla! Wistein Aiisiralla fu lla mi| ii (slips* of Innl 
sipItinlKi hiivi nu\\ unto (u hind aud that ImMIi re- 
IKirl In favoi of tlu 1 In'^Uin shift of Hiarllght In 
* ai h t as* the nmuh* r *»f smi s nu usur* d wah very 
lnrg**-M \t * idlng so tlu rnagnlimh^ h* Ing Intwtsn the 
s* V( iidi and till t*tith I mni (tils It K (vtdmt that 
dm txi>oHur*s w*n *omparalh*h hmg mid that *on 
Ktspunlh there would lie <mnsld rahU* fxtinHlon tif the 
(onaui on da ]daUH width would ohllterat* Ihe stars 
marist tlu sun Tin ineasureH howovtr wire Hiif 
fl<lind\ evait to give a dtslslv* n suit using th* m*tr* 
(list int stars Prof*Ms*irs t’ampb U md Trumpler in* an 
nntl all their plat*s In dnpii(Mi* th* vahu^s for Iht 
slilft at du llnih of the Min d(diu*d from the IndUldnal 
plaits rungetl from 1 ^>0 Indies to 1 ftd ln*.hes th* 
mean of id Ik mg 174 Indus whidi Is only 001 Imh 
UsH than llnHlelns pudided vulm 

\h ProffsKor ( amiiliell Is v\dt known to havt Insm 
in no wnse jin dls]>ostd In f *vor of 1 Inst* ins tluorv 
this result (simhlned with thiit of Pnifesstir t hunt 
and the mean of tlit l^rlndjad and 's<ihral results In 
Ihe Mni) <s.llpst win prohalilv Ih ngnnhd as netting 
the (jutsttion at ns* 















96 


SCIENTIFIC AMERICAN 


FnlWsl^iY. 1924 


One Law Versus Forty-Eight 

The Practicability and the Necessity of Uniform Motor-Vehicle Legislation in All the States 

By the SciEimnc American Staff 


MEN cmt* enters Oonnoctleut over any 
tiiiijor hlKlivvny, one meets n algn 
hoard tliiil may not be quite as blj;^ 
!»•< tho proverbial house but that 
l(K»ks much blRtrer wlani Urst It 
hiirstH u|sm tho e>e *Vou are en 
lerlnjc (xntnet tleut,’ says tive sl(tn, 
and It procoetls to cntaloff the major 
IHiints of tlie NutmoK State tratflc 
law Speed limits reKulatlnns for pHSrtlng the 

aort of JooalUy tluit Ut lines tiu Konos In which slower 
mihnkI 1h exuded—all liniMPrtnnt iKiInts on wldcli C>onnee 
tlcut rules do or may differ from those of other States, 
are lure epMomlred for the IsnelU of vlsltlDK «nd home 
cominK niotorlHts Other Statics employ the same Idt^ , 
we mention ConneetUut merol> bisatise It Is the most 
fmiilllar example of those which we ml(,lit cite 
PeimHNhunla iiraitlce r\pities another wa> in which 
It Is [RisKlble to aid dri\erH from across the State line 
in their coniad witli the law, while at the same time 
makln^c It ^astlJ < uMler for home motorists to isinduct 
thems4h(S4 aiH online to the proprieties In this State 
there Is but one lower speed limit—fifteen mUes i»er 
hour It applies In all cities towns, vlllaj^es and cross¬ 
roads ngKreKHtlons of houses, reffardless of whether the 
place be lmor|)ornted or whether the houses average 
99 or 101 fet^l apart It applies <siuullv at points on 
the oiien road made dan^tronH h> rail or road rniss- 
Ings (urves grades etc Wherever It applies, tho law 
Inslrutls thi '^tate lllKhwny OonnolNslon to ens't slims 
pltilnh warning the motorist of the restriction, and 
where tIu restricted mne runs through a 
village or for any other reason Is of con 
Blderahh htixth, the law Is CMpmlly man 
datorv that Its ternilontlou ns wtll as Its 
b4*g1nnlnt. Is Indicated One who drhis In 
PeniiH>)vanUi conics to know and to watch 
for the w< I( oiru ‘ I'nd of I linit sign 
whUli leiiMK him fris from all douhl uh 
to Just wlan* it Is profs r to resume sisxhJ 
Pl'nns^ Ivtinla s prot*eeIure is Uleal In 
more wa\H Ilian one Not alone Is one 
udels<sl of ila Imatlon of restrhtefl Kones, 
and inahhd lo know with a mlnlnnmi of 
effort what the iistrltlions are one Is 
be\ond this nssninl lluil In the ahwnct 
of thes< '4igns the Stale (suh applies 
L(»oal rej^ulatlons conlllcting with the 
Btatc laws are expIlcUI\ harretl and the 
presence of flie hsat rules In lla Slate 
codt makes this prolilhition (fT(H'li\( Util 
not ever\where Is 11 thas Of the 10 
Slaters for which lnf(>rrmitlon Is on hand 
as wo write no has than 2\ i>ernilt -soinetlnics In so 
many words and wanetiincs thrmigh fullun to pnddhlt 
It'-tin silting u]» hv local Jurlsdlclhui of sihmhI limits 
and other (rallh laws without refi rciiu lo lla <h gree 
of Mintrndhilon whhli mav exist betwiTii them^ and 
th» State-wide emU Nor Is It lu an> means fhe case 
that all such Slates reiiulre locally restrletetl areas to 
be fKmted 

Now of course we have with ns always thi cmnl old 
An^,Io-Snxon coiniiioii law so that If you go Into a 
■trunge State and set up Ignorance of lla statute as 
fln excuse for Its \loIatlon, the maklstratt iiai\ \erv 
properly tell you tlmt he Isn t InUnstid In xour Ignor 
ance of the law Put as IndUnted In th* pre\ious 
article of this s* Til'S and b> the vir\ prnctkvs dtid 
in till lascs of (<tnne< ti( at and l^nns^hnnla wi are 
toda\ going through a priHH-Ss of quiet unwrlllin modi 
flcutlon of this prluilple of law, whUh fihus's uiwm the 
ngtndos <»f no\i.mnKnt smut digree of resfionslhllltv 
for hroadiastlng the prolsions of oiir nion^ loiii 
ph X tnactments Tills U the more so when as with 
most of rill irallk laws the Htaiute ditlms not i rime 
as apilnst hiniMim'e hut nmventtonal Ishavlor us 
against im re mu onvontlonal aits whkh are not In 
themselM s i rhulual '^n If ^ou plead Ignorance of tho 
Indlio law t\in In ^our home State the magistrate 
is not hkeU to ti U Mat that \ou an cUuigcahU willy 
nlllv with knowlidgi tiu reof Wlial he m verj llkelv 
to tell you howi m r Is that tin ^tate has gone to con 
sldenihlc i xfiense to print In lonAenlent bookht form, 
all Its laws gn\erntng motor \ehhha that this booklet 
has lieen available for jour examination wltlioiit coat 
or Inconvenience to voii and that iind* r these clrcitm 
Blances >ou are alone responsible for your owm Ignor 


ante Striitlv sissiklng of course, this is true But 
a careful xtudv of the little books In which tho varloufl 
Slates hu\e put up their traffic laws for the use of the 
consumer leaves us quite cold o\-er the practical fXMial 
bliuies of learning to drive legulb und conventlonally 
I herefrom 

All th<*«e Codes necessarily contain a lot of matter 
about lUenMe** for home c‘ar» and home drivers This 
sei lion Is of interest to the man who is buying or sell 
Ing a cur, and to the visitor who contemplates so long 
u stn} that he mav Hiibjec*t himself to the necessity of 
reglHierlng his cur, himself, or both But It bus no 
liearlng wllate^er upon the more urg^t question of 
how lo drive legally and safely 

What are the sjieed limits? Where do the lower 
llmim apply? Does one give the rlglU-ofway to the 
car on ones right, or does the State foil to prescribe 
a rule here? Does I he car on the main road speolflcally 
have the rigliHif wav over one emerging fnim a private 
way, or does the ^fnte again leave this to the drivers 
to settle anew on each encounter? How shall one be¬ 
have In the prt'sence of a standing tndley? Are the 
headlights whUh >ou brought with you legal In this 
State? Will you be requlretl to odd a mlrmr, or some 
other article of equipment which is not demanded bv 
your own '^tate? Is the vlsiblllfy of your rear license 
plate up tu the mark, or must you purchase a new tall 
light assembly? May you If the weather calls for them 
mount lire chains once far all or must vou removo 
thorn whc*i \ou come to a cleareil i>aved road? *5lhaU 
you dim for npproiuhlng trafllc or will this be re- 


gurdo<] UK adiulsHlon that \our bright ItghtN arc too 
bright or will It l>e taken as driving without vule<iwate 
light, or will vour verv ability to dim and hrlgliten vour 
Inirqw from the ilrivrr s seat be In Itself a viointlon? 

These and numenms other points will ctune specif 
UallY Into the mind of <ven conwhntloim motorist 
every time he irosses n State Urn Many of them will 
even Imlher the home driver to wmie extent so that he 
must check up rni them from time to time In this 
sltuotUin, given physical possession of the oflldal book 
let of motor laws to start wltli, the next thought In 
nnv rational mind Is of an Index 

Mcll of *IP motor law pamphlets and luMiklets from 
Wl States, ^H) have Indices. Three others have running 
hetuls throughout the text, on a basN thnl makes them 
of material iiid to tlie eye that Is searching for the 
sjKxd Minit or tlie rocIpriMltv period Tlie remaining 
17 lack any prettnse at Index or other guide Of these, 
one (Nmtalns more than itUHH) words according to OUP 
rather pnutlcetl calculation and numerous others run 
nbirvp IP000 Is It rational to ask th« man who wants 
to know v\heth(r lu mav pass a standing street car to 
read thrnngh the equivalent of fixe to eight solid pages 
of tho SdEXTiFir Ami-rican In search of tho Inforraa 
lion*' Mo might answer with a categorical negative 
hut we will not be even so rash as this We will gay 
only that it doi»endB upon the character of the text In 
question 

Soim Stales have well modified motor codes. Others 
—to put it IIIIIdlv—haven’t There la every reason why 
the latter rather than the former should be the case 
Sometimes the motor code consists of n series of Iso* 
lated acts imssed from time to time when a gap In the 
existing laws liecame evident When this Is the case 


these acts are usually arranged In chronological order 
of pasHHgy In the little booklet prepared for the public 
convenience Indeed, how else can they be presented? 

Other States, some ten years ago more or less, passed 
a mineral iraftlc act, designed to be a complete and 
self-Cfintalned whole. Maybe It was and maybe it 
wasn’t, ut the time, lu either event, It Is perfectly cer¬ 
tain that It wasn t, now Increasing traffic, changing 
conditions, cbiinglnK outlook uiion the qaestlons of 
policy involved in automobile 1k*ensing and traffic reg 
ulatfon, have all forced frequent amendments and add! 
tlons—the one Idea tlmt runs through the series being 
simply to keep tlie code up to date The earlier and 
the simpler amendments can be, and often are, actually 
applied to the original text by the Cfimposltor, the 
wording of the law being eban^ as provided by the 
amendment^ or the new clause being Inserted ut tbe 
point where It claims to belong. But usually tbe later 
oiuendm^ts post date the pomplilet Itself, and are <mr 
rted on pages Inserted In the buck, or even In sei>arate 
leaflets Moreover In numerous cases the “amendment*’ 
Is really a lengthy added iftectlon, of large and mis- 
cvUanwus Import, whkh at best can only be grafted 
on to the original act, at a jtiint where its connection 
Is not particularly obvious, nnd which at worst Is 
publishRl in a scpanite leaflet, with nothing in tbe 
original panqihlet to Indh ate that the act as there 
prinietl 1ms been enlarged tlaually such a large modi 
finitlon of the truffle ait as Is contemplated by these 
remarks U given n separate leglalftllve title as OImpter 
Umpty Unip of the laws of Xlnetetm BUnkety Blank, 
and It Is then printed aa such with no 
attempt whatever to correlate It with the 
related matter in the original law 
The result of all this is to make the 
printed iwmphlet practically unusable In 
the absence of an Index. Tills throw h op 
should throw something like half the 
States out of court on the Claim that they 
have put their trafllc codes In the hands 
of the puhih For we dti not exaggerate 
when we suv that In most of the unln- 
dexed pamphlets (and some of the in¬ 
dexed ones for that matter), the only 
WQv lo And a given Item be It speed laws, 
headllkht provlHlons or what you will Is 
to read tbe text until you come to It 
Kven In <Iolng this, there la a large has 
ard It Is a conscientious reader Indeed 
who will take In every word, and not 
aasuTDo, after having rend the opening 
portions of a paragraph on, any the i>er 
ralsslble weight of motor tnicks that It 
doetm t contain what he Is Imiklng for In more than 
one instnnce we Hcun hed quite honestlv, but using this 
technique, for a specific Item wlth(»ut success onI> to 
run on It lutor In Irsiklng for something else Driver’s 
uge-llmits and reolprmity periods seem peculiarly prone 
to getting tucked away as a subsidiary clause of some 
section having no apium at connection with these points. 

One or two cniwnlng bits of stupidity demand apodal 
mention Pennsvlvanln as we have Implied, Is a model 
State In Its motor administration and Its codified laws 
are admirably arranged-^wUh no Index, hut with a very 
complete and efTetilve series of running heads located 
In the exrrwnely wide stde-iunrgtnM This pamphlet 
lacks Q title iwge, tlie text beginning right on what 
would be the front cover In the brief title at tho head 
of this i>nge one falls to find the name of the ^tate 
One scans the preamble, tbe enacting clauses, etc with 
the certainty that somewhere tiiere must be reference 
to the legislature of the sovereign State of So-ond So 
But no, so one turns to the last page--aad again one 
Is fooled There Is the OovernoFs signature, in fac- 
Hlinlle, large as life, but even under It there Is no line 
Indicating of what State he Is chief executive^'' It Is 
a solemn and sacred fact that In this entire book, from 
first word to lust, the name “Pennsylvania” does not 
once occur The Act does not even carry a date-line 
from Harrisburg as an Indirect didn’t 

know to what State Mr Olfford Q^bot i^lrtatns, or 
If he chanced to have a trick signature that nobody 
could read, It would not be pMstble to Identify this law 
as that of Pwmsylvanla 

New Jersey has a marvelous Commissioner, so good 
that be has survived numenms changes of admlntstm- 
(ConfisHcd on page 



L ast month D'c corned the opening article of a senes upon the legal and 
ph};stcal problems created the gronfth of the automobile to its 
present place tn the national life and the national consciousness IVe 
gave an ana/]fsis the burden of rvhtch was to show that the most immedi¬ 
ate aiiention requires to be given the problem of malfwg the motonst ac¬ 
quainted With the laws of his own state, and of the states through winch 
he dnves This month ivc Irj? lo show that, so long as ific)^ remain m 
ihetr present diverse and tll-digested condition, it is not going lo be possible 
to do ifiis c^cclfvc/y, anJ l/ial therefore the necessary relief is to be found 
onl]f in the direction of standardizing (he laws of the individual states 
around a single formula applicable in slates IVith the next article 
m the March or another car/y number, we shall pass from destructive to 
constructive criticism, suggesting some of the means whereby uni/ormity 
map be attained, and some of the provisions which a uniform motor code 
proposed for adoption bp all states should fiavc—T he Editor 
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A race of head hunterti with Jewish fenturen haw 
^ been discovered by Captain Frank Hurley, ex 
pUrt*er, 250 miles up the Fly Hlver, at T-akp Murray 
In the Inrue Isltuid of Papua The new race was din- 
covered last February and tnlhHl “Sarflblos,” becauRe 
of their habit of calllnv out “Samblo” and wavluR 
their i^ddlea to friendly fashion on approach Thin 
deception almost coat the Uvea of the explorer and the 
white men with blm Tlwy were lured Into an ambush 
by the triberanen on their ftrat visit ashore, but 
ettcaped to a hall of pidaon arrows Friendly relations 
ware ftoally eatabllshed by tradluF tin btixea and other 
empty metal oontainera for native products. Tlie 
Sainbtoa had never seen metal before and did all of 
their bolUng to atone or bamboo, so that they ulti 


iijimh UMtppd tl» tNphTirM frlondMlilp rh of mure 
lUHtliifc \alue than tlielr la arts 

Oiii \le\\K, lakeu from t^aptaln HurlcN collullnn 
are aw follow» (1) I la Motunn vlllaj,c of I lu\nla 

whkh Im liiitit oUl In ila water, off a small Island 
iNmijtless the Motimns hinlt their lionieN In this fash 
ion to render them lmpn,.nttble to attack from hostile 
laml tril^es (J) At tla runole end at the »,rtat Kau 
Kn\l, which In shown In another %lew ( t) are these 
grotesque objects iailed Koplrnvl Thejs were laid In 
great dread excepting h\ tin ancient chiefs wla» were 
higli prlcHts, These ohjuts, Hymbo1l7lng crocodiles 
were regarded ns gwls \ tctlma were plnml In Ihewe 
Kopiravi after ha\lng thilr arms and legs broken to 
present e««is Tto laah the next morning wus cut 


u|i and seasomd with coroanut fm boiling (Mi 
trance to the Krenl Kau lta\l Tills I irtre strva ture 
functions as a parllanant honsi (alhotlrul iiiuseum 
and lUibliouNt It Is 75 feet high and 400 feet long 
Onl\ till w irrlors an permlttMl tu <nt<r and <Ualli 
Is the Tsnaltv for female trnnsgreNKors Tlie Interior 
Is (1t\Ldod Into dens In wbl( h an shrines nmtidnlng 
the skulls of \ktlmN that have 1 ms n kllkd and eaten 
(4) The tal»oo goblins nt IJrnm Tb* talsst goblins are 
regardH as Hatred splrirs (5) Main street of Mallu 
^!lIaK* Kotilheast Papnn Tliesi nMnarkabU tssiple are 
a maritime ract carr\lug on their triidlng bv s*n 
Tlulr tanttOH are seafaring cnift tapahit of (a^^^ing 
U]» tft fifteen tons (Photos Cop\right, < aptntn Frank 
IIurloN 1 


SNAPSHOTS OF THE ‘‘SAMBIO” HEAD HUNTERS OF NEW GUINEA 
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The Heat of the Earth 

Apparatus with Which Deep Temperatures Are Determined 

By OlU) Wilson 



Apparatas for luwerinjc thermometers into deep 
wells 


[N I III '^Ij tliiHs l( tnkos M Mtrirt 

Mni; emptlnn nf u Mt 1 tnii or u (Uhus- 
tnniv tiirilH|(mk< In runhid ns thiir W( 
iirt In a wnrhl unflnlsIiMl p)i 3 Hl<i(ll> 

114 will MS iHtllllnillv What (ho Kwarin 
Ini, IkiiinanM on (la larths purfaco wnuhl 
w*e If tla \ oi>iihl ^ h 7 a ^ a IHtIo \\ji\ laiioalh Ihoii feet 

wnuld niaiu of lima a tlirUUnv. inonu‘nt <if nur 

prisi W I III din a I Ih on rv mi laiiul w 1th us (la hli a 

that the tailh Ih a kftal Kultd glolx^ jirohahU ratiui 

hot In tin ln*(rl(ir lint if we Hlauild phlun to our 
wIms a sietl (unnon hall laaltd In an liitcnw (lana 
until It was far inort tiian whiu hot and ilan sent 
whli lint, on ItK wav covt nnl oiilv with the thlnm^l 
of thin niiiiM of rhulkv dust wt should firohiildv have 
a laia h laoie auiirati Idta of what soil of honu w< 
liihaldt II Is i^tnirallv a(((|it(d that lia t irtlis in 
terlor has a density as ^.reat as or t;roalt i tlian (hat of 
Bt«*I and a t4ni|Hniture vkliNli Wiuild not onh naif hut 
even vapori/t most iiietallh eluiitnts tlaio If It wen 
n<d for tla litttruns< pitssnn whhli kts ps ilifui In 
solid form The outslilj tlthosphtu or slull of rock Ih 
Itwir tuindnt; Iiot t \e« pt at tla v^rv Hurfiu-e and men 
liuM alnadv iHtutnilid to doptlis wliero the litat Is 
iiliiioHt that of ixtlllnp waUr 

(’tHvdionnii Httidlis havt Im mi <arrle<l on in n inori 
or less tuipliM7ard fashion for a k<ssi lannv jears aiul 
u Kood dial of data luis Ihsii lusiiiiiuliiti d Hat it Ih 
onlv HlnM llie mini rs havi Mit<n tlalr wav fai down 
Into tile siirfiiM na ks and tla oIIsmUois hav* S4 nt 
tiair drills Htlil dtiiar tiuit tla prohU iii of dvtMinlning 


till iiirtliH heat lam Ins ouie of prnclleul as well ns 
s<ientif1i lnt< rwt Tlu I ideral and Slate BiHilo«lsts 
havt iKsn busv In lecint viais In lauklni; oliservations 
and sathirlnt; data and three viars ago the U S 
(iMdoghal Survev puldlslusl tin first coinpriliinslve 
lanauit (?f MSMlierinal c‘4indltlonH that has V41 apiieaiisl 
TldKstitvi) Intludtsfoi tla laost pait tla olxuivallons 
ol gtologlHtK utudt Id iiilutH and wells, hut mans of thi 
hgures art* admittedly of (lUi^tlonahU slunllh iiUro us 
thiv w*pe ohtalutsi from tt iiiih ratim'-ohsi rvatlons of 
(lows of water wliosi depth of origin lould not always 
U d( ti riiilne<1 V cartful reclietking of uH tliene data 
and thi giUhorlng *»f many new records not only for 
the Uniled Stales ItuI ftir all tlie rest of the world as 
w(Ilh\ Mi <’ h VunOrsIrand of the U S GeologlonI 
Snrv4> Im now In progress 

Dnt f ict is fsinduslvely shown by tlieso studltvt and 
I hat Is that the rate at which the teiuponUure of the 
lartliK < nisi Intrea^^^s wlili Increasing dii>tli varhs 
width f*ir dlfTtnnt parts of Hie eartli Home of tliese 
variafious an oiiviously <liio lo ItHul tauses In tlie 
upiH r iHiilnsula of Mii higitn mur (lie lold waters of 
1 aki Suiterltir tlie tliH*!) copper nilms of tliioc to five 
lliouHan<l fetl sliow tem(H rut tires at the iKittoin rang 
lag from ulioiit 00 to 00 degrees I ulneniieit as < oiii 
parul with a im an annual sutfntt timiieralurc* of 4-1 
degnes Tilts Is u rate of Uk reuse in general of one 
degu't in 320 to 140 feet or iimre w lien as In central 
or Koiitlarn Mltiilgan the rate is one dtgrt'o for dif 
0 H Hies in depth ranging from 40 to IK) feet In a 
hr<uul In It of ti rrllorv In (lie Wtst wfdtli Int )ud< s 
wistMii \\ asliingtan Memlana South Dukida and Ne- 
hi isku till gintral rtglon in wlikli the hot springs 
and gtysipH an found tlie eaitli iMsoiues rapidly 
hotur with lilt ntislng diptli I oi tla last iwienaineil 
Stall's tlu lull is lilMuit om dtgret Fahnnlielt for 
null 20 to 10 f(Ht of I III mi sell dtpth and In Idaho, In 
n glons of nteiil volctinii aGlvItv oltsv'rvailons of 
temjteratureH in vvtils hiivi shown a rnphl Intrenw* of 
idHint om dignt foi JO to 20 fi»et Thi at local varia 
tloiis make It dlflk ult to arrive nt gineriiIIrations on 
(la subject ol tlu uvMagi lati of Ini lease in tuiifH rn 
(atv as wo go deeper Into the larths trust lait It 
Slims to Ik fulrlv wtll tsialdlslud Hint tlu mil Is 
f onsld( laldy Itss in Hie oltler roiks than in (lie newer 
formations 


The dee^x^st liole wlddi men have ever iiiadi in tlie 
larth was In Wist \ Irglnla where the Hoi>e Natural 
Gas CoiupiUi\, iindir the dlieetion of lt» vice-president 
Mr Jidin H Corrln of Dlttshurgli »et out to explore 
the lower strata in a seurih for deeper oil and gas 
sands than any that had yet been remlied In the State 
1 hey sent tlieir drill down to a depth of 7579 feet, oi 
Just 341 feet abort of a mile and a liulf when a oave-ln 
elTectuallv Hfopind farther opinitluns While tliey did 
not reach tlalr oltjwtlye tlie venture l>ore iiiuih fruit 
<»f silentifit inti rest In the sliape of minute foaslls and 
t(«iperHture readings. Mr Ann Oratrund eiiiilptHsl 
wltli spi'clally deylsisl tlieriiaani ters, made regular tern 
fM‘ruturo tesla every 300 feet dowTi to 2000 feet and 
iverv 210 feet thereafter, wlilili he found to agns? in 
lilt main with the reiords which he hod previously 
taken In the worlds second ileei»eat well drtlleil tty tin 
same (sunimny In West Alrgdnlii in lpiO-18. At a depth 
of TWO feet where thi last t< iuimt it lire test was miah 
tlie tlu rmometcp registi nxl 108 0 degrees Falirenlieit 
ns compared wltli T33 degrei^ tlie mean tenii>oratui*« 
at tlie surface Tills is an avornge of 05 fe< t foi eat h 
degree In int renaiMl tinipiratupe for the whole well 
alDiougli tlie gain was not uniform all tlie way down 
Tile rati In thi seiimd di‘ejieRt well was alsmt 70 feet 
and ofliers In AVt^st A Irginla showed luiu h tla same 
l( miienttiin Im tease although In some of them as much 
IS SO or 1)0 feet of addi d depth was required to raise 
the tempMuture one degriH* The following figures 
show how hot wen the nx ks at various levels and how 
soadllv the temiiernture rose 


Doi>th 

Dcn F 

Depth 

Detr F 

100 fert 

63 7 

4000 feet 

104 7 

600 fwt 

59 9 

4500 feet 

111 6 

1000 ftxt 

66 6 

6000 fuel 

121 1 

1600 f«*t 

71 8 

seoo feet 

1S9 1 

>(100 f<vt 

7S 4 

flOOO feet 

J43 9 

^600 f«»t 

86 0 

6600 feet 

164 5 

3000 

01 9 

7000 feet 

162.2 

3600 f«^ 

97 6 

7600 fort 

168 6 


It Is nid altogither a simple matter to gtd these tern 
IHratuies ai'cunitelv wlien the depth reathes sevcial 
thousand feet Several dlffirent kinds of tlmrmometers 
have Issn used hut fop dipths down to 3000 feet Mr 
A^an Orntrand has found that tlie electrical resistance 
(hentmint ter Is lx*Ht for use In wells which are free from 
oil or water Toi lowering this thermometer Into the 
(Continved on pfifir / 4 I) 



Steel tube for themnometer In wells where water Is present If the mercury bulb should come In con¬ 
tact with the water, the pressure would drive the fluid upward and the readings would be of no value 



In the center Ib « plnln brmiui pod The wIptb Veep tt from Bwtnidnir affnlnst the side* of the hole which would disturb the 
morenry In the thermometeri immedintrly stxne The elumlnum dinks sirt the operator to determine when the line hns struck 

wHt< r 


Weight attached to the end of the line used In lowering thermometers into deep wells 



Maximum-reoirding mercury thermometer used for measuring deep-well temperatures, with the tube 

in which it la placed 



The Ineonsptruona opening of the world's deepest 
well, with s thermometer wsitlng to be lowered in 
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Flivvers of the Air That Approach 100 Miles 
Per Gallon 

T HK fur mnall motor Orivfin 

KllderM or Mi;ht uLrphmeN Ht L^itipno reMUlttnl In 
stmie uondorfnl jM'rformtinet^R iind deliniteh intirkH n 
new trend of donlKn which niiiHt uUIntiiteh prmlurc ii 
lyiie of Mlrcrnft whhh In i(« relHtlon tti ordinary air 
craft will he tn the ixiKltlon of tht (\tletup 

In ttte alitoniohlle world The condillonE of tin (oiti 
IHdUlun liniUed the sUe of enj^ine used to T'V) t l ta 
paclty roughly etiulvulent to h 1\ horsepower, the thief 
prise being awarded to the jiualilnt actoinpllshlng the 
gmitesl dlstant.e on one jjaUon of un\ standard fuel 
Subsldlnr> prises were awarded for spet d nltltinle and 
for grentewt diHtunee flowTi Irrcajas five of fml cou 
siiniptlon Although the iM>sHlh|llt> of Ihln^ with cn 
glni*f( of very low i>owep has bet'U nxsignlsed for some 
<onslderahle time, and tMjKvlally so slnti the progress 
at lilevtHl In the design and uw. of gUtlors, tht re has 
always existed un linpresMhm that machlnt^ of this 
tiuKH would be extremely fair weathtr t raft, demand 
LiiK more rather than less Rklll In piloting The out 
standing feature of llie Lympne eomi>etltl<»n wan the 
excellent behavior of most of the iniKhlnes In ev 
(reniely bud weather, which gave no Indhatlon of lack 
of power OP (.‘ontrol The course was mlh*s In 
length and rouglily triangular In shniie the Intler clr 
lUiiislance deflnltelv precluding the iHJSHlhiIit\ of anv 
HsslHtanee liclng rtnthnsl h\ favornhie wintls further 
Ihe term motor glider width has Viei'n gemrallx applied 
has suggested that tliL lllghts of the machines wtiultl 
be In the nature of motor-assisted glides In which 
Miming against tlie rising currtnt would piny an lin 
(sirtant part When It Is istnshhred however, tluit the 
uhsenc*e of anv luoans of restjirllng after llu» onginj 
had Htopjied In the nir wtmld imc^s^ssltato its 1 h Ing kept 
running duitng the iierhal of soaring wldih would 
necessarily lie at a slow nit* of forward s|hsmI II will 
be seen that this miinciivcr would detract from lallicr 
than add Vo Ihe miles j)or gallon tiown AciuaUy the 
nim hlues down at Ivmpne ns will be sevn bv the 
uccompanving illustnitJons wert ininlaturt airplanes 
fwssi^tng u leimirkuhly high isrforiiiume and which 
monntver was not obtained at the expense of strmtural 
stixmgth, most of Ihe nmchlncs < onfcirndng to the reg 
ulutions regarding fiu Utrs of safety, etc Tlie nm 
chines a<isnapllshlng Ihe greatest distance per g>dl<m 
(if fuel wert (he Wren and “A N K C monoplanes 
width thd with Iht excellt‘nt 
Anns? of 87 ^ ndlofi per gull(»n 
Iho former Is a cantilever 
monipplane with the landing 
wlifsds partly enclostsl In the 
IhmIv the i>owtr plant bting 
a dlnilnullve motorevek on 
glne of thn*« horsepower drlv 
Ing an alPHcrew three feet sK 
Indies In diaiiioler direct It 
iHissesses a top sfieed of nbout 
'TTt miles i>ep hour, and was 
llown during the coni]ietUlon 
In very rough weather It 
wiiH computed that on n fairly 
calm dnv this plane would flv 
for 110 miles on one galitrtt of 
fuel The “A N K. t mono¬ 
plane w Ith u h\\ hors* iHtwt r engine gave a rtally 
astonishing performance. Apart from Its low fuel esm 
sumption, Us lop kikssI was In the nelghborhtmd of 80 
miles |>er hour and Us best ollnib during the week was 
14,400 feet In a little over tlie hour Its celling i e, 
the niHXlinuui altitude ixisslble was considered to bo 
about 20,000 feet Tlds with an engine of TW cc eu 
tmclty The high efllclency shown must In this case be 
attributed to the wing section used tlds being com 
puted to pcKwesa a llfttiediag ratio of 2Z to I Tlds 


In other words means that the 
resistance of iho wing In tllglit 
Is tinlv onf*-tweritj s*(ond of 
the weight Hftcxl Lnfnriu 
irntilv tlie addilioQ of a Isxlv 
reduces tlu lift to-drag i itio 
of the (omplete mac Idnr in m 
extent dtiKudent on tin de- 
grtx of <4trcnmllni eOiv | nh 
lalaed Thus It U quite ptH 
slhli that although the wing 
iiloni riinv posse rs n ldi,h I /f) 
ratio that of the compic ti ma 
chin* dm to a Imdlv di hksI 
h(Kl> niii\ lie quite Indinciuil 
In (In (as* nf the A N I ( 

the touqdctc mm him is si tttd In W it, to I Tilin'- 
fou, as Its weight Itiiiih d with pilot Is -kn iKUilids the 
thrust nctissar\ to niaintain Imri/ontal lll^ht jii the 
siHHMl at width this I/Ii nuuis, Is 1/lOth of AiV* JO 
jionnds It win thus Ik si»n that as tlu ichlstumt of a 
iiiai him is nsltucil th< i<sir\t |M>\\er asidtiihh K In 
cn hschI Tills rcslmthin nt iiHistantf may Im ohinlmd 
hv Vi IN iJinful detail ibNlgii In width tlurt Is a mini 



A N K C. monoplane with six horsepower engine, which flew 87 *? miles on a 
gallon of fuel won the altitude prue with 14,100 feet, and tame second m the 
speed contest with a mark of 74 miles per hour 


nmiioi lane (tic I/!> of 



The Wren monoplane which shared the laurels with the A N 


iiuuii <d »\jH»s*d wiles liiiings ett or b\ llu piodm 
(htn of lin|»toved wln>^ fix ms The latter i>ednl Indl 
calls >1 dircxtloii In withh thc^c light planes will he of 
iniaitnso value In tnahlln,^ exis lime ntiil wings and the 
cfTesl of various couliedllng iirrangemt'nts te> In tried 
eiiit In flight at low cost unordlug in invalnabU the>ck 
etn wind tunnel moele l e\|NilinintH 
The Pamall Plxlc whuh won the sjK*ed ce»nu^t 
had a top speed of jiImhiI ‘HI ndUs jitr hemr two laps 



The De Haviland aix horsepower monoplane driven by Capt Broad 


tun ing iMsn flown ai a -.ised ed Sli mlUs iK»r hour 
tinlv one machine the < iUHS|»elIus Gull cUparlcxJ 
from the triut<»r aIrMiew iirange ineni In this mu 
< hlni ihe emgliie was iiuuiiitesl on Ihe wing Immodlaleh 
afl of the piled, driving (he twin ymqsllers hv means 
of chnlns 

The ctinfrolluhllltv t'f the machines generallv w is 
exc'ellenr tills leeing Inst iiie-ed \}\ the fad lliat two 
wi'ie i<Hi|KNl during lln iimlliig In this connestton it 
was obvious that \aluihli lessons had l«sn learned 
fmni Ihe resulls of the gild 
Ing c.'ompelUion at Ilford 
I ist year 

It Is aisjj upparciil that 
with careful design par 
ilcularlv In the ndndioti of 
resulstance It will b* isp'^sibh 
to construe t a two w alt r ma 
ditne with an engine of six 
liorstpower whldi will iioh- 
sesH a top Kirts cl of idMUit 70 
miles ptr hour, a Uindlug 
‘•peed of mili^ per hour 
ind which can Ik housed In 
a space no greater than that 
afforded bv tlu average pri¬ 
vate garage These mm Idnea 
possess the very valuable at 
tribute of a low landing 



The Avtc blplant, with SVi’lwwpower ennine, which reached a belKht of 

U ,850 feet 


siMs d whldi 1 1 oiiM leslmes oik of the chief risks of 
IhlTig, and furrhei i»eniiUs hmdlng'^ to Is made In 
small siKice N It iniisj lx iolmltled however lliut <i»n 
sidt rnhU prtign sM in Mlnhilitv und control must st|M be 
madt lit Ion Itu'sc multinih can < oitu Into tilUtlilng 
iikt gdienil use Ihls of courac Is \ matter of time 
I or tlx liiiimdlait piiscnl (he m iiiikIUihh have i very 
gitiii Milm fm ih( prctlmlniiM (mining of pilots and 
foi w onoiiih )tl full M al( exjs rinu ntal woi k To a 
h*SKc 1 (Xicnt thc\ will also he 
ivallabli as pi hate louring 
maddnes und for siKirtUig 
puriHtsc s 

Lichens—Impossible 
Plants 

A MOAG the m<i''r singular 
ami InexpUtiihU of or 
ganlsiuR art kmtvvn to 

lattunists as tldieMi-. A He hell 
is mu an organism or sishIcs 
I n (la Mimi sen's that we use 
the Wiail III rdining toother 
plants ot animals \ ciMonut 
dull or (lit tixs on whos*» 
unit It tcids in appU tns or an ant eruwlliig cm Its 
hunk dull is II iliHtinct sis < pni n deilnite cntltv of 
mon oi liss homogcntvuis strudiiie with organs and 
tissui's of a common prinmrv ctrigin and a deflniu esun 
mon H|MS IHi luridth Imh of the examples dicsl Is 
the piodiut ol Ihe unitm of a h|kpiii and an t^g cxll 
fiom like piunts and can come Into Iielpg In no other 
w a\ 

It Is iim lliat some animals and many plants preqe 
agate wholh oi in some jiart parthenogeneticully that 
is wltluatl the fdtlll/athm of the egg and that otluis 
iruKiisc In nuiitiKis ihrough Koiai fonn of somatic or 
cell division lilt no matt* i what the t\ad method 
It Is lm|Ntsslble tcf have a (oconiit eruh whose yiurcnrs 
wd( anvfhliig lait coconut iruhs c»r to get a cross tie- 
tween a uui and a flowering plant a liverwort and n 
moss a shaik md a sardine a hat and a hind or even 
lietwcHU two dWtiiid mammals Ilk* n eat and u dog 
Id when wt examine lichens we find an entirely 
dHTcMDl state ctf afTalrs A lie In n Is lomposed of two 
ditinh unllki organisms Ulongiiig to two uitlrely 
dlsllnd and altogether dirfeient groups of plantfl. 
lllol<»glcalh a lichen is therefou coiniMised of and Ik 
the n'siilt ini of tlu Intcindlon of two distinct and 
utUrlv unlH Uxlng org'vnWuis which go to make up 
its IvcmIv If we se'Ctlc® a lichen tind ('xurnlUe Its anal 
omv we And It to lie made up of a fungus and an uiga 
rii* fetrm and texture of most Ildiena Is due to the 
fungus fllauunts often being coinpadcsl at the surface 
to form a thick strong cot lex while from the lower 
surface ihev extend as rhtrolds or otherwise simulate 
roots 

Tlu aig I on the cdher hand Is In nearly everv case 
dlstilhiitid ill a laver within the IxhIj of the Ikhcm 
hut miuli neurtr tlie uinar or outer Hurface mi (hat In 
s^H’tlon it forms a streak of bright green enmoshesl In 
Ihe white threads of the fungus The fungus of n 
lie In n however has the new dutv of enveloping and 
proteding the alga sii that Ihe latter mav Increase In 
nuiiilier and ik i form more offee lively the tusk of numu 
flic taring food foi tlu fungus A result of this Is yier 
haps the M^a^oii for the development of the greatly 
varlcsl ind rompK\ bodies of the higher lichens Ihe 
fungus Mipplhs Ihe alga with watei and mineral saltH 
Mild mav also currv more or Ilhn of its carbon sup|il\ 
with it Tin alga Is protected in aueb n way that It 
Is aide to grow where It would lie IniiuisHlhh to do so 
alone and Its e'ontinucul existence, through dll division 
Is assured 

It Is this strange UNsoclutlon of two unlike organisms 
a fiingiia as master living ns u parasite or a Hajcrophvt* 
ipMin un enslaved nigu which glvt^s rise to the annmni 
ouH organlKins ealled llehens plants whU h dlfTc r 
markiuliv fiem either of their c<tm|H>Mcnts— \h>ttrait 
from thr f>rirntiftt Monthlu for f -1 hrunrff J921 \rfitJc 
htf \ H //cm /’/lifippinc liumau of finmet 
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Lessons of the Japanese Earthquake 

Types of Construction which Survived and Recommendations for Reconstruction 

A Resumi of Engineering Opinion 



KKL lUid rolnfortvd concrt'to wert* the up Bhenrlnff utresses tlm( were to4> s<»veiv for even the 

Btruclurul victors of the dlH ntronKent inaterlalH to wltliMtnnd It would appear tlint 

lister This In miin, Ih the opinion of on noiiu dainogo was received hy Inierlor walla made of 

nglneer eini>lu>ed by one of tlie lurtic^st gravel reinforced ctmrreti, but these are not aerlous 

Anierbim construction conipiinles to make inough to preclude repair of the buildings 
II Hiud> of the InduHtrlnl buthllngs whhli Masonry piers suffered quite laidly, especially on the 
hud Iteen t rtrted by this compHn> prior to the great middle lltsu-H of low four storv buIldlngH 
earthquake which made ii HhamhleH of Tokyo and Prnctlcalh all kinds of fating inatt-rlnl failed Tile* 

\okohuDia were the most resistant of materials of thts class to 

In (Hjmpuny with a Jaiainese nnhltect this American damage imd dislodgement Next In the order of re¬ 
engineer nmde a vtrv careful and tliorough exaininutlon slstance comes stutoo, followed by granite, cut stone 

of a nuiiilier of striiitiirtM vvhidi remulned etandlng, and term otdta Interior partitions made of hollow 
ti(though In a so in t w hut 
dHmuget! condition The j 
most striking dlw-overv v'us 
that practhally nono of tlo 
great Htf'el columns used In 
tlieso buildings was jh*!'- 
MianentU distorted Thai 
thost memliers had Insn sub 
jmed to violent tttxlonswns 
at om^ obvious, for the niiis 
onry ph rs which had m 
1 U»M‘d iloin were ver\ imdiy 
shattireil tinivlngtlu lattral 
iho\t mi nt of thi columns 
tlieinKclviH IsiKslallv was 
this phi noinenon noilceahk 
111 t he ond and third 

stories of the buildings whlU 

I Ik tVrst and fourlli hud siif 
ftwsi relatively less 

These fads Indkatt very 
iwtentiv that the steel used 
was bah strong enough to 
withstand Iht normal dead 
load plus the live load suisr 
liniMisid h\ the eartJiquafee 
Mio\fnients and that It had 
an dustk limit high enough 
lo Insure Its fSlI i*p|um to 
original ismltlou afur an 
amount of lateral swliving 
which was at Iciist «ufn<l<nt 
to swing electric light glol*es 
huhik ndefl on two-fisit cords 
igalnst iIk (dllngs and fnu 
lure them 

That sled bihk and con 
orefe ai* no j)osltlve insm 
nnoe against disirudlon hj 
cartbquaki slask unless 
pnqierlv designed and unless 
of good qiuilliv Is shown hi 
llie stvire damagi that was 
j'prdvtd In n huge six sloiv 
In h k torn rdt InilUllag 
of lapani st Lsmstuidlon 
whUh wus so hadlv daniagtsi 
that it must lie (UuioIIhIk d 
In this case tin stotl was 
hfl In the earthquake wlfli 
Iiemmneni dUlodlons \n 
olhei^ slmllnr example Is that 
of n reinforceil c o n c r e I o 

building built bv Ibe Japan . . . 

ese, wlik h collapsed and ^ building in Tokyo wlucn ronrlved the recent earthquake without permanent damage. Although 

killed 1*10 occupants The the right and left swaying motion net up atreeaes that aheared the outside walla in two correapondlng 

wrw k of this structure Is syitema of parallel fractures, the steel framework was strong and elastic enough to return to Ua original 

thought to havoiHsn entireiv after the last tremor Demolition will be unnecessary in this esse. Steel and reinforced con- 

owlngto fmiitv constnirilon crete withstood the earthquake shocks best 

Kv en allowing for sui h 

workmanship and disigm steel and concrete did not tiles were utterly unable to wlthstund the crushing reinforced very thorot 

Hune nut with a whollv jicrftHi sc on It Is doubtful If strv'sm^H causeil by the lateral movement of the colnmus, and longitudinal I v 

unvthing short of canvas tents would Nevertheless and they fell In fragments. But partitions made of should lie used In the 1 

Us record W so good and so much lietter than anv thing phisur on metal lath were not nearly so severely dam as around elevato^ sha 

else that there Is little doubt that It will be very iig^ Still better behavior was given by partitions of I^ly, wherever pou 

largelv useil hi the reconstnullon which the Japanese concrete while those of reinforced concrete fare<1 best ahouM be buHt from be 

are planning and whhh they are approaching In a of all Rven In this material, however, there were some number of openings, 

tnily scientific manner In an attempt to avoid making cases of shattering resulting from borlxontal shearing, It Is kn Interesting ( 
the same errors again and this was most evident In the cose of partitions the two Qiost modern m 

Kven horlronlal ii Inforced-concrete flot>r slabs re- made of slag concrete and pnbllO buildings, s 

miilned Intiut or marly so At the points where bays Thus It Is evident, Judging from the experience of crete, should also prov 
ur sections of the parts of each building Jolnwl there ^pne large engineering construction Ann, that steel and vita! In a regloii wlw 

were some minor crack'* In the fiofir construction, but reinforced concrete are the materials best suited for foundation on reslllen 

tbcHo wen isdnts yyhort tlu soyeril sections of the constrnctlon In earthquake xones. provided that steel avoid pertodlcally comi 

building \Ibraicd indeiiendintlj of each other setting of proper strength and high enough elastic limit to predictable whim. 



return to Its original position, Is specltled and used, and 
provided that concrete made of carefully chosen ma¬ 
terials properly mixed and carefully reinforced, Is 
emplo>ed 

As a result of these observations a nunrtier of In¬ 
teresting recommendations were submitted by the eo 
glneer on the ground If Tokyo and Yokohama are 
relmllt—and, of course, they will be rebuilt, for the 
Japanese certulnlv are not the sort of a people that 
will yvuHte time In lamentation before setting to work 
to put their shambles In order—It la believed that all 
foundations should be of piles capped with reinforced 
concrete, or of Isolated pier 
spread footings, or of solid 
concrete mats without plies. 
Tliese plies are In no case to 
be driven to hard pan or to 
"refusal * In this manner 
full odvantage Is to be taken 
of the naturul cushioning re¬ 
silience of the earth For If 
the plies were driven to rock 
ttie full severity of tbeoarth 
quake shocks would. In the 
event of another earthquake 
(on event that Is practically 
Inevitable), be transmitted 
directly up through the plhw 
to the building For this 
reason it Is advisable tiuit 
deep basemtmts should he 
avoided 

Steel columns should be 
pluv'ed In a straight line In 
either direction so that at 
every panel there will be a 
muxltnam number of points 
(»f resistance Moreover the 
sections of these columns 
should be as wide as possible 
in each direction and should 
be connected at each floor 
by us deep girders as head 
room will permit In this 
mimner It Is possible to avoid 
the use of knee braces Itlv 
ets which are "In tension 
should be carefully avoided, 
ond Instead, whenever pos¬ 
sible they should be used in 
such a position that they are 
In shear” 

If concrete Is to maintain 
the KplendiU reputation for 
use in eorthquake cones that 
has been awarded It by the 
gruelling tesU of the Japan 
ese catastroplie It is recom 
mended that It be Used only 
after careful screen anal>8ls 
of the aggregates available, 
and the water content should 
be kept down to such a# low 
minimum* that the concrete 
can only Just be wortced into 
the forms. It Is believed 
int damage. Although that exterior piers around 
B in two corresponding steel columns should be made 

to return to its original of reinforced concrete, while 

el and reinforced con- interior columns and con¬ 
necting girders should be en 
tirely covered with concrete 
reinforced very thoroughly both around the Cfdunins 
and longltudlnallv Solid relnforcod-concrete walls 
should lie used In the Interior between oolunuu u well 
as around elevato^ shafts, pipe shafts, And stair wells 
I^ly, wherever possible, reinforced concrete walls 
ahouM be built from basement to roof, with s ntjibnum 
number of openings. 

It is on tntereatlng and perhaps slgnUlcant fret that 
the two most modem materials used for largA Industrial 
and pnblie buildings, namely, stesi and refrfrrced con¬ 
crete, should Also prove to be the beet Adapted to sur- 
vital In A region where It Is necemiT to float the 
foundation on resilient shock absorbers hi order to 
avoid periodically complete destruction at Nature's un 
predictable whim. 
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The ContlniKHU-Tnifflc Lift Bridge cloth h«» broktn thrt»ugh ut 

N or<!ter that bridge trafllc may not be Inlttmipted dlscoUtred placet*, of 

by the neceaalty of keeping a clparance great enough course rtndering tlu gir- 
beneath It to permit the paaaage of wuter-truft, u new useloHS. 

and unique type of bridge has been designed bv Mr The cause of this distnss 
A. A. HendetJWHi, an engineer of Pittsburgh riils bridge phenomena is now n 

doea away with the alternative necmilit uf building voaled The dlstovirv 

a span at bo great a height above the street level tbit brou^,iit hImiui iliroii*.h lom 

a costly and ateep approach must inudi The bridge plaints inade to Ibe wi f u jsjj 
may In* raised lu the center with hydraulic jatUs jm r lauuiirU^s bj cuKinun rs wim 
mJttlng full clearance below for navigutlon during dnod the exisrUnce just 

time and at the same time Interposing onlj a low and nuntloneil with tloilas ihit 

ftmipurary grade for the approach of bridge (radio Ibt v had sent awav («i la 

Tills bridge Is not, at least not In the usual sense of \\aslad 
the word, a lift bridge. Rather Is It designed to be Clumlcal ixamlniiilmi (»r 
raised only In time of high water, and then to la kept the hrownUh sihUm (1K(1<sm 1 
raised until the water subsides rh< pre Hince of sulfiuii 

With the center span and the adjacent ends of tho acid ^\hllo the (ImnKK 

sliore BpOBH raised there will be, of course, u guji at the who made the tests au not 

shore ends of the latter Ordlnuril> this gap will l>e prtpared to fonnulnp iiu 
Burprlsingly aiuall, introducing no new featuu not ng oxnrt elHuikai rotation iiini 
ularly met with at the expansion Joint of alt largi takispliue llav b<lle\» that 

bridges In the case of a specific bridge of this tvpe the mid Ik produce<I rr<)iii 

which was designed for the Allc^ditny lllver at Pills the lonvnsiru) tjf sulfiii dl 
burgh^ having a center span of 410 feet and two shon* o\ide (so ) in tho iimcih 

spans of 33,^ feet each, with a total lift of H feet tliN r»la it huo sulftirk lu Id 

gap would be only three InebcB, and (Nmld be riudllj (Sstij In tlu prisniM rd 

provided for The gradient enur'd by the rlltlng of flii tuolsturc in the \ut ^ir 

the two shore spans, with the Jacks run up all tlie waj aunt Tlio aulfur illoxldo is 



New rail bridge across the Hiidnon below Albany, now under construction 


would In this case bo 5 T jier cent Rut a stud> of 
watorleveU at tliat point shows that there would lie 
very few days In the vear when the wuterlevel In tlu 
river would be bo high that the jacks would have to 
bo fully run out 

During 185 days of the year, corn*sism<llug to ilie 
period of low run-off the bridge would not have to lu 
raised at all while a full extension of the jackw would 
be required during onl> MO dava of the entire >ear 

The Jacks nHe*esuary tfj lift the total _ 


adouuiiHl for Jis a bj pnjduct from tlu con 
suiipaiou of |MM.r Liiolt of tojil, the gas lieing comm \od 
1 j\ smoko ctimlng finm ilu dilnmevK Am furtlar proof 
of 11io f orn (tiu ss (»f tills. 4 \])lnntitlou It is worUi noting 
that the trouble tins bit n found to or( ur luainlv ou 
tioudj diivs. wlun Hart Is a icndincv foi saioki to 
de*«vnd Venhi wbtn gm iiients conn fiom tlu laundiv 
already drh <1 nadv tula Ironed b\ tbi houmulft, tlu 
stains are iilHint, for the Uumdrlis d^^ IndiHirs 


Cutting a Traffic Tangle With a $20,000,000 
Bridge 

T llh awful bottlo-noik on tlio New \ork < entral 
Uaiiioad at Allmnv wlore e\(rv luiund of fnlkht 
nml i\ii\ piissiiigtr Ixtutin tlu West and Ntw York 
or Ihmton have t(» puss ovir n vnv liinUeil number of 
UncKs will Im» mtusupiildv relieved by the new bridge 
ut CaMiliion ten iaiU«5 Kouth of Al))un>, now under 
(onstnutiou The bridge will afford a 


load, static and live of 5600 tons woubl 
coUKlst of plungers of 32 inch dlanu ler 
working undtr u three or four thousand 
pound per Inch presHuro delivered bv an 
automatically controlled pump In order 
that the load may not continue to 
on the water In the cylinders after the 
bridge la raised, four 20-Inch follow up 
screws are placed near the jacks bo tlmi 
the static load can be iranaferred to them 
Similar hydraulic ju<ks are being used 
in the canal boat lift at Le« hontenelles 
France, on the Nuef foasd ( «nni. vvlun a 
ram supporta a weight of 800 tons on a 



(oiintsiUm lietvvtvn tlu West shore and 
the Ni vv ^ork Ontnil llniM wPIumii pass 
In^ tbnuieb the Mlmnv sintlon of the 
laiftr ifiad Alfluiugb turiml vv<irk be*,«n 
onl\ a v» a ago hist Tun* g(H>d progn ss 
has bisn mad* asourplilurt shows The 
computed bridge will U bigla r than the 
Pouglik»spsle spjm and longer than the 
Rrookhn Bridge 


Doff Distemper 


D ISTMIPI U N an aciip liighlv con¬ 
tagious disi ase prewnllng MiuptoiiiK 
Konu w Imi im iloguuK to im Q«h s In man 


diameter of sU feet six inches with a 


Wlillf soini luivf ngarded II as s|HsJflc 


a run-out of 48 feet Hydraulic lift bridge proposed for rivers with a full spring stage of water, to b'** ‘hi dog otla cm consider tint It oisurs 

In order to provide for the tronsverKC permit pasemge of boats without interrupting traffic or requiring a bridge of ‘n nitw loang foxots, wolves jackals 

and longitudinal forces of wind etc, It cxceHMvc clearance hvenuN and tv on inonkevK hroin Its 

will be neceHsar) to have sh<»rt s(«h I contagloKltv it N certain that the uiiikc 


guldo-towers at the ends of the twu piers so designed 
and constructed an to form u component pari of iheni 

Bad Coal Rains Family Wash 

0MB housewives, mainly those living in large ilties, 
recently had the unpleasant experience of having 
laundt^ ruined that hud been hung out to drj Silk 
shlrU or dainty nnderthlngs have shown brownlnh 
stains, and frequently, on Ironing the garniHnts the 


Ninety«Eight Tons of Stool in One Piece 

T ill luuvIosL ns wHl iis tlu longtsi ‘it«s I hrldgt 
girder ovur umd In brldgp c<mstr>u (Ion In \iiuilta 
was r(>eentl> swung liUo pluce ov4r Hit MI-MisHlppl 
river al Rock Ishmd Illinois This Mis 1 inoiisitr 1 h 
114 feet h‘ng and wilghs 98 tons TH nimival fmin 
riu> fouudiv whpJt 11 NMH fubrlcahsj mjalin! Ilu iisi 
of f<UJr tint <ar> and ii Ih sabl to Im (la nuixlmum 
weight that anv foimdiv could pro<ltj<c In on^ {ihss 

Tlu glrd<r spans a sloiigli 



of the MlsslsKlppI rl\<r and 
fnriiiH thi last link in a new 
bridge designed to uirry 
iratlh at this jvolnt for the 
next ”i0 juirs Al this iMiInt, 
trallk is liPJivv and tin iiiovt*- 
mont betvvisn trains Nshort 
The onllnnrj ex|K<lUTit of 
diverting traftle to a tun 
ivoran linek esuihl md bt 
made use ttf Tlio ohi suim r 
klniclur* was nmovid and 
the new one ens tisl with 
out Interfering with regal ir 
railroad tratRi to anv ton 
siderabh dtgrts^ ritie rrat k 
waft tnki n tuit if N< rvb ( dur¬ 
ing thi dnv hut WHS In K4 r 
vlei again when the working 
dav was over 

Tlie eonipletlon of this 
bridge, which Is expected to 
progress rapldlv, will make 
possible greater electrl* 
power, as the new typ#pf 
bridge will give full power 


Plaetaf a M4oa glider aeur Bock IslenA HL to the etreem enrreot 


Is Mni<iolH of some kind, wbidi howtver, has hitherto 
not Ikho iinniasketl Indeed tliere Is verv litth n a! 
x< It niilii kiHiw hslgr extant on tin dlseaH4 TIiIh H 
In purl al anv ratt due to tlie fat t liint what v* t* r 
Inarv snrp^mns an<l Iht liiltv cull dlspnqfer la ahmist 
urtaliilv not ont bul s*\inil (lisiaHtH Tlmt on* of 
thest^ Is tin sjnsith disease Is lu>\\* v( r, verv prohubh 
Vt pit Mt ni the conn pi tif dlsli npier * is €mtir* 1\ 
clinltal Thn ont finds dt^serlptluns in tlu literntuie 
ofuitinhul gjjsirh tu rvtais and exantheiiuUb tvi»es 
of tin disi iM Hurt Is a gnat body of rvhknot to 
show that oni iiltaik of tlu mal ulv <nnftrs a durabh 
litiitMUiilv on (Im survlvttr The dIsfsiM ta ( iirs 111 all 
counlrbs and was mtimruillv known in imtinuRv 
(lu offu r bund (lure Is a tradition—It is little nu»re— 
that distuniKi was IntrodneevI into F’uroiu from South 
Amtilta in tlu stvtuttsnth (tnturv There Imvt iMsn 
iirnnv n SI arch* N on tlu probable enUK* and from the 
turn of Sutimer (187^i dowm to the priMUl tverv 
known t>p( of mb rolu has btsn IncrlmlnaUsl 

Man> bavj ImIUvmI Hint ( irn catne ncure^t tlu 
truth with the hUa tb it the lawm imtrhl Is an invisible 
mlcrola wbuh » an traverse bat U rial fllltrs With HI 
trates oiitHincHl from nasal morotlons bt ohtaliud Itthal 
t It CM ts w hlch wt u elaluud to b* Uh nlit ii) with true 
dlsteniiR r, and lie ngaided tlu vNlble Imiliriu found 
b> otlurs ns se^condiirv Invaders 

This \hw Is hirg(l> a<^Mded without trlthlsm It 
mav be pointed out bowovi r (hu( Cam s work wlildi 
Is not given In am great delu 11, has ht^n iid\*rst)\ 
orltUlwHl by (lalll \ nlerlo. and o*qRHlall> bv Kngunow 
Filter piiHsi rs have l>een suggestiHl or pioved for a nuia 
her of pntludogkal tsindltlnns Tlu v an hlgdilv in 
fe< tloiis Invisible fllterabU and non <uIrlviibU Ituv 
pntbablv constitute u nivv group of lUing tlilngH whhh 
if dlstsiverod In tlu cam of dispiiq^cr iiuiv throw a 
light on many unknowm caiiseH of dlseaHe in man 
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A bed of HecdliniiCH at the Arboritum 


' lill 1(1* ii n| 11 iMitMiiit nl n is 1 Hi In 1 old 

\\* hid piidLhs III l^ultind and 

Ithml lliutiams itiirdtn In f IdltoU I 
phiii laffiK tin Im }.lnnln^ of tin 
( 1 ‘tntli and In tliar ((iiiinv wtn 

Uotlo|KMl nii^ndtlunl lMiiiinl(Jil i^ardtns 
at K* In York in la\ i In (Minn irul in in m\ 

of (In t milfols of V iirojM. Uni ii ninitn d for tin 

Ainold \t)Mi](tnm at hiinuUa Ulain Maas (o do a^^a^ 
tin ^hiss nhoiisoM tin iriMUtlnii (tf Sli loNtpli 
['avion Kurdtiur of t hatswoith tin suinrli islali ♦if 
till I diUi id i k Noiisldn Thi liotanlt al ^aidi ns 
fni^Hl to of (onist lia\« tuis us a pail <d (laii idn 
lalliinni and stlinlllW ivtdhtts lad It Is onl\ a parr of 
Da \iho]( It Hinaliad toi tin Arnold \ilioniuia to 
d(\( lop a nidqui <olUsiion of ''MUKl vitl«(l<s ihhs 
and sJiMihs and Da niindier of s]MMinans \^)^j<h oia 
( an Sts lain nt \ t r Ihs n dttcnniiu d J Ids unrl \ alltat 

(oJlHtdon is Da (nalion of oia man l>i ( liarlts s 
Sai )»t lit \i ho li iH Da iinlipu tllsDin Don <d la In^ Da 
♦ ml} dlnsloi td an liisDtuDon n lili It has thtniisJad 
untlt r tan iiianuMiiant Itn o>ti '"id veais foi la Im- 
tana (he dirttioi tn IS" I and hDII (irtHidts (t>oi ilds 
Institution Wo rt fta tunali to ha\o ihc opiMirtunlt\ 
of H|M ndinu H tiaist iiltasunr du\ udh In SaiMnt ulio 
UM\i ViPlia \(li llUiltsDUk illtni liUtDoli ulutUt to 
mss which will 1 h nCtiitsI to lalt i it atis liispliliiK 
to St t i,n It lilts width ho liad planlisl and wnltlutl 
Da ;.rt»wDi of fia ditadts TIa h iiidsona si t \aniph 
was iKihaps a su^ai mnph width 1 >i SarMiil planud 
In 1KH.Y — t'l i tail H a^o lids Is 11 rltdnU n n t i \ 
lieanDful Irtt hid Ur SiiutiD showtti iht wrlfir 
larKir irtts width la planltd in Da hrsi itiirs of Ids 
illrtsloratt This nadtu is mm hniHalant as it shows 
tliH groat (rlna. w hit h has las n tomiali n d In tla I niu»! 
statort ftir U) t»r dO ^(ar^ tif tidliiu. down DinUi and 


mver ytarilnj, un> rtfoitstaDon lla lawspaitora and 
iiuiKa/lntH aio lUo grtnltsi nttlii tiaialiH t»f trots fi>r 
the tapmltuiri inawH of Dit pulp gilndus M-em tti hu\< 
no limit W( w«nt to ( unada tla otlai da\ lo sts tla 
largtst pajs I iiiDl In Da wtuM Jind Da foihtwlng is 
Da staDaDi s of Wtsal tstnsutiiiit hm for oia da\ 41 Ml 


(‘mils wt Igldnk OflUlKMI ixuinds Htrilunaloh tla rtirixa 
aiion (twnlnk a gn a( i hain of inlllshas stsn Dio light and 
Dai an planting IfUr SargonI h id Ihs n heotlt tl and I la 
tom rt t< t vaiiipio of Da AmoldArhan Dim hail l>oon taktn 
at Its fats \alUP the ottPiioniU ii^^mri t‘H of this < tmntn 
wtiald him Us n tonstivtd and a long iraln of t\ils 
width rosuli from Da dlaplia Ing of natnn s halduts 
wouhi halt hts*n a\<tldnl Anilaali t an ))lani a tn t and 


A Museum in the Open Air 

The Display of Trees and Woody Plants at the Arnold Arboretum 


By A A Hopkins 


Ur Sargent wuh nmdi Ulroctor In ISTT and the Ar tkm of HhnibH near one of the entran(?es In which the 

iMirotnin will remain im Die undiing nuirmrlnl to the h|hsUk of enth genus are plantetl together for the In- 

etTorts of a true aclentlM who has hud Du rare opjKir Ntnutlon of vialtors who ina> wlali to uae a shrub for 

tunttj to stM hlH lift wi»rk tniwned with entire sue some sitetlal puriMiHe otlier eoUectlonn of shrubs are 

cesH HtsItUs his wtirk t)f raising ttinsldtrubh oyer a planttKl In connection with the trees to which the^ are 

million dollars Ur Sargtni s owti gifts tif inonev rthdetl and In Itas eonRpIcuous poRitlons are arranged 

Isioks j»hoiogro]»hs and herhmluni Hisslmens hu\e for trial and studj The library contains over 80 000 

bcin i>riiue!\ He has attnunsl Htuderits of trees from iKnind st>liiines and an Immense coIU*cDt‘U tif painphlt-ts 
iDl o\tr Dm world and a grtuip of ( hlnese students The ADioreDim han sOhmI mh a great model and tlie 
Htvnl\Ing trees Ih not an InfrtHim'nt Nlgdit The niusc.uin h(*deral (lOitminent and many of the States have 

whhh tonlalna Du admlnlslratht oflh t s tbt Ilbrari eauHtsl Die planting of hundn ds of thousands of lree« 
and colitsDon of phtdographN alsti can ao< ommod ite a hasi*d on the achhe of tht Director after actual exiarl 

herbuDum of I OiiOOOO slants In steel ejjscR and one met tn projiagatlon of iii't's In a laDier tr>lng tllmate 

of oiiP ^ngra^lngs Mhowv« Die bulk of *10000 gpeeiinens Dr Sargent calleit the writer’s attention to a few factR 
obliDncsl as a r<*sult of an evjMdltloD to Formosa and which are not gem rally known One of tbese Is that 

Ivor* i In 1017 101S no trees which grow south of the eciuator will grow In 

Arrange me Ids wtre caiJi (Omphted with the (lt\ the ArlMiretinn and that no oak tlr bets h pine, poplar, 

ot I oston hv which the ArlKintum was fused with the liemloc k magaiolla birch or linden grown natively Honth 

Ihirk Sisteqn for u [lerlod of 1000 ^ears the longest of Die (Y|«titor He also said Dint we hale no nionoimh 

Miniract of this nature of which we luuc ever heard In tall trees as our engraving shows The Ttmli>erus 

The cfl\ jMilices tiu ArlMtretnm takes care of the procera of Africa certalnli compare with our great 
ihikIs and walks and reh use's Du‘ Institution from all Jiml|icrs In height and are n great source of the jxTicil 

laves and the i»eoplo In n fum are fi4»e to wand* r at lunils r and tht Talwnnla ervptomerloldcK from I'or- 

will frnin sunrist to Nims< t Mtry da\ In tla >enr The mosa gn>w to a height of 2^*0 feit and are the tallest 

opening and ♦ hislng houts are regnlaied not by man trees In hurcqie rtr Vsia TIic^ s|MvImcn shown (s only 

hut h\ Dm sun \t the tlnu that the 
arrangement was made with IIm trustee's 
of the Tnms Amohl estate the unher 
sll\ undcrt^M)l lo gD»w In Die Arlioretiun 
♦ \cjv Irei and slinih able to siiiiport In 
Die ♦nic'n gnMind tbt climate of New 
1 ngland VoIksU kmw at Die tlna what 
tlds linohcsl as tret dt\t loping wa-«. In 
Its infant N It was iussHsar\ to ilnd 
out what trtss would grow out In Ja 
miden Plain and t\|ssllDons won scut 
dl o\ti lilt world to St (upi R)HHinitnH 
In fr\ out Tin ArlMkHtum was more 
thin a gnrdtn of living plants It was 
a grtat oiDdia>r hil»orator> to Increase 
Dm knowledge of (ns s In e\< i \ iH>sHlble 
wav In nil parts of Die world JAia»rt 
advlc-t. as to hintlsc ijh gar4«^itng was 
obDDncsI front that iimsfcr landscape 
ganUncr brederkk Olumtead 

I Torn ♦dhci {xdanlc gardens tin Ar 
in pH t mu (lltTcis In l(s rcstrhted piirtnim 
foi If is Intendttl t>nl\ ftir the stiidv and 
( ullivuDon of woodv plants (Mhtr]mh 
1(0 infM.rota are parts of gom nil iMdanh Form’^'* r^chlni"«‘hehdit of slurled at the U^glnnlng of 

gaidtns iiid s^» sometimes Ruffer freun 3u(i feet this year eonsistlng of the publication 

Dm want of exclusive attention In The tallcnt tree of hurope Issue tif the oflh lal organ of the 

iimn> counlrbH IncUvIcUnls have plantcxi or Asia Sv-ndlcaie, of a set t»f instructive jih 

(♦dkstlons of trees hut sui li toilet Dons lureH llluHtratlng, on the hasls of net) 

lm\e latkttl sch'iitirb control and ivermanency and dtnis having actnnllv ImjMHned the main dangers 

stumer or lati r kuc h ttilkctlons tllsapiiear without wtirkmen liavo to guard against Witlmut resorting to 

having lieldnd them unv great addition tt» know! anv detalliHl and tedious description, striking pictures 

t dgt Tt lui'i Us a left to Harvard to tstahllsh Dit flpRt art chosen which at a glance bring htaue to the most 

garden which Is tvliishtiv an arliorcDnn and which unHophlstkated mind, what it Is al) about exidanatorv 
has the n\/i and Dm piitmlse of i>ormanenr\ mssasarv hotps being as t*onclRe as pcvMsible nnd reduced to the 

fetr success In Its field vt r\ mtniinum A set of three dravvlngn Is given In 

As a muse urn of 11 \In,, plants Dm Yilmn turn occ uplcR most ciirch the first of which hIiowr the dangerous 

In \V(*st llovhiirv JYI) acres of rtdllng hlllR narrow careless liehavlor liable (o rcRUlt In accident while 
MillevR and hroiid meatlc>w iSTiturnl woods of gnat Die second lllustraiCK the accident an it actually occurs 

iKuiitv and Interest isnir a part of these acre«, and and the third the way of/irevMitlng it Jn mane cases 

iiiiong Diese wcKids Dm csillecllons have been planted however, matters are so simple ns to I'flTl only for two 

In natural groups of genera which an easllv reached pictures—1 igs I and 2 being combined—or even for a 

bv grass covered paths hading from the drives main single picture Illustrating both the danger and Its pre 

lalmd hv the f Itv of lloston Then Is n siieclal collec ventlon The series was Introduced by two (iiMtnictlve 





100 feed high nnd is sDll growing An- 
oDier fact which Dr Sargent brought 
out was that trees whirli grow In the 
Andes* wllfitn 70 fc*ef of ttcmal snow 
are not hardy In New Kngland 

Di Sargent has licc n a most ivowcrful 
Influence In sclenllflc rorestry in this 
coiintn and It was a great tnsit to sit 
at his ft'et If onh for n few hours 
The iM St ndvlc* we can givt Is whc?n 
visiting Boston lie sure to spend a few 
davs or at least a day al This great 
museum In the open nlr where Ktndv Is 
made casv bv an elaborate HVMtem of 
labels and guide bonks and where the 
material for sludv Is Infinite 

Educating Workmen to Accident 
Prevention 

A n Interesting Rcbcnm for tlie proven- 
fit»n of Mddents hi an adoiiunte 
education of workmen has l>een devised 
bv the <k*rninn Svndlcatc of Civil lui 
glms'rlng Operatives An energetlecam 


llu> mpilrt pnicDcallv no altenllon 
— time Is the on h element F<*r tnss 
to glow within the hpact of one nun s 

Hfc make 1( acsrtairitv thallfproiwr 
tdanting Is c arrksl on DmI a forest 
tract nniv Ias( for hundn ris of vc irs 
and supplv nil the wockI nec'cssarv for 
building or ladnsfrliD purfHises 
Now to return to the Arlxustiim 
riM blf^torv of It Is cpilfklv told A 
«ID/en ttf New Itdfoid Mass Ufl 
liUKMktfl for Die “pnaiioDon of agrl 
c uhin al or horticultural Improvc- 
nunt^ a splendid IxMiiast Harvard 
Dnlvcisitv iMvanio int( rested nnd de¬ 
voted a large tract of land to tin 
new enterprise 12-7 uctcr In all and 



preliminary diagrams lUnatrittlng the 
fmjuencv of accidents with regard to 
Die various parts of the human bodv 
and with regard to the various dis 
trlcts of the country respectively 
Inasmuch as professional dangers, 
especially those of accidents In con 
noctlon with nctnal duttea, (^osUtute 
an Important factor In the sum of 
Inffuencea Impairing the health of a 
natidn and, accordingly, reducing Its 
efficiency, anv attempt such as the one 
above dewribed should be heartily 
welcomed, the more »»o as moat sccl- 
dents, with a minimum of care, are 
avoidable, similar posters have been 
uaed In the United States for many 


iM) ncrcR were added KubRtMpunrly Collection of SOiOOO herbarlam spedment made In Formosa and Korea during 1917-18 years. 













Fsbbuaby, 1924 


SCIENTIFIC AMERICAN 


108 


The Paateurization of Milk 

T HK general enforcement of puBteurlratlon of milk 
iH talJiHJ for In the public Interent and there c«n 
be little doubt that, ntep by step thin will ootiie Into 
operutlmb It Is the numt priutlcnl method of State 
regulation f and wli(n curried out millMfui torlly )t hc 
cure« Immedlute snfetx against serlouH rlsKs of In fee 
lion For niimy years etforts to Improve ilu sanitary 
conditions of the farm and the cow Imm hiivi been 
made, but wlih results which arc qnlle InconiniuHiirato 
with the evpinst Involved, Hi dirt tests, Isictcrial 
counts. Insistence on cooling of the milk at the farm 
and allied measures, both tht wladesalt purchast r of 
the farmer’s milk ond the sanltari authority (an do 
much to Increase its cleanUness but past* m l/athm 
Ik tlie efttwntlal safeguard In the piiblh interest At 
tHfks on pnstenrl/ud milk art not s(bntirhal)y Jiisd 
fled and they Invtdvi if smcessful a cnnilmiantc of 
I he supply of infective milk w it li I la d inu rs at pn si^nt 
astMuifiled with Its (onsumptlnn— {bHtrtn t frm)i ortulc 
in ^otnre for lUh 3 10,!J 

Motor-Driven “Big Wheels” 

O N the plnc*-tiad plateaus of Htutlain Oiigou and 
northern 1 allforuta wheu ground tniidltlons an 
favorablt logging operalors for inan\ \eaiH lm\( Ikui 
using i tinl(pte method of yarding logs to the rullwav 
spurs known hanllv as the big whe*! system 
Hrh tlv till method consists of siisjandlng or halamlng 
the lo hI (ff one or mon litgs from tin a\b of a pair 
of giant urHsItn or sfet I wins Is (Ight t<i ten let t in 
diameter The tongue lo whhh is ordtnurlh attnihcd 
two or foui liorscs Is adlustnbh in hnglh and istinds 
several f<»e( la hind the ii\h Phi slip ionv,m pro 
vides the rwiulrui Uviiage foi rilsing tin logs t !< tu 
of the ground and at tia sana llnu tan l» adjustid 
lo keep I 111 load in hahiiice 

1 he stuidllv ImioaMiik lost of horse fei d loupUd 
with the short radius of eoonoiub al vanllng with uni 
mals Ims ltd one oisrator lo <\i>erInKnt wilii nmtor 
pnniellHl * hlk whts-ls a phluu of whhh appiais 
In this (sinntitioi) It will Is not* d Ihni (ta appl(< i 
tif»n of tlie kasollm niotoi reuulrid tla addition ol 
two wheiK in front to pntyidi Ha sus|unsh»n point 
foniierlv suppfUd l>> tin auimals and to otTi r a naans 
(it siierlng the maclilm 

Tin miulilup, whhli lias not \et Issn mniusl (on 
slsts of two hlg wlie<I s Id fei t In dhiifa t< r with Jt>-/n( h 
tread together with two ivowi r opcrntMl srt*erlng w)as Is 
sl\ fist In dlameirr TIa frame is hulK of 1 U am 
NtrtK Hiral Hteel wltlt la aw stis 1 ( Tia big 

wIuhIm arc spaced ulm fist light Indas from unlir 
to iintir and tlie inxertid ‘U avh has a gmund 
eleaninct of sl\ fist (la. saim iharanu Im in^, sftujid 
lielwts*!! tlie stiM ring whetls through tlu ust of m 
autoiiiobllc stirring di\ki Tlu inadilm lan straddle 
a flvp-fnot log and lift it marh i foot fiom ila ground 
A 9CMiorHeiK)\\or naitor inoiintid <»n tlu upiK i pint 
of thf frame wliere (he giais, transmission ami stur 
Ing (livhs^s are also hxated, famishes tlu i>o\\(i ft)r 
both driving the machine and lifting t!»e log Ihls 
|M>wer Is irunsmllted to Ihe hlg wheels through a 
Hi»eclall\ deslgnisl transmission and ginr and glvis the 
tollovving speeds with thi mglnt turning 8(M> rpm 
low 1 7fl mlhs IMP hour Irifi run dlafi 2 <ifl miles per 
hovu high *i miles tsr hour 

riie iMwver Is iransmlHid to thi big whin Is b\ an 
internal spur gear V Jaik shaft nsihes the ismii 
through the gears from thi ingliu and In turn Irans 
mltB It to the big wheels tbrougb two gears meslilng 
with two Internal bull gears sfien feei In diaineti r 
ilveted to tlie rlin and to tlm steel spokes 

Ihe log lifting device Is capable of lifting JO tons 



Hov thf noUr hai umrped the plaee of the horse in 
big-wheel logging 


with eoBO, and Is so urrtnged that tlie entire power 
of the engine may be apiilled to It or released Instantly 
In order that the l()g tnav l>e droppeil wlien Ihe ina 
chine Is going dovvTi hill and wrvo ns a brake The 
log hoist N also iMiuipptd with hraki»s ns Is Ihe ina 
chlni ItsLlf Thi iMiwir of the engine is applied to 
the hoist shaft through gi urs, and two (hninH carried 
on drums on the ends of the shaft ari attached to the 
chol I r and passed around tht log 
TIk load Is then swung ihui of the ground If de¬ 
sired or the nai ends lU the logs an allowed to drag 
The hoisting dev 1m I.h^Us until It is dislnsl lo lower or 
drop till load ihi pov\ir Is thin transmlttisl to The 
hig wheels and thi mm hine moves forw ird 

A Caterpillar Sprocket Wheel With Removable 
Teeth 

A TUhNt II m ichfni his ti latirpllhu wpna ki i v\!ii*el 
madt whli iiinovahli teeth so ihaf wlan It In'- 
conus wotn ilu titth m i\ bi nplaiid viitlinut tlu 
nedsslt^ of Jacking up iia mat hint and rinmvini, itu 
eaieipillur units In oidii lo nniovi tlu worn sproiktts 
from till shalts and nplmt Hum wltli mw one- Tlu 
(dltij of tlm m w M h( t I (s not subjts t to vv< ir and 
Hun ton ri mains In pint whin onti hist iIImI Thi 
teeth an easily thangi tbh whili all otlui puls In (he 
raltrpjllar wimiln In pi tit 

A sMond fuiluH of I lie wluil Is the provision of 
M ts ol ItSlh In two s|/l S —lilt fllst 1 sMImM s 1/< flu 
list wluu Hu thain Is juw, and Hu ms ond n 1 irgt i 
Kf t to provldt foi Hu ilongatl(»n of flu ch iln Ihiougli 



The pnycholokisHs color machine 


wtar Out tjf tlu laigtr listh with Hu extra Hilikius^s 
of tlu tlm Msibm uIImIs Hu < In umfen nilaJ pildi and 
lakes up till loosiniss ol Hie w(un ihain This greatly 
Imieasis tlu usiful lilt ol Hu chain 


Gliders 


A IU St rvUi InfitiimiHon ( In ular >o 444, published 
bv Hu 4 hh f of VIj SirvJii al Wasblngltai Ktnlis 
Hid tlu (ombluailon <4 all (iiinnts nui topogrutihy 
Is the Muini (tf enei^v for glitling, hut this mtrkV !"' 
nvaihihh la syu li vailtd and (sanplleatid coinhlnutlons 
that it (an not be sludhd in eon jam Hon wlHi the design 
of the gilder H should, imwever be sHkHihJ \i r\ cape 
fullv piiviouH to and tlurlng tnltuil attempts at souring 
In oidir (o determine wbetliir soaring will lie pnu 
(huble over the regions stUxUul ind lo diUimlni the 
ItMallon o! dangi rolls /ones 

IgiHvHv and thnuih tm rents will In used a I flrst 
VHempis lo us( Hu Int* nuiI <mrg\ of tlu wind will 
Ir made later |»eihaps vvlun satlsfadory anflanath 
devices art d(Vilo|Hsl to rilliye the pilot of Hie burdtn 
of ((rnstant ivmtrtd »>im ilhm whbli will be nes-t ssai y 
No om lvi*e tif glldii has decided sniurlority (tvi r 
Hu others IHplnnis h ivi high nsisx t nitltt and small 
overall dlimnslojis bat have hlgii parasite nslstauee 
and sonii Interfl it ms t lTe< t 

Infernnllj bnned wings help to redtue ht ad peslst 
ante, but high asjmt i dlo ami rlgldllv an dlHh ult to 
obtain and profile drag N high on IhUk wings 
Tall first tvives provide better protetflon for pilots 
and an otherwlsi as < illelent as tall aft tv lies 

fn all (uses Hu tonlro! should iw mon iM>wirful than 
on airplanes 

Gliders will have valiu In training pilots as observn 
Hon iKVsts ns targe s and their use In sport for Roaring 



Details of the caterpillar sprocket with removable 
teeth 


will V li Id know li d^i of imteoroIo^\ whieh will r* suit 
In the moti iionomUal um of coinmert ltd airplanes 
Topeuiiiphlud H quin iiu nis for a dts^llvlfy wind 
Nuituhh for Ml irliig an V ildge of at least 200 fect 
In lul^ht with a liuglh of om half tulle Tlu windward 
sldi should Ik siidght or (onin\(‘ < onvexltv should 
lu jMoidMl for it uflJ <Mus< dlwr^^lng dr eurnntfl 
Ilu windwitid kIoih should ban ti cradt of not less 
thiin In dt^nts and not i»V(r JO digiets Tlu wind 
w iifl iippriKUlus should Is (lejp of Ihch and bruslu^s 
loi III ImisI ont'-half mlh away In ordi r to give Kinooth 
air (low m >r tlu gnmnd and a good landing phui 
1 n (H and hruslus w 111 is dm e w Ind vi Its lt\ and 
muk( tin 1 indluk sjmd hIjiHm to tin ground greater 
lids Is Hu moil s( I (oils iHiatist Hu glider In passing 
fiom i /one of moving air to one (ff still idr will lend 
to diop VIIV fu’^t and lose Inti ral and lonkitudinat (sin 
(rol M( Hu Httu Huy an most net(J<<l 

Tlu buy of tlu ild^,( sbonid Ih as horl/oDtnl and 
ih ii of lues as iMwslIdi to make landiugs easli r If 
Hu in^l» lulween tlu vyindvyiiid and Jiiward sJdts Is 
giialii timn Fi degns s builde vorlleis mnv irf pn sent 

Machine for Determining the Psychology of 
Color 

T llUnii II Hu. InytnHon of a unhpie differential or 
lyyowuy coho wlml bv l>r Ij H TwJrnuytr of 
the iHpartnuni of Hsy»holo^,v of tlie Unlvcrsltv of 
Hi nnsy [vanlii a proldi m whhli has (lifted theilTiUfs 
of H( h nt 1st s flu mitnv yi ai s has Iks^u solved It is 
simialh known that Hu study (*f Hu psyihologv of 
fotor Is Important In many Industrial fields tin resctlle 
trades Hu id\(rtlslng Ih Ids tt( and this mwlv |>or 
fM lisl d( \ h I (M rmits of mon dilhati deternilnatlons 
(rf ((dor ( (»mhlnatlons and color t ffex'ts than were <ver 
lu fl»n iRissihh 

Oiu of the ruiiarkabh featuns of this mnihlni Ir 
ihat iXffxsllnsJt flm adJuHiim nts of r*oh>r n lalloDs tan 
easily U miele on a whirling disk while Hu maihlne 
is In motion I or exnmple, a villitw disk Is placed on 
Hu (olor wluil, and ovir this Is pirtly phjixs) a blue 
disk The I M> cohus blend when Hu wlusi nvolves 
and the i)ro]KtrHons of eatb color can lu* shlftixl by the 
operat<tr without nmovlng the disks (>r stopping the 
mill hine this w ork lu Ing done with tlu aid of an 
ingenious sy st( m of fevers and (ains I he \ ai Iouh 
disks nil cut out In hueli a shuia that inakis It un 
lasv matter to move one within antdhci At the top 
of Hie nuK hine Is a graduated s( ale w )d( h automath ally 
registers tlu t\a(t pn»porHons of the two i oIoph hr 
adluKfnienlR are made 

Not (fnlv dots this mat him niaki all kinds of (sd(>r 
mixing an exad Mhmi but It also makes psvdiologkal 
tints of (olor (suublnatlons and values possit)li lor 
(Mimjth In (Uses of ndvirtlslng literature In (olors 
(ouuiurdid art work colored posters, itc tbe madilne 
I an Ik usisf to determine tlu is>rreft proportions of 
(olor for ( m h subjis t thus pn vinllng e rrors ns to the 
appMi ation of tiMi mucli lu tght c olor In (sauhlnatlon 
with a darki r color nrHIIaiit lohns llki nd vitlow 
and orangi are oftin tisi inurHIv umchI In (snnnurclal 
advertising housi du mating and hi other arts ind Ihe 
m w color wlu*el Is (ataible of pnwlefermlnln^ the 
profier (sdors and pro(>orHonM of v<th>r In ivtrv < us* 
When In adual use a grtn bukgnumd Is phuid 
Ixdilnd tlie whirling disk of Hit mu him tnd a ho\ like 
arrangement fits over Ihe front allowing for a varla 
Hon of lighting efTists somewhat like Ihosf* nu Hu stage 
of a intKltm Huater Jiv means of »1 u*m lUhts and tlie 
disks of all till prlndpal eolors manv ImiHirtont facts 
relating to color are charlv demonstrated 
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The Blue Ribbon of the Atlantic 

Rapid Growth in Size and Speed of Turbine-Driven Ocean Liners 



“O AIU<^H diplurabk and unnecwsary i.on 
fuHion WHH Injoitod luMt year Into the 
fliipNtinn of tla relarlvc size and Hiteed 
of puH'wnKcr HhlpM that wo ore wrltlnjf 
this little sl(trv HO MK to plure the exact 
Inilh h( ft>ro Uk* reuderw of tlie SciENTinc 
American i»ui fiulK hase hetn jnitheml from the 
huilderH and ratorn, nasal an hlteeta enKlncera 
HhipH lop: iKMiks and the records of the (onipanleK of 
4 u( It Indhldiial Nhip 

Tht table of silhouettes below Is dmuTi b> a c<uninon 
wak It should l>e explained that lla Iiest all dnv 
s|HH(l bus Im**!! U(hlevC4l Koratllints to the onslwanl and 
siunetlines to tiu wtstwnnl and th tl it was not always 
ntadt on the day the Iont,4^t run 

It Is u (urhais fait that thoiiKh th< larp.4Ht of Iht'se 
ships K also the latest to Is hnllt the fastest of 
them tin Mauntaida was llie Orsi tola built and 


hours and 2 lulniuts or less than du^s These records 
ha\e never l>ec« Hurpassed on the Atlantic route and 
they w(re made with eoal iis fuel This winter she Is 
IielnK equipjaal for burnlnk oil fuel, and It la probable 
that clurinir the next season of 1D24 «iie will show an 
evtn liner i)erformimoe Her sufierlorlty In »pee<l to 
the ‘Atajestic and “Ijevluthon* 1 h due to her remark 
(iblv fine llni^, and to the fail that with one-third less 
dispinc 41114 nt she lias only a little less horsepower 
When the White Star Line decided to plan' two new 
ships the ‘Titanic” and Olvmplc In service, they 
iiiude no effort to match the speed of the ‘"Mauretania,” 
ond aimed rather ut great rt*e and comfort The lenirth 
was raised from the 790 feet of the “Alauretanla * to 
880 feet the tieum to 92 feet, 5 Indies, and the di«- 
plaiement to '>3 "VK) tons 2^® turbine drive was 
adopted onlv In part, theraotiTO power csinslHtlnjf of two 
turldiie enj,lnes each drlvlnjp a wing pro])eller and a 
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„ , , ^ , Dmplaremr-nt SILHOUETTES TO SAME SCALE OF SIX 

Rrrodii. Draft FAMOUS LINERS 


3911 61,8(H) 


39 ft fy\ 100 


97 ft 36 ft 2 in 53 176 
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909 feet ThU U due to the fact that the Ounard Com¬ 
pany removed the enormous hhmze eagle with which 
she waa adorned, whose beak projected ten fbet beyond 
the bow of the ship In the following year <1914), 
the Gunard Company added to their fleet the “AquI- 
lahia,” 901 feet on deck hy 97 feet beam and a displace¬ 
ment of '>3,170 tons on a maximum draft of 30 feet 
3 Indies Her fatrtest trip to date was made to the 
eastward in 5 days 11 hours and 28 minutes, at an 
average speed of 2AJ)1 knots Her fastest duy*a run 
was 092 miles, mode on her first voyage to the west 
ward, when she averaged for that day a speed of 24.32 
knots with 02,000 horoeixiwer The “Aqultania” Is 
one deck less In height than the “Berengurla,” and 
bctause of her lower freeboard and upper works, looks 
her length more than the bigger ship Like the ‘ Lusl 
tanlo,” the “AqiiUanla' ia equipped with Scotch boilers 
and quadruple screw Parsons turbines, and In common 
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Ji 

Average 
Speed for 
Whole Trip 

D H M 

5 5 21 

Ejuiward 

24 76 knot! 
Eaalward 

D H M 

5 7 20 

Westward 

2417 knots 
Westward 

D H M 

5 10 50 
Eaatward 

23 40 knots 
Eastward 

D H M 

5 11 28 
Esatward 

23 51 knots 
Eastward 

D H M 

5 12 38 
Eaalward 

22 61 knots 
F^tstward 

* 

D H M 

4 10 41 
Westward 

2606knou 

Westward 






Best Single 
Day’s Run 

Best All 
day Speed 

609 miles 
Westward 

25 66 knots 
Eastward 

617 miles 
Westward 

24 92 knots 
Woatword 

577 miles 
Westward 

23.55 knots 
Westward 

602 miles 
Westward 

24 32 knots 
Westward 

559 miles 
Westward 

23 10 knots 
Eastward 

676 miles 
Westward 

27 04 knots 
Westward 




Dimensions of Tninsatlanic Liners and Their Best Ocean Records 

mndp between Quecnatuwn and Ntw York Had aha ulled over the Ghorhoarg New York route nX the aeine apeed her time would hmve been 4 dnyt, 23 houra. 2 ralnutea 


it KliiMild rIho Ih noUil iluit vltli tlu extiptlou of tiie 
Olvmplt/ nil till vcskcIh tonstniind thioui„hout the 
I7>ciir i>erl)Kl under coiisiderutlnn <nrr\ tlu mtmc tv|)e 
of inoti \4 power Tin ojk ning, of the twcnilel h < entur> 
fioiiul (ho (,4rniHn coiiipnnltH In imimhikhIoo of the blue 
ribbon of tlu AtUmtii wtiidi whh laid jolnllv b> the 
IH utsi hlnnd ttml tin "KiilHpr Wilhelm II Tln^se 
shiiw with ret Ipnu iitln^ tnKlnes of from 15000 to 
40(HI0 liorsijMnvcr and a sih*ed of Jl'/j knots on a con 
Humptbm of 1 jHiundn of coal |ier horseiMiwer i>er hour 
riutluMl the hl^,hwat4r iimik 4tf retlpromling engine 
dtvelopinent 

TIi 4 (kinnrd fkunptinv built the * Lnsittinlii * and 
Mtiuretania to win bmk the IranH-Allantif record, 
and thev made th4 iMrld vontim of 4Niuipplng these 
ships with the thtn eomparutlvelv new stenm hirblne 
Thf V wert im Immediate HiioeesH und mined the trims 
Atlantic speed bv 2'/j knots the Mauretania’ making 
the trip from Qiieensfowii to N4 w \ork in 4 days 10 
hours and 41 mlnut(‘s nt a R[)ec(l of 20 0(1 knots and 
c-overing In a single dav of tlmt run n dlstancv of 670 
miles at a speed of 27 04 knots Had the "Alauretanla,* 
on that trip, started from OherlMiurg and followed the 
usual course, her time would have !»«n 4 days, 28 


(.<*ntral re< Iprocating eog,lnc With 50000 horsepower 
tills ship lias made an eastward pussagt In 5 days, 12 
Imurs and 38 minutes at fltof average Hijet*d of 22 01 
knots Her biggest dav's nqj Is 550 mlUs, and the 
last all day speed stands at ^310 knots Originally 
a cool burner she was altered to oil burning In 1920 

Tliree years later, the Hamburg American Company 
put In service the first of a trio of great German liners 
the "Iniperntor” which now is sailing un4lep the Omard 
flag Ks the RerengarfH ’’ ,She was the first ship to 
(^xceed a length of ftOO feet and her displacement at 
30 ft draft Is 03 000 t4ms The passenger accommoda 
tlon was increased by the addition of one deck more 
than w UR found In previous large ships She Is driven 
by the same Parsons tjT>e of turbines, driving four 
propellers which was Introduced on the "Lusitania” 
and “Man ret an la ’’ She cut down the time of the east 
ward passage to fi dnva, 10 hours and 50 minutes, 
making an average of 28.40 knots thn^ughout the run 
The best dny*B run to her credit is 577 miles to the 
westward, when she averaged 28,66 knots with a horse¬ 
power of 65,000 

It should be noted that although the length of the 
"Herengarta** over all was originally 910 feet, it U now 


with all of the big ships she has made the change from 
coal to oil firing 

In tlie same >ear, 1914, the Hamburg American liner 
"Vaterland’* made her maiden trip to New York Of 
the same general tyrie as the "Berenguria,” she came 
from the drafting board of another designer, and is 
not only a larger vessel, being 41 feet longer and of 
two feet more beam, but the provision of a cruiser 
stem and a general refinement of her lines, with cei^ 
tain improvements In the motive power render her a 
faster vessel Like (he "Berenguria," she has 40 wattiP 
tube bollerk, and four screws driven by direct-connected 
Parsons turfalnet. After doing great service as a trans¬ 
port for American .troops during the war, she wss 
thoroughly overhauled and recemdiHoned, equipped 
with oil firing and placed on the Atlantic route under 
the Shipping Board. Her length Is 950 feet, beam 300 
feet and on a draft of 89 feet she displaces ^100 tonn, 
During her sendee betweeh Cherbourg and Southamp¬ 
ton, she hoik performed very canslstently, and on her 
lost trip to the westward rtie captured the record with 
a run of 6 days, t hours and 20 minutes at an average 
Qieed of 24,17 knots. On several days she^jpeverad 
(ContUimed on page lU,) 
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A Hadc-Saw Blade That Improves With Age 

A NkiliW of hack ww blade made of 18 per cmi 

hltfh*Bp^ tungsten Hteel. hardened throughout, Is 
fthown In the accompanying llIUKtrntton The peculiar 
form of teeth will at once be e\ blent and ti» tlie patent 
»4et extends beyond the root of the teeth the blade can 
l>e sharpened until the original teeth have been entirely 
ground uwny and the new teeth formed will still ha\e 
fiuthclont f*et to clear theniHel\efi while Hawing It Ih 
I nteresting to note that the blades cut progressively 
faster after each Bharpenlng 
The heiy hack saw blade oin l»e Hhan«’n*'l iin\ 
HuUahle f^rlndtng machine, bul tliiit Itlusirated is 
81 >eclalU arranged to secure 
theeorreit form of tooth for 
quick cutting The wheel 
trued b\ a diamond to tin 
correct angle remains in 
a Hlatlomirv position The 
blade, moving towards tin 
wheel In contuvt with the 
ni'KlelN ns showni In tlit tlost 
up vltw has Its le**th ulwnvs 
ground to the most etticlent 
shni>e w hlh the teeth nr* 
ground on laitli faces IVhllc 
u blade with ordinary set 
can be ground three or f*mr 
times at ruewt the type un 
der rev Jew can he gnmml 
twentv flines so that its 
economy in use is ohvlouK 
Further the blade actuallv 
ImpHives with regrlndlng 
A cutting mudilne fitted 
with one of these blades has 
a cajaulty up to 10 Inch 
round bars It runs at 170 
rpm and jiuts n luovv 
prcHRure on the bladt Tin 
saw hold! rs have un Indl 
cator io uliow mrrect ttnHli>n on the blade and n rishIuI 
arrangfiuent to enable a start to lie made on u slmrp 
comer wlllumt dungv^r *>f breaking th* teeth and for 
tutting u unsive before full tinssuie totaes *tn tlu blade 
The impufitv of this nuuhine fitted witli these siwH-lal 
blades is remarkable 

Doubling the Field of Vision of the Movies 

T lir lens of the orUlnurv niothui pkture tamera has 
nn angle of view Of thlrtv <legreoH A ugititin 
plttuie ruineni recently Invented, on the other hand 
has two buses no arranged that tluv m t In the same 
plane and have a lomhlnid angh »tf vl*w nf Hi\t\ de- 
grees This camera does 
not need t*i lie place*I 
more than 20 feet from 
the *wt or scene, and 
every •<hot is pracllcallv 
a “close up Hecuuse 
of the wide angle of 
view of the (vunhinetl 
lenses athletic events, 
such ns foothall, Imse- 
hall and similar scenes 
enn be shown with the 
entire field In one pic 
ture nnd with close-up 
value 

The new motion pic 
tore camera carries two 
rolls of hhii tmd takes 

sImuUnneouslj two 
views in the same field 
which are united In pro¬ 
jection, making a iter 
fectly inatcheil up pic 
ture that takes In twice 
as much field of vision 
n» anv oilier camera 
When It comes to pro- 
jet ting, two projectors 
are used, connected by 
a simple attaohimmt so that they work in unison When 
these twin projectors are employeil a (icreen will 

replace the usual IVfoot screen The pje-sfraln caused 
liy lookihg «t motion pictures will be nearly d*ine awov 
with, ns tlve 60-degree angle of view obtained by this 
method Is almost that of the human eye, which Ik 6r> 
degrees. 

It U held by the inventor of this new wide-angle 
ctnemntoirraphy that the educational value of the mo¬ 
tion picture will be greatly enhanced b\ this Invention 
as there will be much less breaking up of continuity 
more background and more atmosphere In the picture's. 
Not only will the new pictures be mitch more real In a 


draniutk eenee, u« indkiited by then** suggCHtlonH but 
the nearer rei\UyHtl*m of the angU i>f viHhm of the 
liuman e>e will Insure that they will \ottk more like 
tlie thlngN vie see by *Iirect vision 

Seeking a Non-Destructive Method for Testing^ 
Wire Rope 

IIF vnrlouH fnoiors whidi determine tin llf*» <if a 
wire rojit In ImNtinj, Hcrvkv freiiuentl^ alTtH’t the 
inner Hlructuro of th( ro|M and the reHult N net evident 
from visual ln»rHNthm l*i>r this reason It is dlfiUult 
kt cHtlmate the rmiainlni, strength of a rojie whl*h h im 
lieen wmie lime In HOMhe It 1 m the present prur11*o 


to nniie n ro|>e from Kirvlce wiun In the judgment 
<»f an *v|Mrlenced InsiH-Mlor ItM rimainlng Htungih Iioh 
fnM**n h* hm a ctrtaln jk n-entag* of U> original vain* 
riic nlntivdv Hiaidl numUr *)f mildents wldcii can 
lie triiccKl t<i rojK fulhiie gives evldin*** timl il U * um 
toiiiiirv to ei r on the saf* side by removing the roix' 
from servkv long hefor* Its cavmcltv for uneful work 
has Ik in ieaH7(d DiN *»f lourse Is n sak pnathc 
Imt leads to on etorioinlc loss which could lie aviddisl 
If a HUtlKfactorv mctho<l for tCKtlnt, the ro\N? wltlumt 
injurv and wlllmui tluiigw of an overeHtlmaie tmild 
)■( tiftplled 

The llureau *)f SfanihirdN is now Investigating the 


IM»MslhlIltleR In tlie wnv of a nonnleHlruttlve method for 
testing wire roiie In wrvk* Such a motluut must <»h 
vIounIv l>e Imsed uis>n *ornlull<itt between the stnnglli 
of the r*>pc and wane plnskal property or properties 
which cun be nieasurwi on the nqie In place and with¬ 
out injury to Its Htnutun Kxtemnl wear and corro¬ 
sion arc easv to detect hv visual Insiiectlon hut a sue 
cewful method for test muHt Indicate also the result 
of Inlemal wear and corrosion which are n*»r visible, 
ns well ns fatigue nnd **v*rMtroln which actually change 
llip pro[iertle0 of th* ninleiial and thus alter its 
strength 

Magnetic tests would npi»ear to ho most convenient 


of application and consequently are being given first 
nttennon, Indeed, there have prevloua ottempta of 
promiHe to correlate nmgnetlc permeability with tensile 
strength The fundamental reUitlonshlps between the 
mechanical properties of tlie material of which wire 
nijie Is made and its magnetic proiiertles will first be 
studied in order to deiennlne whether or not a nmfr- 
mill method could nasonuldy be expeoted to work« 
If such correlations cun be estnhliHlied, It should be a 
Himpie mutter to devise apparutus which cun be applied 
to htdsting rtqKH In place nnd which will svippletuwit 
tlie present methoils of visual Inspection or oven replace 
them entire Iv 

Truck News From 
Abroad 

AIOIOU rail train com- 
piislng 11 fivc^ton truik 
iliiiHhls and trailer Is Ulng 
used su(cessrally In the Mil 
dura l>lHiriit of Victoria 
I he dried fruit cvnier of 
\iiHtialhi lliH main cur 
* urrh H (m puKsengers and the 
tralkr 10 itie trailer being 
Ui vute*l iitiilnly to fn Iglit 
this train makes four round 
trips diillv lietween Mlldura 
um] Mirhilit uL an uveragu 
Hpeid uf Iietween 3d and 35 
iiiiLes an hour over tracka 
of tlic Viitorhin railways. 
The steam train wlilch It re 
plioM's made only two daily 
round trips Witli gusolene 
selling at 72 lents t»er Im 
lierlul kullon the isiKt of run¬ 
ning tliiH m<d(»r train Is only 
uismt 14 emts jier mile 
Tlu use *»f motor trucks 
In Imiillng coruH r *)po In tlie 
I elKhm 1 ongo has iiroved suciCKaful Ihe IHrector- 
iieiurul of tlu inlon Mlnliri Imn given this means of 
tran^^lHtrialloii a trial with tlie Idea that ut a cost of 
fo\»r frams j>er mitrh lonkllomiter It would be prcitlt- 
aLd( to (liange to motor truns|>ortutlon One Anierkan 
(nuk has Issn ahli to haul csqiisr ore ut u cost of 1 68 
ftatUH \H'r rnitd* pm kilometer 

Three motor 1ms llni-s are now being oi>erate<t be- 
twesn Oamas* iw and Hclnit Sv rlu One of ilu>-4e Is 
lietng numuMd hv a railnaid cimipnnj whitli luis a 
rail llni running lietweeo these jHilntH Then are also 
two ims llnis Itetvvisui IniiiiHwus and two other illies. 

I lie privfitdv owiieil cars ntistereil In lids area n*tw 
nnintier alsmt Hk) as 
coiiipartMl with alsmt a 
tidrd that number a 
year ago TlieAmeri*an 
c*msiil In this territory 
re^iorts tliat the demand 
for motor irunsiKirt la 
on tlie increase 

The most Important 
regulation in the motor 
veliUle law of lamnhit 
prohliilts the Importn 
tlon (tr use of any niot**r 
\*.ld*le excetsling fifty 
Imndreflwelglit (about 
two nnd one-lmlf tons! 
except ui>on condltlttns 
decided bv tlie govs*mor 
in i>ri\y c^mncll Tlds 
woul<l IndkHk tliut all 
(simnurclal vehlolen ex 
iHpt light d e 11 V cry 
wHgims and tbree-qnitr- 
I* r to *mi»-ton eapadtv 
imcks would lie hurre*! 
frniti the highways of 
the Ishuid 

Taxicabs will m a k © 
tlulr first apT>ear«nc<dn 
Hongkong this summ* r The Oovemmeni approval 
for tile inauguration *tf ttie service has ulreudv Isn^n 
*fi)talned and The piojtflesl plans provide for a Hts-t 
of thlrtv (iil>s whkh will evcmtuailv lie intreused to 
JiK) distributed over tlie ImiHirtunt p*dnts of the cRdonv 
The hick of lransiM>rtutlon fadlltles commensurate to 
tlie growth of Hongkong has been the cldef factor In 
tlic estnhilshment of this motor service The *lt\ Is 
built on n verv steep sIo|)e, and at present the prlnelpnl 
metlmds of transiHirtathm are jinrickshas and sishm 
chairs drawn or carrhsl In cocdlew Owing to the coni 
petition from tlie low jirlced jlniitkshas the cliurireH 
for tlie new service have lieen made quite reascmalik 



Special mmchine for resharpening the special hack-saw blades which are shown at the right These 
blades may be sharpened several times and even improve with age 



Two lenaes recording matched-op images on two roIlN of film, and two projectors geared together and matching 
up their screen images, produte “movies” twice the normal width 
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The late Treiident Harding seated beahte hla photo- 
sculpture bast, which is one-eighth larger than 
life 0 ia€ 



|< ULHTl Rhi In muute ases was 

<rude ^he nipflns for reiiroduclng 

the forms of nature wore also crude The 
iiu^hodH at mouHiirlnic and the tools for 
carving Here pndnilth Invented and made 
by the sculptor blia^^elf These wore very 
poor and used >\Ithout much Hklll, us the workman 
rarely ptiNttcMl the Htugo of the amateur, there being 
little fostering demand ns an looentlve to conttnuod 
effort An the development of sculpture Is trnceil down 
through the aKc% It 1 h found that qnntltv Is closely 
linked with the means for producing and the Int*entlvo 
for eontlnued effort of the scul|)tor, iQ tlie form of 
livelihood honor, and itppivM latlon of his work 
Development of the art down to the prefM?nt time has 
produced many “achoolH** of sculpture <v»p>ing ofter 
tlie nuister mulptors who have speciallxed In the do- 
valopuient of certain feuturts In nmne cnHPs the dc 
voted pursuit of tiu con\entlonallwus thus IntPoduce^l 
have retarded the de\elopinent of true art Those who 
have taken nature itself ns their true guide Jm^e made 
the greatest progress 

Moat well Informed wide awake (tpogresshe and 
up-t(MlRt6 sculptors of the present are unprejudtce<l 
against new development s tending to refine and Im 
prove their art Yet there are iuhun who still use th* 
methmls of the old sculptors making iiinn> crude 
7 neasDrefnc>nts and i*oinpellini, tliHr models or jHitrons 
to rwse for hours and sometimes dms before the pro¬ 
duction iM'gfns to nwMunie the fonri of ti likeness 
The orts have reached a stage at development where 
an admixture of scien(*c is recogniKed ns n moans of 
producing n most Htlmulutlng 00 * 1*01 The chemistry 
and cNilor effects of nrtlHtH paints, art glassware, art 
china stained glass and the electric illumination of 
paintings, frescoes lamps fountains and art glass are 
onlv a few of the mnnv applications of science to art 
In most of these enses, art Is Indebted to the true men 
of MeJice, for, truth to tell, very few of the unaided 


With Camera and Chisel 

Still Another Form of Photo-Sculpture in Which Simplicity 
and Efficiency Go Hand in Hand 

By 7* Hammond Snath 

ProfeMor of EnginMfiiMh Unlverolty of Pinobargh 


artists would, without the aptitude and spec lat training 
re<iulrcd, haw be«i able Uj evolve these ImprovemenU. 

Thus it is that u scientist of the Unlverwlty of Pitts¬ 
burgh baa worked out pboto-nculpture, a iwoet remark¬ 
able advance step in the art of sculpture Several years 
have been devote<l to the development of the original 
idea, until now the method and apparutua are in smooth 
working, practical form 
Tlicre have been other aim 
liar svNtenia of photo- 
sculplure developed abroad 
and desorilied tn past issues 
of this Journal 

The iiresent photo-sculp¬ 
turing device Is ulmple 
e<in8lsting of a center ro¬ 
tating stand and two “cam 
era pn/jeetors *’ The center 
stand inav be rotated about 
a vertical axis and stopped 
in any desired position, A 
chair for the subject Is at 
niched to the top of the 
stand when making the 
fhotographlc recy>r^ of 
form a modeling stand re¬ 
placing (he chutr during 
the building or carving of 
the statue The two cam 
era projectors are alike ox 
cepting In details, and, as 
the name implies, imiv be 
used as enmerns or slide 
projectors F<»r work of 
reasonable sl»e such ns 
portrait busts they are set 
pointing touard the center 
stand Severn I feet distant, 
and sevcpfll feet away from 
each other, so that their 
optic Hi axes fonn an angle 
tif ten t(t forty five degrees, 
hnv^n^. Its vertex on the v-ertlcal axis of the center 
sttmd 

In making photographU records of the subject on© 
caiuerri projector Is used to project the screen This 
screen Is slniplv a 8}steiii of markings on clear glass, 
and Is projected upon the «ubje<t a lantern slide 


The other earaeru projector Is used ns a camera, taking 
pictures of the subject while under screen lllumtnatloo, 
as shown. Any number of these pictures may be taken 
to get the record of the subject on all gidae, bat four 
is ample for a portrait bust Now these photographic 
plates, In conjunction with the sciyen, embody a very 
accuruto and complete record of the form of the subject 
These pennanent record 
photographs may be used 
at any time for the pro¬ 
duction of the statue, the 
record of which ia virtually 
contained within them. 

In the productlonof 
statuary, the record photo¬ 
graphs, uaaoUy In the form 
of the original glass nega 
fives, sre used one at s 
time, by projecting them 
from the same posttUm as 
they formerly occupied In 
the camera-projector, when 
the photographs were 
made For each marking 
(letter, line, etc > found on 
the photograph, a corre¬ 
sponding marking will be 
fotmd on the screen, be¬ 
cause all markings on the 
photograph were produced 
by the projected light pass¬ 
ing through the screen to 
the subject and there being 
reflected back into the cam¬ 
era to the photographic 
plate Therefore It may 
be readily understood that 
If both photograph and 
« rp«i are projected slmnl- 
taneously, the light beams 
from corresponding mark¬ 
ings will cross in space at 
p<»ln(h where these beams were reflected from the sub¬ 
ject to caroeni, when the photographs were made 
Tlierefore, If material auch as clay, be built on the 
modeling stand, at the point where these corresponding 
light beams cross In such a way as to caase the Image 
{Continued on pafte iU) 



Positive prin^ from the glass screen used in making 
record photographs 



Uft llhimfniiUns pbotoxiwph which it ottOt into » colortd tilde for the purpoM of projeetias • llfv-tiko Inugs oa to the flnldtod boat. Cestor; One of tk« Tseord pbototrsplui of lk« Us P rwfdsst 
Usrdlns ihowlae the tereen tnArkingt. It it from the retold photogrspht that the halt hot been mud*. JNaM CBsy host of Hm 1st* Pr««khmt Hsidhur* last altar ftnfddiw hy Uw pkolMMliptwt 

method 

Three phases of photo-scnlpture, beginning with the posing for the record pbetegraphs and ending with the ftnlsbed bnit 
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A Gl«at Abmoc 
A b-pfawM 

S TAOOERmO to tholmat- 
tornttoa it the mhre tog 
gettieo thtt t a0-tcah~40i000 
pcHiiidt—airplane It being 
conteinplated t Yet, in the 
recent completion ot the 
IhirUng bomber at Wilbur 
Wright Field, Dayton, Ohio 
the largeat aircraft in the 
world it an aocompUtbed 
fact The Immentlty of its 
proportions tnggetU the ton 
nage of locomotlvee, bridges, 
bulldinga, or other earth 
cllngliig objects instead of a 
matlilae hgr narigatlon through the tenuous atr 
This OoUath of aircraft designed by Walter H 
Barling for the Air Service of the War Department 
hat acconuiKKlatluns for safely transporting 5000 
pounds of bombs and could lift and carry for two 
boars, a lOOOO-ponnd bomb Other titun Its liberal 
prpvlstoas fbr InstrumentH and animunlti<ni for aerial 
warfare, this alr*going niuehlne atfardK room fur slv 
tons or 2000 gallons of gasoline, 1350 pounds oi 181 
galkma of oil, and a crow of four or more persona. 
When loaded, the weight of this airplane exceeds 40<X>0 
ponnds, and it travels through the ulr ut a speed of not 
less than 90 miles an hour 
It is a triplane, or according to technical description 
a planer In that the arrangement of 
Its aerofoils partakes of the advantages of 
both triplane and biplane The Barling 
bomber is 28 feet high Us overall length 
Is 05 feet, and from tip to tip of Us v^lngs 
measures 120 feet a pigmy contfsired to 
the 74-foot wing span of the largest bomb¬ 
ing aircraft now employed by the Alt 
Hetvice A>ha^-doten IJberty motors sre 
necessary to transport this 20-ton flying 
machine through space 
Spruce said to be the choicest of all 
wood fur aircraft construction la the 
basic material of this modem Titan The 
main wing flttlnga are faahiuned of 60 000 
pound steel which is deemed preferahU 
to nickel steel of 150000 pounds tlu latter 
being used In building * NC-4 the tninn- 
atlantic airship of the United States Navy 
Department The tall skid Is of all metal 
construction, and the rubber tired landing 
heels are 12 Inches through Tht fu'^e- 
lage round in shape Is 65 fc'^t long nn I 
iO feet in diameter inside mouHUpeinenta 
The norlds biggest airplane Is scheduled to have a 
12 hour fulbspeed flight capadtv Seven guns imi\ be 
operated from five positlcms or cockpits thus affording 
n snetping range of the entire field in which the 
enemy aircraft may approoch Tlien tw» gun dt fence 
may be augmented If daylight fighting Instnid of 
bombing after nightfall Is contemplated The six 450 
horsepower liberty motors are ctuitnUed through a 
centralised otmtrol stUk a feature of yvhhh is the 
stoppage of the engines on one side without reducing 
the driving force of the others The tao pilots are 
seated ride by side and they ni 13 frequently cliange 
their positions. 

The building of aircraft of such emirnious size yyas 
prompted by a threefold reason according to the Air 
Service of the War Depart¬ 
ment, namely, the develop¬ 
ment of ah airgoing bomb- 
big macblns to meet fully 
milltnry requirements mak 
Ing provision Air a flying 
platform fbr expwimental 
uses, and a realleatlmi of a 
step in the direction of big 
aircraft of the future Of 
the lattor factor, the Air 
Servtcs does not deem It vls- 
lOhaiT to contemplate that 
withte tht next decade an 

win bt dev^pptd 
havihg 4 capacity for 
portbtt snd dropping t 
^flJOO-pmuid bombi The Ut- 
tbtv th'tiU 6 V«t of war, 
wpbbl rip a crater In the 
earth flO fwt la diameter 
and deuoralUe the warring 
riviUmi population The 
carriage of such a bomb 
however, would reqol« the 



Barling Bo«bei^-« large alrpiaue measuring 12U feet from tip to Up and standwg over 28 feet high. 

It weighs over 28 tons, yet it lliesl 

construction of u iooptHMx'und ulrpbine live tliuM the 
dlmenalons of the B triing lioinher Such a develop¬ 
ment according to the Air Service, Ih not Improbable 

Sulfur Corrosion 

I N discussing allovn r**Nistunt to corrosion bep re the 
raraday Sixlctj at Mulfleld Mr T h Kavnci said 
that prut IIIuliv all tin trade pnnqliUlN (IhIm tint the 
nickelihn iiiiuin uUovm (lh*y dewrilfe are qiiitc nslstnnt 
to thi at lion of Kulfui In furaate gaseM but as a result 
of trials with all tlu alloys nt picsent a\ illablt It 
had liein found that sat li cIuIiiih ninn d lie NubHt mil 
uted Pests umdt with single gust's s|u\vt 1 ihit soi h 
allo\s nid vtlthstnnd the actl m f steuni tarbtn 



Side view of the Barling 
Bomber, showing the trl 
plane or, rather its 2'/^ 
plane design, which is 
said to give It the ad 
vantages of both triplane 
and biplane The fuse 
lage measures 65 feet 
long 


di xlrte larlMtn rii n \itle uniiianh irnl evtn fure 
4 wgen for Indetlolto jhiI kIs without scaling MIxtuus 
(►f those gases wue iN found to bt quire haruiless 
iiIKin tin iilli vs ria lull duetbn t f either sulfurofied 
hydrogin ir sulfur dl \l b proved hiwe^er n l»e fatal 
It even lie hl^ltsi gi 1 1 nit kel ohr nilun ill \ 

A Device Th&t Takes Care of Worn Brake 
Lininffs and Shoes 

A il brnkOH wear < it In time In tit tnse of iiuto- 
nioblles ind 11 I 1 muks ibt biukes cmslsl of 
iiietalll iiaits mtl siili Ik brake linings st that some 
form of asbestis full I Is brought I Itar m a natal 
surface The frit II n Hut takes pluct causts the asls-s- 
to 8 fahrk or lining ti wtai out In Hi t nl ttenlnnlh 



Expanding bfakes of the waai automobile provided with automatic compensating devices. The left 
hand view shows the relative positions with new brake lininga, and the nght-hand shows positions 

with worn hruhe linings 


the lining must bo replaoed 
In the case of railway cara, 
the brakes consist of iron 
members called brake aboea, 
wlUch press against the hard 
steel rims of the wheels In 
time these relatively soft 
Iron brake shoes wear out 
and must be replaced by 
new ones 

Ardde fnra the question of 
gradual wear, It is necessary 
to adjust brakes for the best 
braking ofllclency It stands 
to reason that us the brake 
lining or brake shoe wears 
the distance between tlie two 
braking sui faces becomes 
greater and greater Thereff re thi biake control most 
travel farther and farther In ortk r t:» apply the same 
uinunnt of prmaire as when tlie hr ikes were new 
After n wbllo It becomes nm'swirv to adjust the brake 
rlj,i,ing HO as to toniiionsBto fir the increased space 
between braking surfacos or it !•* neressary to move the 
braking Kurfnus ntnrer to eiuh other 
It luH reiiiulneil f>r an Ingenious French Inventor 
to work out an automalk comiicnwatlng device for 
brakes TliH device conslMts of a nimple comblnatlfm 
I f a uwrHe screw thread n weilge-sbai>ed member and 
n oaKlng de*?lgmd in hucIi a way that the device Ik 

elonj.ut(d step b> Http In the manner of a ratchet 

mKliinlhio when given the npis rtunltv It stretches 
oui MK the linings wear down and cfuu- 
lieUHHteH for the wear but it does not and 

I linn t g bai k 

In the Luse of the usual eutorooblle or 
ini ti r truik rliU automatic brake com 
IHUHator may lie iUNerted In the cable or 
rd (ontrolH kudlng from the lever or 

mdal to the brakes Ihe device when 

glvin the opportunitv b> the wear of the 
braking Kiirfniih dongates bv one step of 
its oni'-wny meobnnlsm so as to keep the 
i ntr I cables or rods always the same 
hngih and tautniKs lrresi»ertlw of the 
w >m t raking surfaces Again the auto- 

II aik brake ooni|>enHiitors may be mounted 
UN shown In the accompanying lllustra 
tlin Here In the brake housing three 

m|)enHators are emphyeil and serve to 
•-1 reail out the expanding brake surfaces 
IH tlie 1 itter wear down that tlie cam 
(Hntr I shown at the top Is alwaysmove<l 
Hie Kuim. degree to obtain the proper 
1 r iking effect 

Ihe Huti inntlc brake compensator <an 
also Ih emplivid on rnllwav rilling stock for com 
pensating the brake rods for the wearing down of the 
brake sheas 

Why Watch Springs Break 

H arry IIOITON u watchmaker of Wells River 
5 ( riiiont kei t I rei ( rd of watch spring breakages 
i vering a nundier if years and found that out of 75 
bnnkiiM's during tint perl d 70 occuired following 
the windini. if tlu wakb nt night Accordingly tlie 
following i_\nlnDntlon of ihe laiiHe of breakage was 
HUggeHitsI A watili Ir carried all day and has acquired 
appn \lmutolv tin lemiHralure of the body When 
removed fmm the jxxkit in I wound quite tight the 
ensuing contraction causid 1 v um ling off of the spring 
enn-ud It to be strained and 
h n^tbenwl Tills effect It Is 
suRkcHted Is cumulative and 
Hie spring Anally gives way 
—nsuallv during the night 
ifter ihi winding which sup- 
jilled the Htraw to break the 
cunuls bni k 

SIme one Is more llkelv to 
gtt up nt a more unifi rni 
hour In the morning than he 
is to go to bed ut night It Is 
better to wind the watch at 
Hint time as it gives a on ro 
even power behind the run 
nlng f the watch Also 1 
watch wound at night Is half 
lun down In the niornink 
when the owner begins m 
tlvlTles that cause various 
JarH to the watch Thene 
little sluKks are more Ukeh 
to (heck a balance wheel If 
the full strength is not be¬ 
hind the fqiring 
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The Heavens in February, 1924 

Stellar Distances, and Their Importance in the Astronomer’s Vorlt 


ly 


NOWLKIKlf3 of (bt of the sttir* 

Ih ctwcntliil to iiii> Huccfssful HtuUy of 
their nature WUliout It, wu cannot hnd 
how hrlyht they really are, or how lurjce 
or nitisHlvp they luuy be but Imprjrtant as 
tills In format ion on distance Is, It is fur 
from easy to obtain For tbt nearest stars we can 
make use of dlretl methodK, quit* similar in principle 
to tliow used in IhnllnK tiie ranRe for artillery—sight 
ing on the star at times when tlic earth is on opposite 
Hides of Its orbit, and using the convergence of lines 
drawn to It from opposite eu<lH of this long base line to 
find its distance k\cD so the angle of convergence Is 
rtt* siimll—but a frmtlon of n seeimd of arc—tliut tho 
must refined Instrumental means, and ont precaution 
uftei unotiier, are retpilred to obtain tnistworihy re- 
Hulls. If a star U wltliln a Imndreil llglit years -uhlch 
(ounls us a fulrly sninll dlstunre—two or throe observu 
tions with great tiKaUrn teloHcoiKs will gl\o us a very 
good ld(a <tf Its dlHtanco—itlioiigb the proldem Is like 
that of determining tiKi dlHtance of a light 
house fifty miles uwa\ bv sighting iiiK>n it 
from two ijulnts two Inda^ iqairt 

But the largi! mujurlty of llio stars— 
eten of Uioae visible t<j the unald<*<l eve— 
are mmh further ufT tliun this, wj that we 
must find sfHiie otiicr way to imusure 
their dl«limcv*s if we are to dtttnnlne 
them at all 

F urtunatcly tin astroiiomer lots many 
strings to liiM how When w( (unnot get 
individual nsults we tan often dnd a 
reliable average vuiue This wc do hy 
taking udvantagH of tlu sun s motion 
tbn)Ugb among the oil)* r stars If 

only the sun wu« moving and all the 
others attsid still all would Im uisy Tlie 
aturs straight ahead of us—dose Hi tin 
|Miinl in the sky toward width th« eartli 
and sun are moving—would seem to sinnd 
still So would thosv dlrvsth liehind us 
near the op(MtNite isdnf All flu ruliers 
would apiH'ur to drift backward from the 
first {xdut toward tlie s<sond at a late 
widvh for stars at tin. same dlstttnce 
would be greatest half way Ixtwein tlio 
**npex' and"uniaiK\ and would dlmlnisli 
gradiiullv toward Isdh Of stars at differ 
ent distiinctM tin r« motor ones would 
s4sm to inovi mort slowiy 

Olwt'rvlng witit tin H|)e(tn>sco|H width 
reveals tin rate at wlildi tJie slars are 
upl)roa( Idng or n c'cstlnj, fnnn us we 
would llnti all tlic stars mar the ui»ev 
u|>iu(*addn^ tlmsen4ar tin antaisvnssd 

lug and thnst Indf way Is twoiii dulng At 11 ooiookt Feb 6 
neltlnr imr tin idln r Phe sissd at 
wlilih the sun was moving would tlnu is* 
found and It wtnild in a simple matter to 
(ahtdatv flu dlstantt of nnv givtn nlar 
from its obs4 rvul rate of drifi 

Aetuailv things an far mon CiUiudex than this, for 
lilt stars an all moving, as wtll ii*< tlu sun—wane In 
one dlnsthai and some In ()tIierH maut fast and »wnie 
Hlowh bor an Individual star this motion may double 
or trtble tbe drift duv to tlie suns motion or may 
diminish or eviu rtvtrHt It But If we take n oon 
sldernble ntnahir of stars in tbe same part of the sky 
and avt ragt tinir juotions these Individual or ‘petti 
liar motions will trouble us little f<tr Ining as llkdy 
to lie tmv way as ainitlnr they will nvtragc out’ and 
HimuHt dlsapiiear fnati Uie mean value while the drift 
due to the sun s motion, bdng alwavs In the same dlrec 
titm coines out to Us full uniount wlnn the average Is 
taken 

We can thus get the average drift and thuH the 
nvepnge diHiuiico, fiir all thi stars wi. have ronslderetl 
(^ttrtctly speaking, ibis ‘average’ distance Is not quite 
nn ordinary average but It Is nr least rcprcsenfufn«, 
repreMting a star whose motion is the average of the 
whole ) Wh«Q our stars are not confined to a amnll 
region Imt are acatlered all over the sky a alinllar 
method, with sHghtlv more i^mipltcated algebra leada 
to an equally good average value 
If our Otars are moving slowh s** that most of their 
uptMirmt motion arises from the mm s ntoHoo and littia 
from that of the stars themaelves this method given 
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very gtsMl values But for rniddly moving stars, whose 
own motions are much fasti r than the sun's, we can not 
trust tbe averaglng-oiit pnK»*SH The remaining uncom- 
isnsatefl effect thouglj luit a small fmotion of the 
motion of an Individual star may be a large fraction of 
the solar drift, and our results are thus vitiated 

Averages, Probabilities^ and Star Motions 
But we have still another string to onr bow Con- 
sider the purl of each starn motion In the sky which Is 
at right ungleN to the dire< lion of the solar drift This 
Is onaffeiled hy the latter and arises only from the 
inuiiun of the individual stum Take the average 
amnunt of thin motion (no bmger consldeiTng plus and 
iiiJnuM signs hut only the numerical values), and we 
find how fast the Htars seem to move on the average, 
on u<‘ 4 .(»unt of ilw Ir owm motions This will evidently 
depend both ujxm the average speed, In miles per 
sec<md at which tho stars are moving, and on Ihelp 
average dislancM? If we ean find the fonuer, we can 
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tjiltulate the bitter But our apoctn^scopir obaepva 
ibmN wbltb <an be correct id, one by one for the solar 
motion enable us to find this very thing, nnd so we 
get another repreaentutlve average distance 

We will Bllll need a conKlderoble number of stars to 
got a goiid average, for tbU time we are trusting the 
nuinericnl values of the rates of motion to 'average up ’ 
t<i the wiino amount, whether we take motions toward 
and from us, or cixiaawlse But no wry large numbers 
are needed. If we have fifty stars, for example the 
results of the averaging up process should agree tn the 
two oases, half the time within 10 per cent—which Is 
enough to asflure a fairly good ccmcluslon 
By such methods as tliese we may find the arverage 
parallax and the representative distance fur any group 
of stars of which we know the npparent pixtper motions 
in tlie Imuvenst and the H[)ertroscoplc veloclUea (so long, 
Indeed, ns we do not pick our stsrs In such a way that 
we give preference to those which are moving In some 
pnrtinilar wav, and so sihiII our averaglng-oat or rwp- 
aglng up) It was in this waj that the late Profweor 
Rosa showed that tho representative distance for five- 
sixths of the stars vlslhlo to the nitlced eye is about 830 
light Years and, In similar fashion, It has been shown 
that the corresponding distance for the stars of th© 
tenth magnitude (even Includlfif the nearer tmes, which 


are faint becanse they are ictnally RnaU* and 
bring down the average) Is fully 1000 Ught-yeara. 

OtlMsr InUmtlng Caeca 

Dr Wilson, one of Professor Bow* SmtStWtM, hti 
recently made In this fashion a very Interesting study 
of the distances and real brightness of tlw varUMt 
stars. Delving patlontly into the tabnlated records of 
earlier observations, he has derived the mottonn of 
many stars not previously studled« and* with the riohtf 
material thus made avtUlahle, he has obtained exo^fcat 
average values. Taking flr^ the Cepheld varlahin^ 
those singular stars which change steadily In bright 
DG88, rising to two or three times their orlgtiuil luodn* 
<wit| and falling back again, with exemplary regularilty, 
In periods which range, for different stars, from a few 
houra to a mooth—he finds, as Profhasor Shapley did 
before him, that the stan of longer period are exceed 
Ingly remote, the reiiresentative dtstance for forty stan 
being 1000 light years. At this distance, the ^'repre- 
aentatlve star” of the group would bo of 
magnitude 0 2—just visible to a keen eyo, 
but the corresponding real biSghtness 
comes nut AfiO times that of tbe sun This 
is the average brightness, as the star 
varies It ranges from perhaps ISO to 800 
limes the sun’s light The stars with pe¬ 
riods of about half a day (which form a 
distinct group) look fainter to us, and are 
alao realty fainter, though they are far¬ 
ther off Tbe distance for a t^cal star 
of the tcAth magnitude, based upon exam¬ 
ination of thirteen of them, is 2200 light- 
years, and the cx^rrespondlng real bright¬ 
ness averages forty times that of the sun. 

These conclusions support those reached 
some years ago by Professor Shapley, upon 
which he based bis remarkable estimates 
of the distances of the globular starclus- 
ters They Indicate, from much more ex 
tensive material, that the great distances 
which he then derived are substantially 
correct Tliey may, Indeed, be slightly too 
great but probably by less than 20 per 
t*ent—which dt»es not alter at all tbe con¬ 
clusions derived from them regarding the 
scale of the universe 
More recently Dr Wilson has applied 
similar methods to the red variable stars, 
wmie of which clmfige their brightness 
Irregularly, and by moderate amounts, 
while others vary by a hundredfold or 
even more periodically, with a year or so 
between maxima For these stars, as for 
tlmse discussed above, the results of the 
two nmthods of calculation are In good 
ncreemimU For a typical varlaMe star, 
which at its brightest Is of magnitude TJ). 
the distance, both for those that vary 
Irregularly and for those that are periodic 
comes out close to 1000 light years and the 
real brightness seventr times that of the sun. The 
irregular variables fluctuate from this brightness to 
aomo 30 or 40 times that of the tun, those of long 
period often drop to less than the son's Inminasity 
At maximum they are normal giant stars in brightness 
—like hundreds of others of the same spectral types, 
so that we may regard them as stars which at Intervals 
become faint, rather than as stars nonnalJy faint which 
ut times brighten up 

The only exceidlon to this run of average brigfatneas 
U found among tbe very old stars, with peculiar spec¬ 
tra, which are known as classes B and N These ar* 
much farther off—at dUtafiees something like 2800 or 
8000 light}ears, and average perhaps 800 tlmds as 
bright as the sun, though they seem to diflbr wtgely 
among themselyes. 

It is from just wch data as these that we may hope 
—not quite yet, but pe)du^ batore ^ the 

doe to tbe i^slcal s^omtta whWh causa tbe vhria- 
tton In brightnest, 

Tito fiaaveug 

The finest part of the sky la wm hi the southweiit, 
where Orion, Taorus and the Grimt and Uttla DOga 
blase in tbe dear winter air, with Gemini above them, and 
(CeaftaMd an yaga 
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Inventions New and Interesting 

A DepartTnent Devoted to Pioneer Work in the Various Arts and to Patent News 



Tht n^-flre chopper 

A New VegetaUe Cutter 

M lNTp parsley and similar v^tablefl 
need to be cut fine and tboer really 
seems to have been no device provided 
escopt the kitchen shears which are not 
un official kitchen ntensfh but are used 
fur many of the bandy Jobs In the 
kitchen. Now we have a miniature clr 
cular harrow which cuts auch vegetables 
as we have ennmerated with great speed 
and preclsIoiL The ten disks are very 
sharp so that the speed of the operation 
la conelderable The cutting Is, of 
course, much more uniform than when 
a pair of shears or a cutting knife Is 
used. The use of such devicea as this 
does away with much of the drudgery 
of the kitchen. 


The Universal Comb Cleaner 

C LEANING n comb with a pin Is 
tedlons, and if one happens to be a 
halrdreoaer It is esperiallv tcMllous Whv 
not, then, string a number of threads 
on rows of nails imi that the comb can 
he run along them an<l nil the spac'ea 
cleaned at a single motion? Fine and 
simple But heres the rub getting the 
proper spacing of the threiuls to fit the 
spacing of the comb-teeth is rather dlf 
flcult, and when you come to think that 
no two combs comraonlv have the same 
number of teeth per Inch, then the whole 
thins is not worth the bother Into the 
breach steps a Chicago manufacturer 
with a simple little device that hos the 
stretched threads all nicely and evenly 
V)ac«d On ow*oslte ends of two bows 
of steel wire are mounted two aluminum 
castings having rows of lltUe posts 
across their top On these posts, back 
and forth, the threads are strung All 
ready to clean your comb—No, the spar* 
lugs are wrong here, too Easy the end 
casttngt are pivoted on the tows, move 



A iiIhrtiMe ftif tlM ite te etedalaff 
tmhf 


one bow away from you the other 
toward you When the threads arc the 
right distance apart to fit th« c<»nib stop 
They are always parullcl There Is a 
proposition in geometry utout that, hut 
we are out of schonI—therefore we ha\o 
forgotten It. Anyway, the comb cleaner 
worko, and works In a Jiffy 

A 10,000-Potind Crane Scale 

P BACTirAIdY ever\ day Industrial 
progress develo^w ii new use for a 
weighing device or scale parflrularly 
aduptetl to meet apeelflc rcfiulreinents 
A new scale was developed for the U S 
Oovemment for the purpose of meusur 
Ing the pull on cables used to bold an 
airship nt Its moorings and this scale 
was tmroediatelv adapted for tho meas¬ 
uring of unusual, heavy loads on crimes 
or booms where weights or loads up to 
10000 (Kiunds are handled asaurlng that 
tlie safe working load Is not exceeded, 
and thus eliminating dangerous over 
loading and disastrous accidents 
Tlie scale is of steel constmcti^ Its 
accurate action d^tends upon four ex¬ 
tremely heavy springs The dial la 15 
Inches In diameter 


Another Automatic Wrench 

A NOTIIEK “revolutlonory Idea In 
VKaches If we are to credit the 
modest claims of the Investor, is that 
illustrated herewith As the picture In 
dlcatea the tool Is another version of 
the wrench that takes hold Instantly and 
nutomotlcally without any preliminary 
adjustment Like the SllUson wnmh 
It will only work In one direction, this 
direction being that In which the handle 
In the position pictured. Is rotated ui»- 
ward This brings Into play the douhh 
linkage and the spring tightening the 
jaws on the work If rotated the other 
way, the wrench like any StIllson, will 
ofien and slide off the work but when 
used correctly, It possesses a bulldog 
grip, effective nt any angle, and with 
no tendenej to slip no matter how hard 
one pulls 



The January entry in the automatic 
wrench sweepstakes 


Paper Saws to Cut Veneer Wood 

C lRCUIiAH saws are made of i»upcr 
for use In making veneer and flm 
fnmiture, and are turned out In u fa< 
tory In England Thin plates of wimkI 
cut by these suwa are so finely flulKlusl 
that cabinet makers do not ha\* 

* plane«them ^at*nil l)efore they are used 
Such saws were originally shown at on 
English exposlUdn and -were driven b\ 
nn electric motor Tliey are manufm 
tured from a special type of compressed 
drawing paper 

Indeed, compacted paper of siuh h ird 
ness has been made In England that ti 
has even be«i utilised In place of hutid 
Ing stone Experiments In the mnnu 
facture of car wheels from compre«H*Ml 
paper have been mads In the tJnlUMl 
Btates for a number of years, but the 
product has never competed seriously 
with the ordinary steel wheels. It Is 
only in the production of certain articles 
tLM the veoeer sawa that any advantage 
U found. 


The ‘*Transinductor” 

W E illustrate a new transforming ap* 
paratus, designed bj hmest W 
Kersten of Mmominee Ml< h u hlch has 
been ver> sutnessfully applied In tuned 
radio- ns veil as tuned audhefivtiuency 
amplification Tliis i>rln(lpJc bus also 
been adapted lo trunsinlttlnu sets In the 
oscillatory tlrcult ThetV are (wo t>pe« 
of radio-rre*picnc\ aniiillfjing trons 
formers Tlie nir-tore tM>**» and that 
with the Iron (ore Anyone wishing to 
receive a pnrtUulHr wuvt. length could 
receive with satlsfadton with the air 
core ty|)e, but ho was llmitwl as to WQ\e 
lengths or fre<iuencles to which ho could 
tune In That dlfilciilty ctuild be over¬ 
come by using an Iron core but In so 
doing ainpltficaiton ^^ns sncrlficid In 
either case one met \\ Ith fre<iiient distiiv 
polntment 

It follows that the Ideal transformer 
should combine air-con nmidlficatlnn 



A more effective type of radio 
transformer 


with Iron-core tuning range That has 
Isien uceoinpUshed hi the ‘trimslnduc 
tor In this new Instrument the aclion 
Is similar to that of two trunsfomiePR, 
the primary and 8econd^^^ of each being 
connected In series 'ihe primaries and 
secondorles being npllt Is tucsu rotor and 
stator, and Inm toing Intnidmed Into the 
rotor, wo obtain through u range of 800 
degrees (no two positions tolng alike) 
control of Induitflnoe capaHh and Iron 
gi\lng high ninpllfic ntlon on ait wave¬ 
lengths from 150 to 750 meters 

A Diesel-Dnven Motor Car Ferry 
for Canada 

T IIK great Inirmst of m«dor trattti to 
and from 'N ancouvi r Island whs the 
must of tile huUdlng of a Sfioclnl motor 
<iir ferry \thhh has capacity for 45 
motor oars and 11a Ir patsengi rs In 
several w«>s the deslgji of this nnhjue 
\tssel Is cxctptioual furs art (arrlwl 
on both lower and upiar deck and to 
make tiie former acceftMible a ramp was 
installtHl amidships whhh will tnnhle 
cars to climb to it under their o\^^l 
Iiower Tills ferp^ wiildi was built nt 
VUtftrla B (. Iuih a lengili of 170 fiH-i, 
a breadth of i2 feet and draws 11 feet 
of water Tiie hull is <»f wood 

The proinlllng muclilmrj consists «if 
two gets of sl\-t^ Under four strokiH yde 
fiOO-brake-horseixiwer marine Dlostl en 
glnes, which on trial tests gave the firry 
a sfieed of 14^ knots |ier hour In 
addition to the uciommodatlons for 45 
CUPS* there Is u cranforlabU dining suham 
with a maple dunce dwtr so that the 
passengers can plan tlieir lllmrarv with 
H view to dining and dantlng while 
crossing to the Island Tla ferrj Is 
provided with t let trie llghtltiK lint and 
cold water, and heating devh*es In 
general api>earunce she nsombles on 
ordinary steamer more than a ferry In 
spite of the necessity of designing her 
for a maximum deckload capacity 



The mathematical chlp-stackcr 


Invention and the Saturday Niffht 
Card-Game 

1 NA ENTIt)\ liMfl reniovtKl one of the 
Iietty unnovunces that l>eflet the poker 
piiner No longer need he wondt r how 
many t hiiat he has, or how he stands 
on Uio bnnker’H record no longer need 
(he superstitious player be nnnojed by 
Ills ntdglibor s fingering of his ntock to 
faee how fur ahead of the game be la 
no longer neetl tlie bunker strike an 
t laborato trial hahmee to Insure that no 
i \truneoUM ihlps are being foisted off 
i>n lilm ut earthing In time no longer 
need the chips that were lf»«t on the 
flt)or or i>ln<H»d forgotten, In the pocket 
of the henvv winner eintorrass the busi 
ness of bulantlng the game nt the break¬ 
ing up hour for the latest chips have 
a hole In the middle and are guarnnteetl 
all of uniform thickness Each plajer 
has a little trny, witfi posts for the re<ls 
the whites and the hlues and the ne- 
curnte marks on thiso posts comMned 
with the uniform thickness of the cliljis 
1 hemselves, enables every player to 
know nt every moment exactly how 
munt of the “‘tetnls are stacked In front 
of him Im Idtntally, the f>erUs of the 
of a Inft^ stack are also mini 
nilretlln the new stj le of banking Com 
plete sets of chips, posts and storage 
Ik*x, In every sft ?e known to the fastidl 
ouH poker player are offered by a lead 
ing nmniifaiturer Incidentally, the back 
of the Ihix carrh'M a simple peg and hole 
counter b\ which the Imnkt r mav score 
up the (hips which he issues to each 
player tlius doing nwM\ witli another 
fruit ful M>urce of argument 

A Wire Vegetable Washer 

W ASHING fqilnath Is a laborious 
undertaking, and rvciulres the 
thunginj, of water manv times to re¬ 
move the dirt and sand Tndtssl this 
Mgetahit (s rare!\ served fresh In ho¬ 
tels, as it takes up wp mu< li time of the 



Washing splnarh without changing 
the water 
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Invention takeo the scrabbinfi: pail 
in hand, with the renult pictured 

piiUtM inim WllIttiK (te\liv llIustmUMl 
tlie flnidt;* rv of v^iiHlilnK RpfniuJi Icttim 
nnd uilitr 1m rt duo* d to a 

ndnlnnnn The bnHknt in oonHtriK tul 
(Irolv of wire uml op< nn to lh» 

tiihie N bein^, ciicIoMed The two 
IwindleN art KrnMi>e<l with one liand and 
the ImHket 1m placed under a fniicJt 
which Boon cleanH tlio ve^etahle In n 
thorouKh manner TIiIh 1h a \alual>le 
addition to the kitthen outfit 

The Thermostatic Solder^Pot 

S ol r>KU inuMt be kept at uniform teni- 
jjcratiire If Matiafaetor^ rt Miipfi are 
to l>e ohtatni^l When overheated It (txl 
dl/ws and thi re l« a notnhle Iobk of 
material and of pmslh atrenitth h\ whnt 
reiiialnK A wddtt pot hna lH*en doMlioied 
to pn\ent IliU !w means of nutoinath 
teuipernture Mffltrol The principle used 
la H inmlIdeation of that found In the 
Nteniu wuxe A xolutlle sulManee xerj 
SHiiMlllie to heat attimtoM a Hourden 
lul>e which innkes and hn aka the ehnlrU 
(iirrcntt thus controlling, tlie teiniterntiin 
of the lontintM of llu Ordluarlly 

the appunitUM Is so niadi up that this 
c(»ntrol pees Into play at (KX) deprets 
knUrenhelt The pot will hold fifteen 
p<uindH of solder and will heat this rlptif 
up to the deadline tun|K>ratnre In 
fncnfv or twenU t\\t mlniitiM Tills at 
tlnn k for an eUs i rh la at< r Is 
ohtiilnul ihrnuUt the working, of n 000- 
watt Intulnp element built aiound tin 
entire (ontulner Hear In applUd to all 
parts of the Mide and Ixattan of lh» |Kd 
(>nrt tin (ontalner Is fllh d Hn<l the cur 
rent turmd on tin furflu r attention to 
th» pot N ntss‘SMur\ The cumnt K 
iiutomath JiH\ bif>kin wlan Ih* heat 
rtadoH fWMl d< ^rees and r«'esliiblls]ud 
when It sinks luatcrlalh below this Hr 
iirt Workimn ma\ thuR de^ote tlair 
entire time to production without ktslnp 
HUv tlmi wntthlnt the pot that ne\ir 
liollM riu |Ktt welpliK hut tldrtecm 
iKumtW and w<»rks from 1 fO (tr 21*0 voUh 
altemattnp or dlu‘ct current hence It l« 
very lurpih iiortable. 
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My Lady’s Scrubbing Pail 

T his mlfcht be described os a pall 
with a college education, for It will 
do nothing wrong as will the ordinary 
pall It l» neat and orderly, will not tip 
over, will not drip on the carpet, will 
carry soap, bniHh and cleaning cloths 
carefully segregated The pall comes In 
ntlraetlve shades, ho as to take away 
much of the drabnesw of scrubbing which 
Is the nimnewt ff»rtii of housework The 
pall In made extra heav> no that it Is 
not Ilkdj t(t tip o\er The imll 1h se¬ 
ta rdv fasttned to a flaring pan whit h 
servis to nilth nn\ drip and alwj affords 
Npiue to tiuk In (leaning rags A regu 
lar Moiip (ontulner and a plan' for the 
SI rul>hink brash complete the ouflll 


A Novel Strainer 

O PTKN vOM tallies such ns Bruspels 
sprouts or mealy jioiatoes are 
broken In (he process of sfntlning an 
this ojkerntlon Is usualU done with a 
Rcpnrale utensil A\ Ith the strainer we 
niUMtrnte the danger of breaking the 
Mgetidile la redmisl to a ndnlmum and 
tia cooked article, be It vegetable soup 
or stew, can N* strained and the remain 
Ing food after the llipild Is poureti off 
mav Ih put luak on tlie tire in the orig^ 
Inal vessi l to keep warm A strainer of 
this kind has mote uses in the kitchen 
than we c»in enumerate Tlie si ml circle 
of tin la pundied with holes so that the 
lUpild will run througli T he otiter cilges 
are well reinfitreed so that (lie utensil 
will hiat u long time 

A French-Fried-Potato Machine 

F ltfNt n fried ix>tntoes are (le»erved!\ 
IMjpulur but tire usually ser\ed In 
hotels and restaurants rather than In the 
home Till reiiKon fi>r this la that there 
Is nmsldenible art In (mttlng potatoes 
into the long RtrlpN with sduan or rec 
tangtilar wdlon N\ith the aid of n 
Hl>e(lHl cutter like the one we show, 
there Is no dlfnciiU\ In producing a per- 



The solder pot ibat will not bum its 
contents 


fe(tl> formed slln remit for the hot fat 
V hea\y win frame holds together a 
Mhnrp tin grid adapted to divide the po¬ 
tato verlkalh Into sections \ a Hour 
patterns are pnnlded so that an\ sire 
ina\ l»e productnl 'Hie peeled potato has 
tlie Ixdtoin cut off mo that there Is a flat 
Rtirfiov In order that It will not woMde 
wlien tlie cutttr In forced down through 
It The (uUir Is selwsl with both hands 
jmrt Is forced Hlowly and flrml> through 
the iMiiato until stopiied by the cutting 
board I Ike so nmn\ of these Ingenious 
klt<hen nppUanw's It will save Its cost 
In a short time It comes fnau France 

A Boiler With 1200>Potind Steam 
Preasare 

A nOILEU cnpnblo o( prodnclDK 1200 
lionnds steam pressure said to be 
the highest steam pressure it has ever 
iHHfl attempted to put to practical use, 
win be Installed In a huge power station 
now being constructed at Weymouth, 


Maas., for the Edison Electric lUtunbiat- 
ing Company of Boston 

Although generating this tremendous 
pressure, the boiler will have a beating 
surface no larger than that of the 370- 
pound pressure txdler commonly used to 
generate steam to drive turbines tn large 
power-houses Tlw heating surface of 
875-pound hollers Im approximately 20000 
square fc*et 

Tlie Kpnim output of the high-pressure 
boiler will lie more than 110000 pounds 
per hour In nian\ respGLts ItH wm 
strut tbm will be slinllar to that of any 
other Isdhr of lower pressure The 
tubes or pliies in which tlie steam Is 
heattMl o^tr tlie flrepot will be no larger 
In Ixire than tho^e ordinarlU used but 
will 1 m soniewhut thicker In order to 
withNtand more preNMure The drum or 
covering In which the tiiljew will be In 
cased howe\er will be a hi^tlow steel 
forging with wuUm four Imhos thick and 
thereby capithle of wlthstimdlng ex 
tremel\ high presHure 



A strainer for use with any pot or 
kettle 


From the iuImb or \\\\m In the boiler 
the sliMiia will piihm Into u HU|H>rheater 
made of another serlen of pipes and 
placed l^etweeii two groups of regular 
tubes In Hiuh a way that they are sur 
roundiHl In terri/h Ik nt and a steam 
preMHure up to twehe hundred pounds Is 
generated 

Whereas tlie Hteum generated in the 
cuMtomar^ 37Vpound iiower house lM»ller 
Is discharged Into a single lurblne, tin 
steam from tills high pressure holler will 
go through two turhlnea being twice ex 
pandid and used Instead of once It 
will first pass through a siK-clnl turbine 
callable of taking thi 1200 pounds pres 
Hure Ihwi It will be bniught back to 
-17'» pounds presMiire bv pasNlng through 
nnotlar Htrles of iiiiies In the boiler— 
this Herb's 1 m known as a 'reheator — 
and go Into an ordinary turbine designed 
for o|)enithiTi In the ordinary way under 
that presMiire 

Without emphning the “reheating 
plan uMC'd in this Udler, the moMi ad 
vantageous Htmirii jiresMure botli prac- 
ticalh and i'conomlcalb, according to 
noted Mteim englneerH Is about 375 
ixumds I arger preMsures have been ex 
perlmented with lierc'tofore In various 
countrleH hut were found ImpracHcahle 
becauRe of twlmlcal reasonH, for the In 
crease In preHsure did not bring a cor 
reHpondlng Ini rcuRe In the amount of 
eleetrloltv generattvl by the turbine Into 
which the Kteam passed 

However when the steura Ik paused 
thrimgh two turbines, as U the case with 
tills boiler, the high pressure la prac¬ 
ticable 

The engineers who worked out the 
plans for the lilglt-pressure boiler cal¬ 
culate that It will pr^>duce with 18600 
tons of coal the same amoont of power 
produwd l>y a STVpound pressure boiler 
with 15100 tons of coal h saving that 
will Aggregate many thousands of tofls 
In the course of a year If the boiler 
proves a Kuoce»w--Hnd the eaglaeera have 
great faith In Us ability to do so— sev¬ 
eral similar ones wUl be Inttalled la 
the powerhouse 



Popping corn the easy way 


The Sotaiy Cora-Popper 

A mong the pleasing household novel 
ties offered this sHason is the com 
tHipixjr llluHtruteU herewith The cus¬ 
tomary Rhaklng of the old-fashioned 
poplier In replaced by a rotary motion of 
the handle, whtcit Ih easier on the user 
and more eftoeffve TliU popper will 
work (in gos, kerosene or wood stoves. 
The oiieratlon of the popper is so satis* 
factory tlmt over 800 were made and 
sold privately In the inventors* homo 
town before it was put on the market 
conimerclnlU The secret of good poie 
com Ik claimed to lie in the action of 
the imddle a member shaped somewhat 
like a propeller blade, and attached 
liorlRontally to the inner end of the ver 
tlcal shaft, half wuj hetwetm the top 
and bottom of the contalnar Botatlon 
of the handle rotates this, and ke^ the 
('oru in const imt motion 

A Three-Color Signal Lantern 

T H ERE a re often pi aces where a 
visible signal gUtng Information by 
colors is useful We And at railroad 
stations white, red and green lanterns 
all carefullj trimmed and awaiting an 
emergency There are (»ther places where 
a safer if law robust light Is required 
A safe lantern to use around a garage 
or where tlier< is gas or InflammaWo 
vaiK>rs U \ery deKlrablo anti we have re¬ 
ceived such a laniem from a concern In 
( olorudo There Ik no iron or steel nwd 
In tlie construction ho there is no danger 
of a spark The rubber-covered handle 
Is secured to a canister which carrlea a 
large dr> battery connected through the 
medluii) of three BwJtcl>eK shown to the 
loft with three wnall Incandescent lump 
bnlba showing red, white and green 
These can ]»e flashed on singly or all 
may be Himtd on at will enabling varl 
ouK combinations of signals to be dis- 
plajed A henw wire frame protects 
the (lelloutt bulbs 



1fc'»i-irgy rignat laaton that ctiv 
rUs Hft own hatury 
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Intenul arnnKtincnt of the foar* 
■pool headphone 


Four-Pole Headphones 

T HH true index of iwwer of an dec- 
tromatfnetlL device dejicndH upon 
rhe number of ampere tuniH embodied In 
the wlndlnK* It U therefore oldent 
that, by aslnc a EY>iind four pole con- 
elnictlon instead of the »tnndnrd two- 
jiole reotonifular seetlon, almost 

twice the numlier of turns m«j be got 
Into a radiophone In prncttcullv tiu same 
spare while equal ohmic resistance Is re 
tulned In addition, there will bt a more 
uniform magnetic (llstrlbutlon on the 
diaphragm The wlndlnga of the four 
iwle phone developed In accordance with 
this argument are of the spcwl t>ije 
This, with the fabri( Insulation In the 
iHjttom of the case Is clalmeil to make 
grounding of the case or colls InipoKsthle 
HO that this phone will stand u lilgher 
\oltQge than any other Instruinent Tin 
claims are also advanced that thN phone 
is especially sensitive (o the weakest slg 
nnls, that It gives true tonal re{iroductlon 
under varying conditions, that tube noises 
imd strays are almost entirely elitiil 
noted, and that the phone stands the 
hlgliest ampllflcfttlon without distortion 
of sound while operating at highest eltV 
clency 

Portable Electric Bench-Lathe 

E NTIUKLY self contained and pr>rt 
able, with motor built Inlo the 
head-stock, the lathe illustrated herewith 
requires only an electric nutlet some* 
where In tlw vicinity to make It possible 
to set It np and use It anywhere It is 
(lalmed to be unusuuUy accurate and to 
handle work with exf^ptlonnl rapldliv 
It clears five Inches over the tool rest 
and seven Inches on the face plate while 
between centers any adjustment up to 
twenty four Inches Is available Tlie 
equiptnent Includes the motor two tool 
rests of six and twelve Inches respec 
lively head wheel face plat© and cord 
of good l«igth for attachment tfi any 
lamp socket For serious work making 
the demand of portability aa well as for 
tb© use of the handy man about the 
houses It seems that this little lathe 
ought to fill a large place 

A Refrigerated Rolling Pin 

I N making fancy pastry It Is often nec- 
easary to have the crust very thin 
and flaky and this can be nccompUshetl 
by the aid of a hollow giaas rolling pin 


which Is filled with Ice water A metal 
cap at one end of a handle pemdis the 
rolling pin to be filled with Ice water 
The use of such a pin will help iht Imker 
of toothsome dainties, such as ‘ Nnpol 
etms’ and other pastrN gptriultles A 
glass or xKtrceluIn rolling pin Is far more 
sanitary than the old mnple rullluK pin 

Machine for Wrapping Coila of 
Wire 

A MACTHXJi that wrtfis colls of Imre 
or InHiihiled wirt wltli pajxr lim 
been <levelopetl hv n ('hlcngo niimiifn 
turer The inuthlm Ik motor diKui hv 
gear and pinion Dniio'^ or shfoxts n 
\tdve lit the proiier hihkiI ho timi lln toll 
is ndMimiMl while the whutth upplIiH tin 
wrnpfdng The shuttle Is drlvrn b\ a 
Ixlt nnd the dniiiiH an /udjustubh (n 
nccoiiimodute MiriouK kI/>4nI riills 1 lu se 
drums also move upward nnd dimnward 
by means of u ernnk so as to profterlv 
< enter the coll 

In wrapping with i>aiM r thi exiximd 
inlgrt Is turned under u iniarler iiuh -so 
ns to give strength wliere it Is nudid 
tlie most Itils Is done h> nn edgi^- 
folder through which tiu paper ]H‘tses 
before It N applied to tia iNilI So that 
H tight wrap mnj lie ohiainiMl the 
shuttle Is f*qulpi)ed with a fmslon di\Ui 
through whhh the paper pasws and Hits 
offers reslstnnci' to the paiier ns It la 
applied drawing It ns tightIv as iNHsible 
without breaking 

Honey-Water as a Non-Freezingf 
Engine-Cooler 

D UKINtt Inst winter practical niiio 
iiiobllisrH and triuk drlvirs In (1\« 
different States made cum fid tests with 
u simple mixture of hfintv and wuhr 
Urtid UH n ciHdlng meillum In the auto¬ 
mobile engine, and, without exiiplhm 
pronounced it suiieilor to th< iihohol 
and other non Tree/lng solutions tlav 
had tried The tests reiMirtid w*reimidi 
in Zlllflola, Ohio, New lork, Virmont, 



Lathe that can be eet up wherever 
there i» current 


and Wisconsin all of which Stutis liav* 
Me\ere winter weather 
'rhe hone\ water gentralU uHid~n 
half and half mitture—dm^ nut boil un 
til a temperature of i’JO degrets 1 ahren 
belt Is reuLhed therfby onNurlUL a cimiI 
(ng by condm llxitv Instead of bv nidlii 
tlon for eight degrets u1>o\e Ihi IkUIIiu. 
I)olnt of w'attr, and Ibereby also Icwsen 



Hm rSBag |b Out 4om Mt lUck to tht putrj 



The fish Dcraper that preventn ihv aralea from flyinK 


Ing evnponith'n lln Uiillng iMiliit of the 
alcfdiol mixtiiri Is Ult)v\ tlmt of wtdir 
When the honi> wotir 1 h IkiIUmI, only 
the w«Ur I vji|Mu Hits ihi hono reumlu 
llig b< hind uminiilid Hu l»epcln(a^,l 
of hone> In till solution nmtiinliu^ N 
thenln Inrrnist d and (in froi/in;, point 
Ik torrisi»ondingl\ lowtud Ha (tm 
Irarv is Inic of tlji_ uhnlml solution tin 
alcohol e\aiHjrat<_8 before tlie water does 


Wrapping wire coda by machinery 

and the fits/Ing |>i»lnt of thi rimalndir 
Is ralHed And nlms the honey dm^s not 
«MUKirntt Utth If ant ni'ed hi addid 
iiflir till riMiling HVHtuii of tht i nr Is 
first filled nt the Im ginning ot tIu wln(<r 
season tht onI\ mn 1 h Ing that of kts'p 
Ing the HVHtem HU))plled with water ns 
oftin UK It Is niMdtsI Till alcoiud ndx 
ture must ht testi d minHlonallv and 
more alcohol suitpllcd to make up for 
loss In cMijHirntlon 

An eRtloudi imtv Ito euKlh made of 
the cost of the hono\ rdpilrisl for a 
nidtiitor of Known c^puclt^ Tl Is nnh 
ncoossary to know the c}ipn(ll\ In gal 
Ions and to allow one gallon of honev 
for eudi two gallons of rndinlor on 
pa<lt\ If a half and half wiliitlon Is to 
bo Used Tills glu»H k mlxtiirr a trifle 
rhlier In hom\ than In water ns honev 
weighs iiliout 12 pounds to thi gallon 
Tlie proHint prhs of good extrnrtid 
tahle-tioniv vurh s i unsWU nitplv In dilTir 
int liHallths prohalilv ranging from lO 
to 1'^ rents a pound In ImIK liowi vi r thi 
cheiqper griiihs sent hi thi automoblh 
IS Will as tlie lust Itut whativir giadi 
Is U84d should Ih well rljieneil that Is 
It should ha^t Ix^en left with tin Isis 
until they have had time to thicken it 
will during whkii llinetertalu en/Mins 
will have changi d Its sugar content fpoiu 
sucrose to Invirt sugar therefore thin 
or fermenting honev should not be Used 
A complete union of the honev and 
water Is said to Ik essintlal Vnd vlnci'* 
they do uot unlle readllv whin cold the 
dislred result ran lx st lx jdtiiliiefl hv 
first heating thi wjiti r nnd tlnn stirring 
tht honev Into It aftir w hh ti it should 
be l}oih*d for si\oral iulmiLes Tf strain 
Ing Is necessarv nothing Is Ullir for 
the purpose than a pliXT of wet flannil 
IlltnoU experlmints show ml that ispial 
proportions of honev and watir united 
bv boiling fnrniHl a nilxtuie that did 
not lose Its fluidity unfll « terurs rature 
of two degrtxs lielow Kero hahrimhelt 
was reached nt which jwlnt It assumed 
u mushy eondlthm nnd that a solution 
containing fid i>ep cent of honev did not 
free*© at 12 degT*ees below 


The Safety-First Fiah-Scalei 

E m liotisi alfi has had Iho ««d 

exiierlinet of srrnjplng stales otT a 
fish nni\ to have tlam fi^ all over tlx 
pri misi^H This will not happen to ilu 
up to date lady of tin kitchen <Hiulp|>eil 
wllii the fish wniiier Illustruitd The 
kiilfi Is so di signed that Instead of llj 
log olT at a tjngent fhi si lies lan onlv 
ioli ipiletly out imdi i the Knlfi' nnd plav 
dejid on the tahh Tin leetlt are blunt 
so iliiil tlx V do not ( ut llx III sh of (he 
fisli hut thiv an ilatiixd to laki oft the 
s< all K like iiijigio, in half thi time re¬ 
quired wllh min itrdiiiiuy means 


Grafting ( otton on Mulberry 
Roots 


A Mri ni riUY im with cotum grafted 
on lls loots nt 111 Munjui Tixfis 
is growing and nmwlng growth each 
>1111 UK If It win purt of Ihi trix 
This uuusual feat In plant grafting 
has Iks n jm rformid 1>\ I* Dan OiMirge, 
II fanmi of fonlgm hirtli Dr K P 
lIumlH ri of the li\is VgrlciiMiinil and 
Mishiinha) ( oihge confirms tin xtato- 
mint th It Ihin is a rial union hetwisn 
tlie toUon plant and tin ine Thin 
(omiistlon IniH lasn iiialntiilnid for two 
and i half venrs and lids >inr tlx 
grnfhd iotti>n plant viihhsl nonriv a 
tlxuiKiind [Kills of I otton—a vhld miinv 
thniH gnakr Oian that of an ordinarv 
(oiton plant 

The grafud lotlon plant having Ixvn 
converlwl lnti> a iMrinnlal puts out m w 
growth rioin tlx trown uich vitir Dur 
Ing the wlntir tlx plants are protected 
hy a <s)viilng from llx lold Nothing 
was noted hv J>r IlumUrl that Indl 
d atisl 1 hat tlx <ot t<m wnw underg dng 
any mnrktHl ihango lufiinsi^ i»f Itk union 
with the niulhtrrv ntoi Dlflirultv has 
iHsn experhmsil In gittlng tin wssl of 
tlx plants to giindnali onlv two sissl 
having reproduci d 


A Gigantic Tea Ball for Cooking 
Rice 

A midst who has tvir cookeil rke 
reini miH rs what dlttiLUltv Is exiierl 
imrd in kis ping the rhi from sinking 
to the md llx gniiuh moix times 

ivin hum To ohvlaU six li ti’ftiihh s a 
iinmufattuni has lorxilvid llx Idea of 
((toking Hit In i glgiinrlc ha hull whiih 
MMiks tin rue iMifMth without fix 
grains roimtng around tlie pot Winn 



Borrowing an Idea from the teg ball 
for cooking rice 











114 


SCIENTIFIC AMERICAN 


Fbbbuaby, 1924 





The eleetrtr heater that aeta up con¬ 
vection UN well an radiation 

the rit ( <uoki<l (Ik ItiiM Is n^niud iind 
If the nmint(t\ linn will lx 

II p( rfix I 1 h ( hnII nil n Htl\ in m t \( \\ flli 
n ciin\ or \\ltlt ( lilnis< suiict 1 |h si/< 
of I In hill Is so la rue 11 ail It r< iilh Htt ms 
like a Iratjciinitiah fi a hall It N a 
>erN us* fill adtlltion to tin Klicla n 
ei|til|init^*nt 


On tin He udJUHtdientH the hlade stands 
rlifJd without the sIlffhiHHt ‘wuKfcde”, jet 
It can lie Instantly n leased for new ud 
Justnimt a slight thumb pre^Hure 
upon the puHb button I^or currjiDK ihe 
tdude iiia> lie nllneil with the handle 

Double Duty from the Electric 
Heater 

S OMl rillVO m w in till application of 
(letiibliv to healing jirohloius is of 
fernl b\ a New York manufacturer In 
Kliml of n(\lnk Holelv upon ruiliani or 
nibs ltd b( at which Is lOLfleitivi Ht» 
fur as mlsluu the rcHHii tinuieraturt is 
contcitifsl It otriplovs sinndtamscusty fin 
thus prtncIpU^ of radiation condmilou 
and coa\cstli>n In tin. tlrst {dace tin 
Inalhi^ <haunt Is hollow like a nan re* 
tori with iHiih ^nds ofien and iop|»er 
luhcH an attached at lop and bottom 
(onurtln^ It Into nri i)onii.nt(d flue 
which is plnusl Mitlculh within the 
hod> of I he appandus at a suitable dls 
lanci from Da rc Ike lor As tin Inner 
walls of Da la nDn^, e lenient Is-saiia hot 
Dn> sii(K 1 Inat (he air w IDdn (his e vlln 
der and this air Is nainrulh exinlUil at 
Da lot) of Dip tube wlillo tool air !« 
elrawTi In nl Die liollom 7his tlrcuhitPm 
OIKS ml up Ih tontlnuoiiH Tin relhstoi 
has lieeii made tnal rather than tire alar 
for Du piiijioHt of ne t ciinmodatinb a In at 
liilH of i^nntei len^Di Vs a rcHUlt of 
all this, (In re In not mere Is a blast of 


planteel with the clover to protect tbe 
latter during Dte summer Rye stravr 
was thrown on the road and worked into 
the sand by pasalnK vthides Several 
tlnioH during the suiumer the tluver waa 
flit and also thiown uinm Die road This 
was well worked Into the sand and has 
parDj changed the character e>f the soil, 
Kettlng away from the dllUcultleM of a 
sandy rond 

Kemr Inches of sawdust from a saw- 
mlU WHH spread over a eiuarter eif a 
mile of road near tuiothe r place and 
weerkesl Into the mind In » slmliur man 
ner The top of the roadwav wuh fre- 
(pienth worked ho as Pi prevent rata 
und the saweUiHt was well mixed with 
the Hand This Is rotting eind Is grati 
Uttlly making it iMiKslble to weerk Die rond 
us If it were made of loam 

Rohc Shears 

O IiniNAIlV H( iHHors an of csiurst 
fierfe*ctJ\ well adapt chJ to < ut 
llowerH nlthoiigl) giinlLnlng Hhears of 
grmlor stiength have been recommenelcel 
and Nohi If the plant or hush is Idgli 
the Mower is apt to drop to the ground 
after the stem Is severed We whow two 
HpecJal fornm of shears which cut and 
hold Du Htem at the Haine time Tn 
Du rtrst one when the hlades autajf 
onl/e, an extra lug on one blade IioUIh 
D ie flower until the shears arc ojuneHl 
In the other the Hnme effeet Ifi obtained 


Shock*Proof Glass 

A n Aim rh iin opthiil instiuimnl eoiii 
pailv whhh during (In world wm 
threw eiff the foielgn doitilnatui of the* 
opDe III glass Indiisrn lut'* tinnouiieed 
Dmt In Its own glass fuiTims s It Iiuh 
tddalntd a pioiluel that wIDistunels gre iil 
Mioeks and Mows ami w)»)eh N re ion i 
hundiel fetr goggle hn‘5«s This gloss H 
UH thin and tiansparint as usual hiiKeH 
I Im 1 nn ail ol s( anduriN In \\ ash 
Ingdon re»(ntl\ (omputed < oiiipm tr!\<* 
(tHts whhh show that If Is tat snfxtlol 
to pieoHllnu t\|Hs of goggle gloss Sum 
ph s of Du mw imitiihil sueiessfullv 
witliHtiKid hlfjws of JD") fool fHiunds pio 
dined h\ dro]iplng n si^^el Itall 1 Ni liu he's 
In dliiimtei frtMii i fnlglu of < Iglit bs t 
In all CHMs (vtn when tlnislnd In viavs 
which rediutd Its ]x)ssLhh HtreUglh tlo 
new |ir<Mlii( t withstood at hast I lOfemt 
IMnmds or live tlnn*H (In previous nm\i 
mum \M Indhatcd l>v Du rcHults of 
Da HP tests tin ne v\ glass Is a superior 
prodiut for safe tv goggles 

The All-Around Angle Tool 

C ombinations of tr\ sepuire with 

thher tools an nothing at all mw 
hut the one tlliistrati d on DiIh page It is 
(latiiUHl far invond am Its pn 

thsosHors in iisahllitv hi addition to Its 
obvious fiimtlon us Irv sipion It Is di*- 
sigmed to se rve as mlt* r sepiaH ex t ig«ni 
he\eI and piotraetor Tn connes Don with 
its use MS mil* r h\ ve 1 or im lugon It lio'^ 
live iMtsItive adlustment angles on e at h 
Hid* of tin OOehgne angle at rae h of 
width ll Is rigidh locktsi b\ Du (auto 
mutlc) engngenunt of n pin In a hob 
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The try-Mwarc of many uaea 



I'lower shears with grippers that seise and hold the severed bloHSom 


radiant heat passing ncroKH the loom an*] 
heating leorsons, waMs otc hut there Is 
< onllniiouslv dls<lmrged into Du atintis 
])here of Die rtMUU h\ eonverthui a cur 
rent of heatisl air while there Is ronsld 
e iiihh ordlnarj conduction of heat from 
Du eeipinr through Die air 

Roads From Clover and Sawdust 

T In rt|)orted Diat an exjierlment In 
n»ad making in a sandv district In 
Minnesota has pnivtnl smctHsfuI This 
load was ctmstructed b\ emplojlng a 
mlvtur* (»f froHhlv cut velhwv clover ami 
Me straw with the siind base Du Idea 
iHlng to {cpnvert the sanei Into a veg 
eliihh loam mi that it might la workeil 
Inte^ a road The hlghwnv has been In 
use for some tlua and Is highly priilwd 
h\ tin funnel s wlm use It 

In wmie jMirtlons of the '^tate the 
Knndv nature of the soil makos geaal 
rtiadH out of the eiuesthm without the 
ImiiortuDon of surfm*e materials. In 
nioHt <aHt‘M this Is lmp*issible by reason 
of tlie expense So then> was evedved 
the bleu eif (hanging the eharacler of the 
soil ahtng the htghwuj hv mingling It 
with veg-etable matter In one place 
clover was iimmI and on a shorter strtMeh 
HnwdiiHl was (inploved as the' rond-mnk- 
ing Ingredient 

For the' (lover road the road was 
graded and rthintid on the righr-of way 
was vpUow (lover nnel rve except for A 
drlvewnj of 20 fw t The ne was 


b> UK (ins of two NfirlngH whhh snap 
against the stern and hold It He(ur(l> 
until nleawHl 

The Scalp Massage Bottle that 
Rubs It in 

llb\ you purchase a bottle of 
scalp rerindv tlie directions prac 
Dcullj alwajR tell >ou to ruii It Into the 
scalp ThlH advice Is cxtelleni, but 
lioople do not follow It verj long It is 
Iniimm nature to rub It in for tlu lirat 
few (lujN after which the original en 
thusIuHin wanes and the user coiuiwu 
iidMea by appijing the lleiidd wUlunit ap- 
pljlng the exorcise This mnv do some 
giMid It mav not The musHaglng Is 
very henefldul, prolatblv accouiUlng In 
Home (UHCH for fully half of the good 
resiiltH oldaliied It hsiaens tlie walp 
CHUHCH the bloeaj to fltjvv through a mil 
ll(»n eapillurleH and releases dandruff ond 
scale flow, then, to got people to mas¬ 
sage the scalp? A Chleugo manufudUPer 
of hair remedies has e*ome forward With 
ft simple Kolatlon of this problem If 
vou cun t reform Jiumnn nature then 
reform the bottle In which the hnlr rem 
edv comes Make It necessary In ordw 
to get Die liquid to flow, to moHsage 
the head with a rublier device nttadied 
to the liottle The bottle In question has 
a large rubber cap from which project 
several rubt>or nipples through whkh the 
Bcftlp liquid ooRos Bs the acftip Is rubbed 
If you have no hair, If you have little. 




Another way of keeping the eat 
flower from falling to the ground 


or If vou have some sealp disease like 
dandruff or scallneHN one minute’s rub 
hlHg jier day for a memth or tw'o with 
this remeily will pn>bi)blv preKlnee sur 
prtHlng re*siiltH You imiv then discover 
a vtrv tln< Ihin crop of fur/ ut first 
obKcrvable onlj iimhr fuve>rable light 
Of (oiirse If \ou can get fu?/ vou ought 
to lie able to g^'t hair, for that is proof 
enough that the rfeots of the hair are not 
dead hut have me reh been dormant 
One of Du <hlef ciiuseu of falling hair 
is the exccBS of fat secretion from the 
HI bum glands, one of which lies a( the 
rcKit of each hair TUIh fat, (Milled solmin 
bee'otnes caked forming little round 
jdiigH In the follble which close so 
tightly uroiind tlu hast of the hairs that 
Diev break off and full Whtui n remed> 
Dml Is hem fl( lal to the malp is ajipllcd 
dalB with the iKiitb that rulis It In, 
Du‘so IJtDe plugs of hard rnaDi r are 
looKcned Ihe follicle |h tliUH opened and 
If tlu Ktlmuiatlng rubbing triMitment Is 
l)erHev(r(*d In dalh vou are at least on 
Hu road to hulr again 
SomeDmcH the roots of Du hair have 
died If Dlls In tlie (awe then Ih no 
hope But In the majorltj of cases of 
hablmss evin If there has been no hair 
In viurK Dm roots hIMI live In sudi 
(UHOK the tu7/ will apiHMir generally 
within a monllj or tvui, In some (Uhos 
s(H>n( r and Du rest (biicnds upon the 
(nihuslasm of the UHcr and wlather he 
massagt H the nculp with Da bottle every 
morning niakliiK it a part of The Hhavlng 
ritual, or merely does It (tnly omv In a 
while New hair cannot Ih* easily 
earned The manufacturer of tliese mas 
Miige hotth^s sendM them out filled with 
M ve ral klndu of liquid, for the trealme'nt 
of dandruff falling hulr wnillness etc 
Jaah condition demaudH a Heiatrate rem 
edv It is a relief to find a remedy for 
ImblneKs that does not necessitate ones 
going alHHit smelling like a tar barrel 



To get the nasMge flak! to flow 
ft«B (Ut botil*, (be •( 

nibUnt it In iMCMMary 
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tlun, coatrtlmtlng added certainty that he 
had enungh freedom of cheat and ahoul 
dera to get the right arm out of the glove 
RUd sleeve The left ami nhviuasly, un 
loHis 9 omethinK were broken or un t led 
wiiuld have to work from $tatu quo and throuRli the 
glove In any contribution It might make to the lutlon of 
the seance 

Thus Hccurodt the medium wob 
placed in the cabinet, at the rljsht 
4fo, his right as be faced the 
Hitters) At the left, and some 
4 feet distant wmh another chair 
with tanibourlno, trumpet, whistle 
and two bellw Outside, at the loft 
and touching the curtain stood a 
sniall deal table Palladlnu came 
with unusual promphiwH the doc- 
t()r hod dllhrulty with In r hoamt 
whlHt»er but finally galhercd that 
she wanted the medium In tin* cor 
nep He and I theref(trL onti red 
the cabinet and placed hnth chairs 
ia(>rc closely Into ihclr com* rn as 
Indicateil In tlie diagruiu on this 
page 1‘alladlno tlun spoke in Iiei 
ttr lobe and nmdt clear lur de 
In accordance with these, 

we moled the medium to tiu left sidt of the (wblnct 
im<l phu*ed the other chair at his righl, half a \ard or 
so from him Tlds meant that the appHratiis was on 
the Hhuu Hide uh Ids iK>tcntlally fru hand and that 
both It and the tnhb wen nimh nearer to Mno than 
at first The swsmd diagram makes nil this clear 

For ndnutcH after tldw we laid nothing but con 
lersflMon with repeated demands that we talk among 
ourHehes Then the plnslcal phenoimna comnienisxl 
with raps After quitt a dlsplui of tiuse we had a 
nlnemtnute hiatus with talk an<l scraping of the 
chairs In tin cabintt tlirti Ihp bells came Into pla> 
and rang vi r\ freely The trumpel was next iiwed to 
tilt the tabu to stroke the turtulns and finally for a 
Hliori bark of Jnartbulato voice Tlie tambourine and 
both bells oiierated slnuiltaneoush being followotl b> 
H yerj finished act In whbh the\ nn<l the Inimrst four 
In all wen ut«d In Huc(i‘ssion at short and uniform 
Interinls The whlsfb (iimc Info 
pinj lust, very loud and shrill 
This brilliant phuRO lusted U 
minutes, l>elng followed hy 1'^ 
minutes In which fluro tame 
from the cabinet only demands 
that W'e talk and sing While 
rcHiHindlng to the latter request 
y\e g»»t a fresh Hhower of raps, 
bells and tambourine In time with 
tlu song A furihor wait of ten 
minutes was terminated bv a < rush 
in the cabinet with distressed 
cries for aid We found the thalr 
with Nino In It (apnlzetl on Its 
side ami In going over ho had 
struck Ids head on the other chair 
so that his nose was bletailng 
freely Wt righted him and found him In sucli liyslerla 
tliat It Hpemed Imiwratlve to cut him loose without 
delay 

Su|>ertitlally I was able to oxiunlne the bonds as wc 
cut them they seemed little disturbed wllh one Im¬ 
portant ext^eptlon The wire alsmt the forearms hud 
been anchored to the upi>er arms At the left this 
anchorage had not tieen tampereil y\ltli on the right 
It had been lolwtened and slipped down to the <U»ow 
Perhaps this was accidental but I Judgwl that until 
the wire was thus eased, the arm nmUl mvt be suf 
flolently straightened to lie wlthdraycn from the sleeve 

Both hells showeil fingtr prints no teeth marks 
were found on any of the apparatus 

On the t4th we paid less attention to the yylre about 
the forenrms, conc«itratlng upon so arranging the 
ropes about the arms and chest as to assure n inlnlinum 
of n]obMit5 of the shoulders* We seyved the left glove 
to the cont sleeve and the right to 
the shirt, and put the apparatus at 
Nino’s right Recalling the first 
seance, a request for transposition 
might have betui expected, but It 
dfd not occur 

The cabinet was only five feet 
wide this time, by specjql request 
of Dr tecchlo It was covered 
across the top, at n bright of six 
feet I ought perhaps to explain 
that •‘cnhlnet’* Is a technical term 
of the seance room, It denotes, 
not an artlclo of fumlture, but 


Our Psychic Investigation Advances 

(Continued from page 86) 

merely im mclomd span at «ne ride or comer of the 
rmuii DurH Is mud* In planing hlmk cloth oyer a 
suilonnl wundm framework 
Thi Initial fierlnd of ImutivHj 
WON lilts time 20 minutes Ii yyim 
kss iH( upUnl yyJth <*ony orn iliou 
from Bull wllno and there yyqs 
Uss ircaklng of th( ihalr V d( 
mmul yvas m idc tint thrm nf tin 
'vlittis yvho Win qulti < losi tn 
Ho iiihlnet be yylthdrayyn lo a 
gnalir illstancc \\ hen th< dun 
onKtrn lions began the\ m (in rod 
to a (onvldirubU «\tint upon lln 
tahh outside the ciihlnot tin n 
wiis mytr tuough light t*t furnish 
oiiMiyalionK of vuhie here hoy\ 

< \t r 

\t ont time a lull was plmMl 
upon till tabu nndftll tnthi Moor 
outside llie ( ablm 1 I Upland It 
on till liihle, and It was 1 i|oi tnkin 
hai k Into the inhlnel Tlu tarn 



The chair with the circle Is that ortnipietl hy 
ItiQ medium that with tho croaiKH the uneenn 
talnlns the apparatua The full aiiiiariHi indiiu^tr 
the uriulnal povitlunti of the chairs the Hotted 
ones thrir plitt.ei after the first ronrmniretneni 

Early condition of the cabinet at the 
initial seance 


bourlm yyas pln<e<l on (la table 
and coytrtd yyilli lla truiiijMt The 
table 11m If tilted Khaipiv and re 
l>tated!j and was lurrud about 
and lift at an angh yyflli its orlg 
Innl poslilon In otlu r det ills the 
silling was Huhsiantlally i n(ntl 
Hon of tlu first oin 

I)r \ecshlo was imisUIm that he 
sayy u hand mil Kbit Hu lahlnet 
One or ty\<i olheis yycn Irullmd 
to yerlfy this In part ihough tin 
able to IdimtIf) the objK i us a 
hand Dr Blm k thou,^)it it a 
Hliadow passing oytr Hu <loth 
Most of us snyy nolhing 

At Mno’H Informal •-itHng's it Is 
(UsTomniy to git liand f 1 ipidng 



The final arrangement at the first 
Hiance which prevailed throughout the 
active phase 



The position in which the two chalrn 
were found at the end of the first 
sitting, with the medium prostrate 


(m Monday and I ridav Di A e< 
ihlo isKmI for this ptii*>aiidl\ 
sonii Him s H( ttlng Hu examph wUli 
Ills i.wn hunch At no tlim yvas 
tlu mpuHt honored Hamgh every 
tldn,^ line that he asked for was 
gUiii In ynw of tlu known im 
prohabUlty that ImoIi of Mnos 
hands louid lu normally fiec this 
oiiiis'^loii s(‘enml slgnlfinml 

lh« yloklU phase of Hie scrond 
silling lasted fitr JO nilnuH s yyitli 
sIIlIiI inUrrupllons 11 wan suc- 
ns d< d h\ a pt rlod of Iniullylty 
during yvhJr li yyi got nothing sa\e 
BalliidliioH yol<*u Afti r 01 lain 
ui(s (if this she finally iKnnitUsl 
tlu sitting to end In a<cord with 
l>r AecthloK rilteraHfl dt iiinnd Hut 
first she culled him to tlu cahlm I nml 
whlaixred to him lhai tlu iiudlmn had 
been yery restUss ami Hi it we Khonhl 
find hlN bonds Herloush dhturlicd 
This was imttlng It intldh uh Hm phtv 
tographs Indhate Tlu ytln about the 
fopeariiiB hud boon so dtspliuvd (Imf oil 
the lo«>p» save one y\eii noyv aliout the 
right wrist alone Tlu one l(Mip which 
had resisted this Ircntnunl renuiimHl to 
act HH n pivot, about y\lil()i the arms 
esMild plav like K(lHH<»rs gl\lng a wide 
range of movement for huh glovwl hands 
The most dcRf^erate attempts had Imsti 
made to free a hand Mi IhqpklnH had 
to take his oyenoat to Hu tailor n«xt 
day to lune the left ruff n paired where 



The arrangement of the 
smaller cabinet for the 
Hecond Hitting 


IKifislble to free a hand was borne out 
the failure of any of the apparatus to 
Hhoyv finger prints The i»erforraance if 
nfit genulnelv psychic had been engineerefi 
with gloveii hands brought Into pltt> by 
hItOilug ihe chair from point to i»oint in the cabinet 
For the third sltllng we planned something not jet 
tried—a d( finite attempt to fix tho medium (m> that he 
(ould effect no matte whntoytr In normal fuHltlon We 
niad( thlH silUmpt undi-r the best of auspices lloudlnl 
Int* rnipffsJ « y iude\iih tour and c«nu on troin J Ittlo 
Hoik Ark to suptrinltnd the tying 

I or Hu d|s]HislH(tn of the hands we uw d tlu gloyew 
again hut wyye^l them both to tht undirshlrt Then 
wi fonts! (uch s)ee^p down tt\4r the ether Imiul and 
hewtd tlu. ty\o hUivis firmly togelher Tin linings ttf 
the gluyiK had betn seyyed in Hu outtr Itxirs at tlie 
Hp and the Ihanihs Intked down agalnNl (Jjp ItodJes 
'Ilu ioat yyiis a suit toal nirhtr than an oytnsput and 
Hu gioyt d hands jim Ketl the slet \t s ho tightly that 
Mnn (*<>111(1 plainly gtt ntt m Hon with h!s huiulN unless 
lie hurst tht slts*v(s Tlu (oat yyas Ktwtd snugly 
ulHiut tlu‘ m(k and at Hu tyyo front tsinn rs and In 
tilt inlddh of the buck was haHltsl t<» ttu trousers 
Wtlli tlu soft rojte supplied liini lloudlnl jiersonaliv 
tied Mno into (he (hair and he did a masterlj Job 
In tytry cum he inadt a hsqi alsiut tlu arm (hesl 
ttr and titd this yyilh a Hipiare knot liMivIng tnds 
long t Hough to form a stxond loop 
to pass ulsml Hu appropriate por 
I Ion of the (hair I >raw Ing the 
fnnm r loiqi onh so light as was 
tombirtiible f(>r Nliio and the Int 
Ur as tlglH as It (ouId b< drawm 
a niaxluimn of security yyas ol> 
iHliad without hurting Mno In tlie 
least—uiiIesH he yy ns going to 
stiuggk to "ns hlnisiir In yyhlch 
1 \y nt he (oald make Idaiself 
acutdy uncomfortnhh 

Tlu nudiums <h)Hr y\as tied to 
tlu base hoard of Ihi tnblnet yvllh 
a loop of met li strap a nird and 
a yyax snil Tlu <hnlr could not 
be dIspIncMl witiumt Imaklng the 
mal and this could noi iMissIbh 
U don< by udichnl StHurlngtht (hair in lIds fashion 
jmub It uniuHissary tn diKcomnuuk Nino hy fasti ning 
Ids fill (liar of Hu ilonr as yyoiild Imyf Ikh n nwH*K- 
sary otlieiyyNp fop with his hit on Ilu thwir and the 
(hair fnt lu din movi Hu ( hali anywluri he pleases 
Ilu chairful of apparatus was pi ued In front of the 
nadiinn md .0 Iiulus dlsiant \V( sat for HI min 
nit's and yyllh Hu txcepHon nob d Is loyy nothing oc 
curreil sni t onyt rsalbm from PiHladIno Slu yy anted 
us to talk and sing as uhiiiH Noyv slu ]iralsed the 
skill yyllh yyhbh y\f had tb d Hu iiutliiim and again 
slu (ompliilm d I bid la yyas \erv unt oinfortable 
ITombn) M'^tnlid Ibis and I had to nsfraln him from 
uigiiing It yyllh lur later la did argue It yvlth Dr 
Vwdiio lijsIsHng Ihat so long as no nttfnipt was made 
to g(l free Hu bonds yy< re as (omforlnhle as btmdn 
(‘ould nasonably lie I agreed with lilm Ifw* cannot 
lb the imdlum (ffecHyely yyflliouf stopping the phe- 
noiiuna let us haye this undt rstood once 
foi all 

Throughout this silting Hu inhlmt gnyo 
off IntermlHeiiHy sounds llkt those from 
u (hair that stands uneymlv tilling biuk 
and forth from Hine logs to another tlmv 
Sorm times this was accompanied bv 
sllghf dIsHiriiancxs of tambourine or bells 
identifying the aJTcsted chair us the one 
carrying Ilu Qi>paratus 

\\ hen we enten d Ihe c ablm t at the end 
wc found that the seexmd chair had been 
plftced In contact yyith the baBebonrd at 
the hack of the cabinet, and that Mno s 
focit could be twisted Into c'onfact with 
this same bastboard Wc dtmonslrnled 
( xt>c rimcmtally that a nolseUsN application 
of Hk foot to the board yycmld rock the 



The way the triangular cabinet waa 
act ap for the third aeance 


It had been chew id as though hv ft 
tis thing puppy \t the right the 
coat sb'cv* had Is'en drawn luck 
and the undershirt similarly 
(hewed where It Joined the gloye 
Both gloyes were saturated with 
sally a In both gloves the lining 
whkii yvHs separate from the outer 
shell had been turned partly In 
side out RlmlUirlj with the 
tliutiihs and It had been found 
Impossiiile to return Nino's thumbs 
to tliilr stalls The conclusion 
from nil this that It hud been Ira 


chair and duplicate the noise we had heard and yv( 
ohsiryid inarkh cm the board Indicating that the rt»oT 
had been applied to It Kyen Dr Aerxldo ac'cepted tlds 
explanation, and agreed that nothing Hupcmormfil had 
iKH^n heard 

Txamlnatlon shoyved conclusively that the nudlum 
had attained no freedom though sounds fmm the cabt 
D* t Indbatcsl attemptH lo do so IToudlnl had not under 
estlniiited the difficulty of tying a strong and H(ily( 
huiimn he had snicl that he yyouldu t guaranies that 
Nino muldn r get loose but he would gnarantc'e that 
he would never get hack lie had not got out nf any 
point, however mid there had 1ms n bo physical 
(Continuid ou /mgt ISS) 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical DeviceSy Toolsy Farm Implements, Etc. 


5.—WHAT IS INVENTION? 

I NVENTION U difficult of definition, it U ulmost uIwayB a aueftion of fact. 
An improvement may or may not be invention, if to devlae euch an im¬ 
provement the eaereiae of the true inventive faculty ia required, it in an 
invention But the border line between pure invention and the practiee of 
mechanical skill, technical knowledite and experience is offcn indeed vane, 
Perhns the best Judicial expression respecting the foregoing is that of Jus¬ 
tice Bradley of the Supreme Court, deliverM in 1882 as follows 'The 
process of development in manufactures creates a constant demand for new 
appliances, which the skill of ordinary head workmen and engineers is gen 
erally adequate to devise, and which, indeed, are the natural and proper out¬ 
growth of such development Each step forward proMrea the way for the 
next, and each is usually taken by spontaneous trials and attempts in a 
hundred different places. To grant to a single party a monopoly of every 
slight advance made, except where the exercise of invention somewhat above 
ordinary mechanical or engineering skill is distinctly shown, is unjust in 
principle and injurious in its conseguencea. The design of the patent laws 
ifl to reward ttu^ who make some substantial discovery or invention which 
adds to our knowledge and makes a step In advance in the useful arts. Such 
inventors arc worthy of all favor It is never the object of those laws to 
grant a monopoly for every trifling device, every shadow of a shade of an 
idea which would naturally and spontaneously occur to any skilled mechanic 
or operator in the ordinary progress of manufactures. Such an indiscrimi¬ 
nate creation of exclusive privileges tends rather to obstruct than to stlmnlatc 
invention It creates a class of apecalstive schemers who make it their 
business to watch the advancing wave of improvement, and gather iU foam 
in the form of patented monopolies, which enable them to lay a heavy tax 
upon the industry of the country without contributing anything to the real 
uavancement of the arts. It embarrasses the honest purauit of tmainesa with 
fears and apprehensions of concealed hens and unknown liabilities to lawsiUts 
and vexatious accountings for profits made in good faith 


Pertaining to Apparel 

^TTaIIMI NT K VHT I \1 R—R A Nowak 
JHO So JUx< 1 Sr Ijus (ul IIil 

partUiilnr tibjw t of tliU iiutntion is to pro 
\i(te u iloVKo Uiitt will {IIhikiihc with tlio hut 
ton ami buUoiilmlo now oomiiionly uhoiI for 
(tarmput fustmiiig A fnrlhd objtM t i« to 
providi u luattner Ihnt ciiii bo <hoiiply oon 
strut.uu»i >ery easily oi»-ruiwl fSoc 
Jig 1 ) 


_ Kiect ric al Uevi rpa_ 

JLCCT'RIC MIKI'OU l>KIVb\ ( OM 
PULSSOK—U J SioiiRiK 4i\ L Epplrt 
fet., PiiMt Oran^t, N J Thix jrivontion is 
Inrgi ly itsotl for tire piimpitiK hiuI inukcH u 
distnu t dtvi.Inpniout in Unit it Httninn a 
hl(;h Hpoi (I in a oomjircHHor It is con 
«tru< ten) to run o\»r .JOCHJ rovolutioiis ptr 
minute Onn intiMirtnnt fittlor in attiiiiiioi, 
the bi){h H|M Hi, is the ahtiiiut of bonriiiKM on 
the compnisHur Uio piston thrust being on 
the bourliiRH of the biuli hxichI uioti^ir this 
poruiUs of a bighsiHul drive vonnictkin 
usually dirtLt botwitii tlie motor shaft and 
the eorapruHsur piston 

AUTOMATIC ItATTERY WATFU tSfTP 
ITiYlNc; DhVKU- A Minikii, dll 
Adams St., Sun Antonio, Texas The in 
isutloM rclntf's to a dc\irp whnJi i« adapted 
to bo applied to Umtric storugi battiries 
of onliunry types siiih as uro udnptnd for 
use in unloinobiles to Hutomntlcully main 
tain the obctndyto in the »e\erul cells of 
a battery pji which appllfvl nt ti disirablo 
level by supplylug dUtlUed wultr to tho 
ctlls when rCKinired The device may be 
oinratively upplieil without preventing the 
liiBpi^liou or testing of thi elettrolytc 
(Hio Fig J ) 

STOUAfiR RArrERY FILLER — O 
Bl RKiiAHP TJ8 F Uon Avc Rrnnx, N Y 
The KLin rul object of the invention is the 
provision of n aim pie (Hirtahle filler which 
may bo iii»ed to fdl any container with a 
fluid which will njiiduct tUctncity, or to 
dilute any conducting fluid, the filling minns 
being provided with means for automatically 
■hutting off the filllnts do\ice when the fluid 
in the container has rcHtheiJ a certain level 


_ Of In ferewt to Far mcra _ 

CirTTCU FOR FORAEF AND f,UATN 
OUINLEUS- J lIotiivNAi iji c/o Hoch 
enmier Alfalfa Mills Mfg Co Pueblo <>>Io 
The invcntiiin rtluti s to tliat typo of nppa 
tutus in wbUh a Btrlos of cutters ore dis 
poHHl at various nngleH up*»ii a lingthwise 
shaft for operation above a stmicyllndrical 
Boreen An object is to priHluci n cutter 
formetl of a flat strip of mttiil with con 
ravely tnirvetl sldtHwhenby cutting edges are 
fnrmcfl ut opponltt sidts of snijare ends 
whereby the nnmbtr of cutting edges may be 
matpriully Incroasid and the cutting mn 
turiully enhun(»ed 

1*01 T.TUY PEROn -*J MAKCHrHTTO, 
North Lftup N(b The invention Iihh fiir its 
obj^f t the provision of a device adapted to 
contain a mHlicattd fiolatiun which will sat 
urnte tlw jiereh to pn \ ent miti s or ot her 
vermin from inflating ami propagating on the 
per< h A /nrthir objtct Is to provide u longl 
tudinal groove cxti nding from end to end of 


the bar, such groove being covered ao that 
the disinfecting solution will not come lo 
contact with the feet of the poultry 

IlllLSU LKEBBFR AN1> LEVlij:.ER — 
B O Leak i;jusanville, Calif Among the 
objocts of tills invention is to provide a 
simple, easily constructeil economical device 
of the charutter specified, wherein an A 
frame is providetl adapted to be drawn 
through the sa^o bru«h, and provided with 
cutting bladts on its inclined side for cutting 
and pulling up the brush 

MOW F U - C c/a Lorcuaon 

llHrvtstcr C^o 1114 W St, Havenport, 
Iowa An objiat of this Invention is to iu 
criasv thi mobility of the machine and to 
en dde it to h( used whore the cutter bar 
IN rtqiiirefl to work at various unglos rtla 
tivo to the gi noral position of the machine 
so UM to enable tin. ninchinc to effectively 
cut grass or vegetation where the slope of 
the ground passHl over by the cutter bar, 
is geiurally unfavorable for cutting, the ma 
thine may also be adjustoil for topping 
weeds or the hhe 

MANIIRF REMOVE K AND 
STREAPER—IT C ^\ right and W J 
AlaiGRT, Eugold Manitoba, Canada Among 
the objects of tin Invention is to provide a 
device of the charat-tor specifleil equipped 
with mwhnnism for loading manure end 
also for spreading, and feeding the same to 
tJie arproadir the traction wheels automat 
icnily operating thi fccfling mechanism. A 
further object Is to provide meuns for throw 
Ing the traction wheels and fecillng meehan 
Ibtii out of gear without sproiidlng tnauure 

SPRAYER C Ertocrick 191)2 Ful 
lerton Avp Petmit Mloji 'The Invention 


retatea to agricultural implements The 
primary object is to provide a sprayer con 
atructCHl in the form of an attachment which 
may be easily attuehiHl to and detached from 
the frame of a niltivator so that the sprayer 
may find ready use in conneetion with the 
cultivation of plants, or the sprayer may be 
uso<l sepurattly from the cultivator, or other 
form took 

GRAIN SAVER—O F Ktittit WI 
baox, Mont The Invention has for its ob 
joct to provide an aUaebraoiit or grain saver 
for self binding grain binders oud other bar 
vesting machines A further object is to 
provide in combination with the platform 
canvas or apron, or endless conveyer and 
elevator cunvns a gram anvfng attachment 
so as to catch all grain that falls between 
the plntfonn and the elevator canvaaes and 
onto the ground. 

rRtIT CATCITER AND OUADLR.— 
J F OoOK, 84fi Rriinnwiik St San Fran 
idaco. Cal This invention relates Iu the 
harvesting of fruit bucIi as apples prunes 
apricots, peaches and (be like whbh require 
careful baiidling I'he principal obji^cl la to 
facilitate the gathering in mi cconomlt^ way 
without making jt neoeasary for the fruit 
picker to cJimb the tree The catcher Is 
portable and Is asmiciated with a grader the 
fmit being gatherctl and graded simultane- 
oualv (Sio Fig 3 ) 

THRASnING DEVICE—H R. Tctcki®. 
Box 414, Balboa, Canal Zone This In van 
tion relates to a device for thrashing rice 
wheat or other grains, its general object is 
to provide a mnnnally operated device that 
may bo set np In any coDveniant place, audi 
as on a table, for example, it U designed 


primarily for use in isolated tltaations in 
Ueu of the primlcivo flail (Boa Fig 4 > 

interact ” 

DISPLAY TABLE.—W Patteii, 57 W 
125th St. New York. N Y An object of 
the invontion la the provision of means 
whereby the pciioda of rotation and rest of 
the table can be varied at will ao that when 
the articles of merchandise are displayed 
and mounted on the table their peculiar in¬ 
termittent motion cansea the attention of 
public to bfl drawn more quickly to them 

DISPENSING DEVIOB.—a S OBLAito, 
880 2nd Avo, New York, N Y The inven 
tion relates to a brush such am is primarily 
intended for uae In connection with the 
brushing of the teeth It is an object to 
provide a brush with which a tube of tooth 
paste may be operatively oomblnod to per¬ 
mit of the subsCoitce contained within the 
tube being applied directly to the brUtlM of 
the brush It la a further object to provide 
a self-contained and compact device of this 
character 

CAMPING OETFIT—O R Haws. Box 
202, Paden, Okla An object of tbe inven¬ 
tion is to provide a camping outfit which is 
of ajropHfi^ constmehon and which wlU af¬ 
ford sleeping and bousing acrommodatlou for 
a plurality of peraons when set up The de¬ 
vice ia adapted to be attached to on anto- 
moblle of ordinary construction in such man 
tier as not to retard the movements of the 
car, and may be folded Into small compaas 
whereby It la readily portable when de¬ 
tached 

TABLE FOR TALKING MAOniNE,— 
J F Bobst And W Bobst. HIT Cypress 
Avo, Ridgewood, Brooklyn NY It la the 
primary object of the Invention to insulate 
the diaphragm from friction, vibration and 
sounds from the sound box and styloa and 
various metal parts of the machine, by the 
use of a material the tranamlsaion quMltlee 
of which are extremely low, thereby leaving 
tbe dlnpbragm free to render a clear repro¬ 
duction 

CONTRACTED OR SHORTENED 
OnARACTERS FOR PRINT—B B San 
TONI, 11 Via del IVimune, Ancona, Italy The 
object of this invention Is to provide oon 
trocted charactei’s for print, the main fea¬ 
ture of which comprises a fuudiunenul letter, 
symbolised sivondary letters Inserted In the 
same, and sjrmbollxed mobile overhead letters 
auperpoaeil to the same, the secondary letters 
being in a reduced shape 

BRACELET—W SroMArf, 102 Fulton 
St, New York N Y Tliis invention more 
particularly relates to a chain bracelet and 
has for iU general object to provide a chain 
bracelot which aims to embody strength com 
binod with an ottractive appearance yet em 
bodying links of simple form well adapted 
for receiving atones In a desirable arrange¬ 
ment, the bracelet bdoK oompoied of eUlp- 
tical links and interroedlete shorter Unkx 

BOOKBINDING-G S PfcT c/o Gregg 
PubUshing Co 686 5th Avo New York. N 
Y Among the objects of the invention is to 
provide means whereby the strain between 
the boards of the cover and tho back of tbe 
book is eliminated, the cover being hinged to 





Pis. 1 SoMthlna dlgsrsnt to sanasat faa- 
tmifTw a* lavmivS Sr B. A. Nawak 
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permit of lU belnc twang ooinpletelr around 
beneaUi the bodj portion and lie mdiftcent the 
other cover pordon without anj etraio what 
ever on the parte. 

KEY CHAIN EEBL—T J Mobmsow 
307 W 123d St, New York, N Y Th« 
general objeot of the Invoution la the pro 
vieion of e compact reel provided with an 
extenelbla meane for holding keys or the 
like, that opemtee to retain the externdblo 
key hoIdlAg meono In iU extended podtion, 
and that may be operated to draw the ex 
tendble key bolding means into the coeing 
(See Fig 0 ) 

CONTAINER.—A H Tbaoksbi ond Lu 
HACStitOKB, c/o Albert H Trogeaer, 447 W 
26th St., New York, N Y The primary 
object of the invention is to provide a ship¬ 
ping container particularly adapted for the 
traneportadon of heavy fluids such as paint, 
ink, varnish, and the like, the device being 
provided widi a removable closure plate so 
cDDstmcted that a liquid tight Joint is had 
between the container and the Hosuro plate. 

ARTIFICIAL BAIT—P E PmcMBW, 
c/o Frank Levoroni, 314 Fremont Bldg, 
Boston, Mass. The invention relates to an 
artificial bait made to simulate a minnow 
and Is equipped with gong hooks and a plate 
projecting ut the under side The general 
object is to provide a plate so formed and 
Ofronged aa to develop the utmost rotary or 
turning motion of tho bait about Its axis to 
produce a rapid wiggling motion approxi 
mating the actual modons of a life in 
swimming 

EnCERCISTNO DEVICE—C O Puonr, 
151 Linden Ave, Brooklyn N Y The in 
vendon is espedony designed and oonstnioted 
for exercising the teeth and gums The 
primary object la to provide a device the use 
of wbi(^ will supply the necessary exercise to 
the mnscles of these several organs to keep 
the organs in a healthy state and operate 
os a preventive agent und curative medi 
dne in oases of pyorrhea. 

PROCESS FOR PRODUCING STEBIi 
—J T JoNSS, 2002 Greenup St, Covington, 
Ky The primary object is to provide s 
process by means of which a cheap deoxidU 
Ing and recarburixlng agent may be nsed to 
obtain a product of the highest grade tool, 
or armor plate, steel A further object is to 
provide a process whereby iron of a fibrous 
nature, inch as wrought iron, may be treated 
•0 that the surface may be rendered ex 
tremely hard, the hardneiiR decreasing to¬ 
ward the center The process comprises 
treadng the surface widi mntcria] compris¬ 
ing molten pig iron containing oarbon Jn a 
combined state 

ARTIFICIAL BAIT —O E. F*ifwim, c/o 
J H Wall, Oxford, Wia. HiIs invendon re 
Utea to a fishing bait In wbidk tho hooks are 
ordinarily guarded and the barbs thereof 
covered to prevent the bait from catching 
on weeds, hat In whldi the hooks become 
motomatfeony exposed to book into the fish, 
upon the bait being token by the fish the 
device intruding means diat win instantly re- 
tum the hook to protected pesidon without 
ftctioa by the flohermaiL. 

aenrBPROOF CHK8T—Xf 0 Dbim, 
c/o J C Roeoer, 106 Broadway, New York, 
N Y The invention boa for Its object to 
provide a device in whkdk clothing or other 
erdeles may be conveniently stored and 
which may be doeed m to effectively prevent 
the entroDoe of moths, or which may be 
treated in oudi a manner as to be repugnant 
to motiia. The derioa la strong and durable, 
and may be oollspeed for the purpoes of 
MOnAs or tranoportatloD. 

LWB FASTENER.—H a LAmjrtT 
Bov 156, New Oostie, Pa This invention 


relates to means for fastening a clothi^slinn 
guy rope, or the like, and more particulorly 
to a fastening device of tho hook ty[>c hav 
ing means for suspending it hi poHitlun and 
fur so engaging the rope nn to hold it fust 
but permit of the rope being readily Inoaeiunl 
with the greatest facilitv when drsind A 
further object is to pro\ide a lino fuittcnor 
that may be either hung on a fixed hook or 
appUod as a connection l^tween turmlnaln 

PEPP SIGHT FOR FlUCARMS—T C 
Mattiicws, Knmiflh Idaho An iin|>ortunt 
object is to provide n peip sight whiih mny 
be rotatably adjusted for nccurnrv in aiming 
when firing at different distuncoR A furllnr 
objoct is to provide a sight vxhivh may ho 
attached to aiiv firtmrm without changint 
the constniction of the sumo The dtvjee 
consiats of but few parts, yet is efhcirnt in 
operation 

FORM FOR rONPRETE CONSTUl C 
TION —C W Hatwarii Wn E CTUittern / 
Santa Barbara (^al Tlie aim of tliis invm 
tion la to provide a device which will rciiuim 
very little lumber and time for its m tling 
and which will furnish a form for contnm 
onsly constructing a concreh wall wlutlur 
hollow or solid and in whnh the wall nuiv 
be progreMlvcly advanced in hiight bv the 
repeated application of the given numbtr of 
boards throughout various stagis of the 
building of the wall 


EL ASP FOR BUACFLETS-K U 
Tuelokk, a Mikkola uiid L SnAPiBo e/o 
Maotor Jewelry Oo 57 B Jackson Illvd 
Chicago, III An object of the Invention ih to 
provide a clasp for a bracelet or the like 
that securely locks the free ends of the 
bracelet agniuRt unintentional eepnrntion 
from one anntlier The device is constructed 
to resemble the ordinary link of the hroc« 
let and therefore not contrasted against the 
generiU design Means are provided for re 
leasing the look but It Is not likely to bo- 
come accidentally actuated 
OPTICAL BlNOCtrLAR INSTRE 
MBNT—E. WEasKLY and J Sonnca e'o 
Paget Moeller Hardy, Vienna, Austria The 
object of this invention is to proGdc a 
binocular official instrument for insiMiting 
narrow cavities whirii is simple and cheap m 
oonstraction, which can be readily denned 
and sterUimd and In wliich the raya of lii,ht 
coming from the object to be inspected enter 
the two eyes of the observer of sn angle of 
^vergeocy greater than that at whirh they 
conM from the object 
KNOCKDOWN TABLE.—W SonwAVO 
LCE. 1462 Edgewnter Ave. Cbicago Ill \n 
object of this tnventfon is to provide a knock 
down table whicb may be readily aHsembled 
and diiosaembled without the use of tools or 
tbe like, and when dUoasemblod may be 
packed In a relatively imoll space A further 
object is to provide a table in which the legs 
con be secured so os to produce o ligbtv 
strong and durable structuM, not likely to 
easily get out of order 


HAND BA<j—I ( liiUMLNTiiAL 62 \V 
IHth 8t Nlw >i>rk N Y This invLntiuu 
has for an object to priivido u conatruction 
which is very Nimpb b\it winch will att an n 
proper ciiiJomire whilv pruienting ii lucking 
and supporting ineaiis \ further obj<cl is 
to providt a htind bug wilki Muiiporhng und 
lucking atrups iirruni,ed to pusa biiienth the 
lower edge of the bug and to a point above 
tbe hag ho uh to anpport tin bag aud Its 
cuiitentfi at the aame tim< lotk llie upper 
part of bag 

(^OT 1*1 ING—F <; ToilNHON c/o Stu 
art JohnROn (/o Ilihbitig MinneHota Anioiig 
the ohj(< ti< of ihe invcotiuii is the {irovision 
of a devh-v for eanilv iiiul rapidly attaching 
a hose to a fire plug ulurihv fir<mcti will 
not lose any tluu In getting tlnir equiprumt 
ready The attiuliinint in capable of iKing 
locked agamnt manipiilfjtion b> unautljoriyprl 
persons A fnrtlier object ih to providi co 
oiierating ineinherH winch may Ik autoinutl 
tally coniicctoti and walid to prevent loss of 
water 

BITinDlNG BUM^K—G 1-T W F 
87th 8t New York N k The genernl ob 
ject of tills invention is the provision of u 
simple and duriihle block so dt signet! that 
when snbjerttd to a breaking strain, the linn 
of break is long in compnriHon to the ihmin 
Mons of the blot k \ fiirtbi r objet t is thi 
provision of a block in which the w*b und 


bracing inembi rs Joiuimk the side wiille ter 
niinatp in n plane txtending at right augUs 
to the side walls so that the line dehning the 
Juni!tion of the inds of thi hradiig members 
and web with the sidi wails is straight 

TANK (^t)NSTR! CTION—S Djontr 
H F 1) No S nempstoud N Y The in 
ventjon aims to provide n construction whicJi 
materially iiicreuHis the prejisur*. load resist 
anc© which rediiws the areaw of the plate 
members and segregates tin same, whieh re 
lieves the walls or snUa from the roof load 
•trensPB whirii focilitat* a the process of 
wilding the elements together and which 
effects nn economy both in material* and 
labor, while at the same time increasing the 
offideney of the etnieture 

LIGHTNING ROD --M ORKiOHTOlf 
Reusoolner Fulla N Y Tht Invention has 
for it* general object to provide foBturfts 
which constitute a conneetor between the 
point dement of the lightning rod and the 
conductor cnble, as well as means to secure 
the point dement in position on a roof or tho 
Ilka In a manner to sustain the connection 
and cable raiawl and amply protected against 
the ingrciMi of rain with tho possible rcault 
of affecting the doctncal connection, due to 
freeslng 

SOAP DTSPFNSER—L S RosltH 
axmoBt, Fox rhnse Philadelphia Pa The 
object is to provide a construction which 
may be readily mounted in n horizontal plane 
and in such a manner as to discharge the 
ooap at a desired point intermittently A 
farther object ia to provide a device in which 


the soap is propelled and forced toward the 
upiMiIng thereby Insuring n sufficient dis 
rluir^e to answer the roqulreraonts of the 
operator 

DhVlGE FOR USF IN MENDING 
FILMS—R G Wtman, 4S4 Dahill Road, 
KenHlngton, BrfK>klyn N Y This invention 
rilutcB to a device for umc in mending motion 
picture films iU general object i* to provide 
ruilevlee whereby the him may be scraped 
at the ends to be jolnte<l and conveniently 
preparfd for receiving an adhesive material 
fur the joinder of tiie ends, und means to 
dlHpv>se the film ends overlapped for pasting 
tile Hitine and insuring the correct register of 
the aido openings in the respective ends. 

HAIR NITT—0 R PterFai c/o Iron 
PrrHlncts C or/i 516 S Hecond St, La 
ProsMe W^s An object of thin InventloD is 
to prov ide n proi'esa of manufacturing a 
Kpherical shaped hair net by means of a 
pliiHtic maltrial such as cellulose, which is 
passr^l through ii molding divlce having a 
fiat or eurvtd surface A furtbor objoct is to 
provide a hair lu t which may be made of a 
cilhiloBc material nnd colorcil to match vari 
ouM shades of hair ^rho device is free from 
any niinaultnry conditions. 

nOADCONSTRT D'lTON—T B Watts 
c-'o Watts ( onstructlon Co Ooru>ordia 
Kan The invention has for its object to 
provide a ooiiRtniclion whertin there is pro 
\ pil'd means for pirmUting Iho top of the 
roadway to rewiiond to toDipcratorc changes 
in fxiHHiMlon and contraction and to per 
nut tho surfaic to be rtpaired or rencwwl 
without affecting the foundation or base of 
thi roadway (Sei Fig fl) 

( GWIGNED STOi* AND HANDLE FOR 
BOHJ (IF\NTNG RODS —E H Wnx- 
IAM8, Florin Rd Florin ( id The invtn 
tion has particular referenct to a cleaning 
rml for guu barrel borta Tlu principal ob 
jeet ia to prov i,le a simple mcml^r for longi 
tiidjnally udjuatabl< aasoriutioii with a dean 
Ing itmI to conatitiite n stop for engagement 
with one end of the barrel to limit the 
movement of the ch nntng rod and prevent 
the. entire projection of tin end of the rod 
from the harrel (See Fig 7 ) 

imilM.K rONHTRVf^ION — S A 
Roakp c/u Bniiihom Pneiflo lUllwsy Co, 
165 Broadway New York N Y The pri 
mary object of this Invention is the pr« 
vnalon of a movable bridge and more par 
ticnlarly n bascule bridge which may be 
munufnctiircHl at a main plaut and aubse 
qmntly shipiicd to the point nt which it is 
to be crccteil the parta being so arranged 
und construeted as to eliminate nny necea 
aitr of a HUpplementnl aiwemblnge plant, at 
the point of ultimate imaemblage (See 
Fig 8) 

SrT.F CLOSING <5ATF—G H Kiftrr 
soIV R F I> No 6 Pelican Rnplds Minn 
An importunt object of thia invention is to 
provide an automatic gate whereby the same 
is oKvated by the weight of a vehicle when 
on either of a pair of ninwny* at opposite 
sides of the gate A fiifther object is lo 
provide means when by the gate mny bo 
lowered whin the vihlclc has ptinsiH] benoiifii 
the same (See Fig 0 > 

DOUBLE BOILER-J R Surrn 020 
Warcrly SL Palo Alto Cal The invention 
haa for its object the provision of n boiler so 
construrtwl that the maximum amount of 
surface of tlio inner container i« subjected to 
thft direct action of nnd contact with the 
boiling water Another objett nsides in the 
provision of means whereby in tbe ebullition 
of the water doe to the steam bubbles 
splashing the wntrr nut of (he boiler is effect 
Ivcly pn vented (See Fig 10) 

HIOmVAY SK.NVL^W V Itaoeif 
and A C SiirTK e/o Niteniay Signal Co, 
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lIlDnboro Or« AroottR the objects of the 
Huontion U to provide n device adtiptoil to 
bf iM'rmaiiontly arraiiftf^l along liigliwaya for 
indituUng danger or innd for onution uhrn 
in a \iHiiti 1 HignnI Ih pro\id<Ml oupnble of 
iiig (itfiLT by dn>H(,ht or at nigbt and 
l)n\iiig men MR for illimuiiHtitiK thi same 
tliroogli On roflrrtloii of prop'ctrd ru>R of 
tliL 1 m adlight of an iippmuoliing aniorno 
bib to rnnUr tiui (oirnt viRlIdo at night 


Hardware a nd Toola _ 

^\KLI)INO TOUf II—W T Frank, 
2nt>-I V\ Fiottlo St llaltimon, Mil One 
of tin ohJertH of Uil iiivtiitlou in to pruvidu 
a uddiiig ton li of Htmpio and light oon 
Htnictioo \shbh ^vlll permit ihu unl of n 
plundity of tlpa Holortlx ly, ulitnbv tin 
torrli run In. nudity udnptnl by tip hlIih tion 
for iiHo in ncldlug operutionu ordiiiurll\ ro- 
(piirliiK the employment of ii wilding torrh 
lieHignwl for clthtr heu\v or light work m 
conliiig to the imrtirulur Hur\ leo rf^quire 
mnnta 

\ hliANciia MarHhuUtowTi, 
lowrt T Idfl invintion ndntea to a giige for 
mouRtinng ryhndrlcnl bnreK niid couipriNOH n 
plurality of blades haling rounded etidn to 
mnfnrin to the rounded wnlU of \ uriniiH 
boroR to h-* meiiBund und having indienttoiix 
reluUng to the ilituncb r of each Imre a 
cotunion pl\ot upon whioh ull tin bludrn are 
mmintid and a rage in whirh the blinbfl 
may bo huufled 

VAiAF r.vGK rurjAiit—J l cun 
NIN( HAM and M 1> Whalln o/o W L 
Haker Atty < nwo Town TTie objn t n( 
the itivditioa la to proMde a diMce of tlio 
ftl»o\e < harurter by which the >ulve gage of 
tlip tjpe employed for overhead valvPH in 
internal rombuHtion nigliUH may b< liftnl or 
palled in an exptMitttouR nianner and with 
out injury It is iiUo nn ohjict that the de- 
vito bo nimple in rouHtnirtion and Iticxpiu 
eivfi to mmiufaLtiire 

niNOrJ—F W MuHirviiRtK u 20 
Chunh St IJergeiitleld N J Tbt invintlon 
IiertalnR morn pnrtlcnlarly to hingJH cH|ie 
dally adapted for imf on freight car doom 
Tho primary obJeetR are to ho conutruet a 
hinge that in inHtanceN whi re It m G«i>e 
eially dilhcuU to open the ear <loor tJie 
hingcfl mny be remnvid without mntilntiort of 
the door or car, and may bo easily replaced 
(lARnPN TOOL-W J Kibsel 50 
Ournt St Paterson N T An object of 
thin invention la to provide a bml v^hich i» 
primarily liitctidi*d for weeding and which 
can bo nsoil tilhtr for pulling rutting or 
digging out weeds The tmd U simple and 
practical in coiiRtrnctlon strong and durable 
light in wflght and oomparutively liu.x|ion 
si VO to inunufatture 

rOMlUNATTON RULE SQUARE. AND 
LFVW.-It K MetJowAN and F W Mo 
1 ORHT Rox 81 ChanutP Kuua The general 
object of thia Invention la to provide a »ec 
tional tool having moans when by the sec 
Uoiia are adupted to be dlsposeil in longi 
tadlnal aliriement to constitutu a rule or ut 
right angles to emh otlar to coiiNtitiite n 
Aquare, and one of tho K^tloiiH constituting 
a level 

WRFNUn FOR AUTOMOlULE PARTS 
“ F R Parkkk UohinRoii Kan The gcii 
eriil objiHt of lids invintlon is to embmly 
In a unitary wniich tlivici a nionna adaptetl 
to variously eiigago tin. parts to bo turned 
Rurh us tlio cap of a Kusolino lank, tho 


rndiiitor tank and the oil petcocit for testing 
as to the oil in the crank-oase (Sec Fig 11 ) 
S\FrTk DlfTT HOOK—V D W hitr, 
Cottage Ornve Ore \mong the objects of 
tliia invention is to construct a aufetv hook 
which is Rimpio und strong and durable iiad 
highly rtficient fur use in logging mining 
and like opcrutionR tlio device jnclnding no 
detachable elements such as niiU nnd Ixilts. 
hut wlilih inchuhs means carrlM bv tho 
bislv fur eloHing or oiwmlng the Hpa<ft he 
twetn the bill point and body proi>er of the 
Imok (S(e Fig J2 ) 

~_HenTrnjf^nJTlghtlng_ 

Hi FERUhFLKV OIL 0\S HEATFU 
—O it ViKMVN Salem 111 Tin Invontlun 
iH more partb iiinriy directed to a stove 
mluplud for (*iH)king or In ating or fur a corn 
binution of both of IhiKi functionR and in 
which kcroRi nr or gas 1 r employed as a 
fuel An objei | ja to provide u fire box 
adapted to bi I oinr IneflinlcHcent under Ibo 
action of a flurai with meaiiH for returning 
the hcatcil gas at preiktt rmlnorl points with 
in its (Ircnlafion through the stove to tho 
liotust iMirtion In order to obtain tlie gnat 
f Bt efflcH my 

‘sJMOKbLi sS III-VTFR—0 H Rtrrn 
fRFoRI) and C TowNstNO Jtox 720 Teromi 
\iir 'J he principal object of the inveiitnm 
IN to provltb nn orchard healer that will 
(iiilt prnctjdilly no smoke The device com 
priNiM Li fin Iki\ having a conical top with a 
ctutral opening a smoke chamber mounted 
tinrtabove to receive the siiiokr minim for 
dripping water into the chamber creating 
steam ill th( Hiiun to absorb the smoke amt 
a draft ineuiis for guiding the products of 
combuHUon outward 

a\S \\l) LIQUID FtIFL Rl RNEH 
AM) IN THU PROCESS OF RIIHNING 
(JAb \M) LIQl ID FULL—C F ( imwcx 
and K E Lyman c/o P L LovtUss Niw 
Lnglaitd Rldg, Topeka Kan 1 he invention 
relates to buruors providing for the convtrt 
ing of liquid fuel supplied under pressuro 
into viiiwr or gaR for mixing the vaimr with 
air and for burning (he mlxtun to supply 
heat for any purpow Tho gMural objicU 
arc to prmluco a simple compact light and 
durable burmr that U capubli of producing 
a bout that is inteiiHe. and capable of fluctu 
uting both slowly nnd quickly from the moat 
extreme htut down to idmust a mere pilot 
light 

AEET^LENE 0\S GENERATOR—R. 
W Mittfb, Meuna Ky The object of the 
invention is to provide a simple strong and 
durable apparatus by moans of which gas 
nuiv he coiitiimously giiicrutod uniform in 
quunlitv prowaire and quality A furthir 
object is to provide means for the feed and 
control of rurbido, and uutoniulic moons to 
regulate tJus fi.o<l os well os to clean tho 
gas 

RURNER-E r rottNwKip and J H 
MtiCUEAPY Okmulgee Okla This lavenUon 
boa for Us object to provide a gns burner 
tip which is adapted to effect thorough nnd 
intimate commingling of a hydro-carbon fuel 
and air ndmitreil thereto at one end and 
pBusing thi n through to the other end of tho 
tip The tip Is strong and durable and 
capable of withstanding an intense heat 

FIUT'PLACr roNSTRUmON—L B 
WlUlAMs 107 Agnes St HattieRburg, 
MiSHissippl More particularly the invention 
n lutes to open fireplaces such us are In 


•tailed in dwellings. An objact la to piOvida 
moans for regulating the draft and to per¬ 
mit the use of fuels of various deecriptions, 
and means operable at will to convert the 
device from a Hoscil to an open fireplace or 
vice versu^ (ScL Fig 13 ) 

FUFL SMER—A Rubdick, 23 Dart 
mouth St Pittsfield Mass. The invention 
relates to auxiliary draft iittachmentfl for 
furiiueeii the object Is to provide n simple 
structure that may bo applii^ to the furnace 
door to admit a supplemental supply of air 
above the fire for the purpose of securing 
more complete corubufltinn of tlio gases rising 
from the fire (See 14 ) 


Machine s and Mechanical Devices 

PHOTO ENLARGING MACHINE—R 
I> Gbay. Midland Park N J Among tho 
objcits of tho invention is to provide an 
eulurgitig machine which will enable the op 
orator Hcoted in front of tliu machine to 
c'ouveuicntly n aeb the various parts nnd 
to quickly position tlie printing paper on 
the printing frome end locate the latter In 
proper r^lution to an optical projector per 
mittliig the o|M>rQtor to make a number of 
fiulargoments lu a comparatively Hhort time 

EXPRESSION DEVICE FOR PL kYER 
PIANOS O F Wall. Box 3048, Hono 
lulu, Territory of Hawaii This invention 
has for its objet>t the provision of a tone 
control arruugimcnl In whidi there will bo 
minimum Ions of racunm both in the several 
adjiiRti d iMirtiuns us well as during the 
movement of parts from one position to nn 
other A further ubjeot is the provision of 
an expression device in which there is an au 
tomnticnily contnilled movement of the 
parts bringing about cither slowly or speed 
ily incroasing volume as desired 

PNEUMATK (.ONTROL DEVICE FOR 
PLAYFR PIANOS— O E Wall, Box 
3048, Honolulu Territory of Hawaii The 
in\ontion rclntes more particularly to the 
varloua uicihunicnl or pneumatic foaturca of 
pianos Tlie iiivcution aims to ovorcoine the 
necessity of either slots or closely spncwl 
apertures Imth of which matcrinlly weaken 
a note slaet and a further object is to do 
away with this disadvantage by an arrange 
meat whicii will be idmple and inexpensive 
\ still further object is tho provision of 
on arrangement in which by the simple addi 
tion of a Hin>,Ie tracker board opening vurl 
0118 pneumatic control devices may be 
actuated 

MOWING M\rniNE ATTACHMENT 
—E F Khan 7 Mrlcy S D Tho Invention 
particularly relates to an attachment com 
monly known as a dropper An object is to 
provide n means of wntrolling the dillvory 
of bay from tlio drt»pper and a means which 
may bo reudilv operated by the drivir of the 
mower A still further object is to provide a 
dropping mcclninism whith Is strong and 
durable in use nnd suitable for various forms 
of mowing machines 

WELL DRILLING ATTAriTMENT — 
H H Rowland c/o V D Moody 90 Wiat 
St NiW \ork N Y Thi guncral object of 
the invention is the provinion of tf durable 
and simple divlce which will operate to grip 
the rasing mid to retain it in nnr desired 
position \ further object 1 m the provision 
of means for centrally spacing the casing in 
side tho lining and meanR for closing the 
well 111 < MHO a gushi r is diRCOvered 


OALCULATINO MACHINE. —W H 
BnwioK, 7^ W4Mtcott St, Syracuse. N T 
Among the objects of the invention Is to pro¬ 
vide a machine upon which a nomber of dif 
ferent amounts may be recorded and a result 
obtained which will give the minimum num 
b«r of bills and ooins necessary to make up 
all of the amount A further object is to 
provide a machine in which each unit of 
currency is calculatml aeiiarately ond me¬ 
chanically tlie necessity of mental calculation 
being entirely eliminate 
VENDING MA0HINR~F F Moixor. 
243 Ontario St, Montreal, Canada This in 
vcuCloii has for Its objett the provlrioti of a 
simply operated machine for tho vending of 
any articles, in which tho operation dopondf 
upon the insertlou of coins and the manlpula 
tion of u bundle, which cannot be effectlvoJy 
operatfNl nulcss thi proper number of coins 
have boon insorteii Another object is to 
provide meanH whercbv only a prodetermined 
nnnibtr of articles can be ejected upon the 
iiiM-rtion of u deflneil amount of money 
VnOCEHH OF AND APPARATUS FOR 
MANUFAETURINO ICE,—R. F Hnd«ay 
c/o Mrs M K Brown 3106 Lee St Dallas 
Texas Tlio purpose of the invention is the 
prov iRion of a process ano apparatus by 
nu ftiiR of which pure crystal Ice can ba made 
from any water irrcRpertivo of tbt impuri 
tUs cnutninrNi in tlio water It is also a pur 
puHC to provide an apparatus whlib eUmi 
nates the uro of brine and its attendant dlfl 
advantages und which permits of the bar 
vesting of the Ice In the daytime and in 
blocks of different siiips 
BRt SH FOR TALKING MAUniNES - 
J P Borht nnd IhiiisT 3117 (Cypress 
\vp. Ridgewood Brooklyn N \ The pri 
mnry obje< t of tho inviution Is to provide a 
bruRli copabio of ntlachinont to the Round 
box of a talking machine in such manner 
that tho brush will bo reaiHently curriovl in 
the path of tho atylus and remove foreign 
material therefrom It is a furthir object to 
coiiMtnirt a frame for supporting the brush 
of material which has low qualities for sound 
transmission 

BAILER — V Boynton 1800 Sun Pedro 
Ave San Antiniio Texas. Tho Invention re 
lates to builers eN|H3clulIy adiiptoil for re¬ 
moving such material ns mud and sliisb from 
oil or water wells \n important object is 
to provide n bailer having u plurality of 
material discharge openfaign in tho sidoR with 
greater area than tlie rrosn sectionai area, so 
that tho material may be readily and con 
vonieiitly disclmrgod A further object is to 
provide a bailer having moans whi reh\ heavy 
and stiff ruud may be Ihnist out through one 
side of the bailer by means of u tool, inserted 
from tho opposite side 

ATTACHMENT for LATHb8—D P 
Fontana, 314 W 19th St New York N T 
An object of the invention is to provide an 
attachment which constitutes a iHiRitive 
means for preventing relative movement be 
tween the tool nst support and tho work 
to prevent injury to the operator or spoiling 
of till) work resiilling from slippage of the 
tool rest support Moro spodfically tho in¬ 
vention aims to provide a connection between 
the tool rest support and either the head or 
tail stock of tho Inthc for proveiitlng relative 
movement between the tool rest and the 
work 

DEN T\L CASTING MACHINE —S L 
Jeffebifs, Oaffnev S C ThiM invention 
has been granttnl two patents of n similar 
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Tintnrf* tilt'll* object being to provble n Hentiil 
caHtinc miuJilne by tnenns of which the 
fuiriiift of gnhl t>orccInlii or like tuatcrial, 
from Tnhich teeth are forniwl and the ca"t 
Jnjr of u tooth may be nccornpliahwl In one 
oporiitlnii iti a highly expedittoim manner It 
In a furthi r object that the raaeblne bt ex 
tremclj Nimpic in constructiou and inex/wu 
sIta to mauufacturo 

aPlNNINO FRAME AND CAM ^ 1 P 
McCavitt, yi7 Columbia Ave, Millvilli N 
I TTiIh liuendoji rclatoa partiuilurh to u 
cam and uwaocJatnd aplunlug frumi thi ctin 
atruftiun being such thnt tlie aplndleit on tlio 
frame are adapted to rcootve ru extra largo 
aupply of yam An object is to provide « 
cum interiiosoil in the driving miM-hunlrtm of 
the Hpiiining frame whereby a aloiv nnd fuat 
tnotlon may bo B<*cnr<Ml to permit an evtru 
mipply of ynrn to be wound ut a desirtMl 
point. 

OILPUFSS—n S Mniiila, 

Philippine laluiids 'I'lie Invintion has for 
its object to provide u prejw of tin diameter 
mentionwi by means of whieh tlio material 
from whidi the oil la prcsseil mav be fml 
oontinnoualy betwetn moving demnits which 
comprens the aamo tn expn an th« oil and 
which finally deliver the pomace at the op 
poalU end of the machine 

APPARATUS for CLEAKlNi. TN 
TtoMnniATE PJ LI) CH l/T3.S~l 
Mbivpoke t/o ( niton Mill Co Pniu Maui, 
Territory of Uavvull An ohjMt of thi in 
ventioii in to provide an intermfHHfltp chute I 
to bo diMiH)«64i botwfMjn adjacent mills includ I 
ing tvo incHneil portions one of whhh is 
hinged at the anmniil iiu thnC it may be' 
tilteii for Iho purpoae of clearing the chute 
The invention is pnrt!culnrl> adapted for 
use ill connectlou liith canc sugar mills 

PIN—J KvANfi, 1T7 No 8th St Salt 
Lake City, TFtoh ^mollg the objects of the | 
itiveiiiioii IB to provide a sortiug dovdeo or 
pin for materials which may be uUllrotl to 
ndvanlage in connection with a sorting ma j 
ehino A further objuct Is to provide a pin, 
the parts of which are normiiJly locked, so, 
that any material assoeiated with ihes« parts 
w 111 not bn anddentfllly detached hut in 
which these parts will be iinlockefl in u semi 
antnmatic manner iiiion the pin readiiug its 
final position 

OTIARP FOR BUFFINO WHEELS — 
0 Moboan 17 River St Port EHdtinson, 
N y Au object of the invention is to pro¬ 
vide a giianl for the bufiing wheels of shoe 
machinery and thi like which can be eon 
vsriicntly attache<1 to the mschiuc and which 
will function to prevent scarring of uppers 
over-counters nnd buck stays of ahoes while 
buffing the heels, A further object is to 
provide u guard capable of adjiistment, and 
allowing the sandpafier to be replaced 

WASHING MACHINE ^A F Heottt, 
c/o General Delivery Worth, Ill Among 
the objects of the invention is to provide a 
washing machine which is constructed iu 
such manner that In its operation the water 
is moved so as to always keep the clothes 
agitated and to prevent tho rollUig up of the 
clothes Into wnds, the clothes being moved 
to tho Hides of the machine then oarrled up- 
wardly and back to the center 
MACHINE FOR CirTTlNG ICETWATS 
—J Atticman, 201 W Duncannon St, 
Philadelphia, Pa The primary object of thla 
invention is to provide a maf'hinc tool 
adapted to be attached to a lathe bel where¬ 
by such operations as key way cutting and 
rfiaplng may be carriel ont by himd A 
further objoct ia to provide n combination 
tool by means of which ccrfniu psrts may be 
replaced by other parts to provide a power- 
operated grinding toot 


ICE MAKING APPARVTIS—O I 

Mobris Hi Ridge Ave Atlanta fin The 
invention rchites to an ice making tipparatuo 
of tlic stntinaur> me mi>ld type in which the 
cukis of ice must lx lifted directly from the 
molds An object Is to provid* means for 
hlling the ice mulds bv overflowing counoe-' 
tlouH from one mold to anothtr and purify , 
ing the ^ntir during tin pronss of fruzini, | 
by overflowing ihe iinnurities 

A'l'TACUMhNT K)U WINDING MA | 
CHINE—M. Lanui 40 Bond ISL Paterson 
N J 1 he purpose of this invention is to 
provide an nttaeiimtut fur a silk winding! 
machine which may be applied in numbers 
one for each of tin bohhJiis em|do\<d uiKin 
tho machine and which is nrlapted to limit 
the ummint of silk or other thread wound 
uimn the bobbin, that is to sav when the 
bobbin hecomiH fully wound the attaebinuit 
will bring tho indibin to u stop and tlnm ilis 
CHintinuc tho winding but will not Inttrfen 
with the normal operation of the madiiue 
FLAT LV(. M \ C U I N E -A\ VihTTZL 
Merrick LI NY Amon(, the objicts is 
tho provision of a conHtnn lion which is espe 
cially adaptevi for plating Hmnll articles nnd 
capable of neting us a pU kling miu bine 
Another object is to pnunie a eoiiHtructioii 
utiluring a spiral trough for tumbling nr 
ticks during the plutiivg so that a oontinu 
UU9 operation may bv jh rformed and the 
articles eoutiiiuously foil lu ut oik end and 
disrhargod at the other end completely 

plated 

ATTACHMENT FOR HEMMI RS —G 
T \XT 0(M) Pnssulc Ave, Nutky N J An 
object of the invention Is to provide a airapk 
and rnudily applicable attachment for hem 
men* whereby the oiK'rntor can quickly ninl 
easily advaiue the material being hemmed t«i 
the hem setnrlng merhniilMin nnd without 
any dungir of injuring the fingers The de 
vb*ti may be readilv appliml to nnd vktached 
from any type of hemming mechanism 

WINDMILL AlTAt^HMENT — J P 
Bvmien Box 474 llvuldo Texas An object 
of tJie inventiun Is to proviile nn nttnehmiiii 
embodying mniiiH ftK prevuitlng tlie cutoff 
chain or enble of a windmill from diHcngug 
ing the guide pullevs without intcrferinj, 
in any wav with tin functioning of tin 
I cut off chain and pulleys in an onllnarv 
'manner TIio deviee is simple nnd is 
j adopted to bo opplleil to n windmill witliont 
lehangf to the ordinary construetloii (Sm 
F ig 15) 


__Medical Davicea _ 

SI RGirVL APPLIANCE -S \ 
Batks TlOl Miami St St Louis Mo Tin 
Invention relates to surgical appliances and 
more particularly to a device for use in con 
necflon with surgical operations on the m 
testines and w hero such operations neeossi 
tate tJic severing of the intestine An ob 
Jett IS the provision of a thimbb for man) 
taining the severed ends of an intestine dis 
tended after on oiHjratlon has been per 
formnti 

T*h ^r A cc eagon cH 

AIR FEED DEVICES—E M Fhrfect 
7(Kl7 Cedar Ave Cloveland Ohio This in 
vention relates to an attachment for internal 
combustion engine* which Insures a fecvl of 
air into the Intake manifold in the engine in 
proportion to tlie feevi of fuel from the car 
buretor, nn object being to provide a device 
which results In an economy of fuel con 
aumption to that increased mileage may be 
had from a given quantity of gas, to insure 
a more perfect combustion and ii complete 
burning of the mixture, and to reduce the 
formation of carbon to a mtnlmnin 


IN TFUNAL roMIM SHUN J Ni INF — 
A F Van Amsth AmirHfonrt Net in r 
lands TTn invnitlon r* to internal 

v-ombiistion pn>,ini h of the type whtr<in the 
evliiidir is in mnKtnntly ojn ii < oniinuiuvntion 
with an auxili irv rhumbs r through n {fOr 
niniiently nslrKtod pnpiaiigt. Tin ikvioe r<ni 
slsts 111 tliat 11 Nprt iider is dj*ifKiNe«l partly 
1m fore and piirtlj m the evlmder end of the 
restnetcsl ptisMiu,! so that tin fuel jvt which 
is injected througli tins passage, into the 
cylinder on nieotuiR the sprciidtr is brokvii 
up into sprai and partly eviiporiilwl 

GAS FRDDrriR—D T Rmitit, 40 
W^oodberry <«rovt Finsbury Park London 
N 4 Eng Tin objo« t of this Invention is to 
provnde meuns for i>prforming mi'chanicnlly 
some or nil of tht fmietiouH of the producer 
ttml espeeiiiJD to provide nUernatlvt tnenns 
ill priMliicrrH ft»r nn * baniojillv ojm riiring tho 
provlun r in onb r (hat it mnv In opi rntevi 
itidipiiidi iitiv of llu internal romlniKlion en 
gina or the lik( to vvhiih the producer sup 
plies gUH 

SPARK rLIO—J Andfrson 1027 
Frtblc St Charleston, W^ash The luvenrion 
has for an obiect to provide a leak prrKif 
spurk plug which will have an all me till 
outer wlull or surface and which tun l>e 
reudilj aHsomblovl and tak» ti apart as occa 
sion mav rotpiire Tin space between the 
core and tin Nsly is rendirtd gas tight by 
guskfts loeatevl ut the ghoulders of the core 
and also at the upptr oinl and these parts 
are claiiuxMl togetln r by nuts 

ENtJlNF—A U Cartfr Gulfiiort Mis 
sliufippi Tin Invention i>nrtk*olarlv r* lute's to 
multjplo piston steam englnts \n object is 
to provide iitt engine whnh is n<lnpted to la 
started hv the iiresjuire of Bknm in nnv plinsi 
of its operation vvidtii prevents comlenRution 
in tlio working < liambers wlinh pokhibhih 
I flexibilitv and eoniinKliicss and otln r ft ut 
I ures OHptdully adapting it to fulfill tin re 
qulremniits of an automobile sti nm engine 


_Ra ilwayB and The ir Accc HsoneB 

roi FLING for railw^ay and 

LIKE\ini( LIS -K A MacKivxon and 
T IIamphon e/o Brown A Co 0 Warwick 
Court Holborn Tjoiidoii IV C riikhind 
Tho invention relntea to eonplmgs iif ihn 
type in which n« two vehieh s being brought 
together the shuckh of one is automatically 
guided into engngeimnts with u hook on the 
othtr The gmeral principle is to provide a 
draw hook with n pivotal member having a 
lower hook adapteil to take over a shackle 
of an odjHcent vehicle 

W^HETL QUAHTFRING GACF—U R 
IlovAi and D IJ Brown Met omb Miss 
This uivnifioTi rrhiloM to gages for quarter 
ing the wrist pins of loeomotivi drive wlm 1 h 
and more purtbiilnrly relatoa to al(u< hnirnt'> 
for tho gages when by to effrctivdy gagi 
the position of tlio win da with the wnst 
pins uccunitely quarteroil or at nglit uiiKles 
before preinamntlv driving tin wheels onto 
the axle (See Fig 10) 

CAR RFri VCINC Dr\rCE— W A 
Hi DDABD 2728 Padfic Ave Tloqiiinm 
Wash An ohjiit of tht Invention is to 
provide a simple nnd efficient ear replacing 
unit which embodies menus when by it may 
bo rolonsnhiy nnd firmly held clamped against 
a truck rail an<l dlHoonnerteil from the rail 
nt will for use at another point The device 
is adapted to be connected in such manner 
that a streas thereon will tend to prevent 
displacement or movement of tho replacing 
uok relatively to the rail 
SWm^H LOCK -J D Moore Box 181 
JneksnnvilU Fin The ohji'Ct of the inven 
tlon Is to permit of the rdoasi. of the lock 
by virtue of the Initial movement of tho 


svMtc h throw mg lever and nt tin ^unu time 
provule Budi couneitioiis that thv switch 
stand and tho hw itch throw ing parts will 
be HO divoreeii fnmi the nwltdi that the 
lntl*r will be nnaffectoil by breukag* of tho 
switch stand and its support either in vvhole 
or iu part. 


Per tai ning to V ehicles _ 

ATI AC’UMLNT FOR W AGO.N Df MFS 

— L D Met ULLotJtm nnd A W Butv hui, 
e/o liriuit> Dumps Mfg to Vblb u( Kan 
An object IS to pt ovide uii a ttuchment 
wlureby tnnks ns wdl as wagons may bo 
readily dumi>ed A fiirllnr uhjiit is to pro 
vide a dev ice of tin type tkKcnbod whii-h 
may be uiHilj atluelKKl to a wagon dump of 
ordinary e<»Mstructio)i or may instantly 
releauLtl from the wagon dump 

UADIATUII RI I‘\IU rOMPuSinON 

— F FkimlcKV rklTi ( ongrcHH Si Vustiu 
1 f xas This inveiiium nlatis to u ('omiKi 
sition for intrmlut turn within automobile 
radiators nnd otln r nn lul parts of Miiniliir 
nut are for the purpone of cIoHing Hinolt leaks 
cspwlnlJy those iliffinilt to renrh by soliler 
tin objiM t being (hi provision of a inateriHl 
width will adhin lirnily and t losply to metal 
and will not eiidang* r < logj,lf(b of tho Hater 
dmnnels 

I OMROl LIN(. Mb \VS FOR DUMP¬ 
ING BODIES —I II IIIJTCUINBON, 25» 
Bridge St Fort MtllKUinit \ ictoria, Au*- 
tralia \nM>ng tin ubjeels of tht invention 
Is to provide a dtvice employi d in connec¬ 
tion with load-carrying htshes which will 
enable tht same to 1> brought to dninplug 
ptisition quickly nnd easily and will eimblo 
tho samp to bo nturind to normal [misiUou 
and locked against ino\« nn nt TTn. ilevico 
may b< nppbovl to any couvonlional tyjK) of 
vehicle 

OILING STlbVF I C Fcunar c/o 
S hirr UufHo Co Lima Ohio Among the 
objis te of the Inv entiou h lo prov ido an 
oiling sleeve for s* mi »lliptieal and elliptical 
HpriliKS of antoMiobllps and other vehlelis the 
oiling sleeve hi uig so forfned that it readily 
adapts itself to Ivnf springs with rctnlning 
clipe thereon, a proterting member and an 
oiling pad being arrnnged (o receive oil from 
time to time w ilhout the ronwvnl of tho 
■leeve 

TILT MIN \TED LlCFNSF TAG AND 
SIGN\L FDR AUmMOniLES—W R 

Oarnkr 4tM) St Paul FJoce Bo* 78.7 Bal¬ 
timore Md 'lint foremost object of this in¬ 
vention is to provide a combined nutumobile 
Hcenua (ng and rear end signal the numerals 
nnd lelti rs of the former being cut out to 
that a single lamp on tlio inside mny be 
mndo to Hhiiifl through both the openings end 
the tdgnnl lens the liceiioe tag and color 
alcroen being replaceable upon expiration of 
the period for which the tag la issued 
AT TOMOBILE TOWING PRAMF 
H M lIofT m W 57th St New \ork 

N Y Among tho ohpUs of tho invention 
ia the provision of n frame which can bo 
quifkiy aplJlicd to an automobile to engage 
f^nenth tho springs and Uit axle nnd rm relv 
by renooii of the forces eicrleil to lift the 
end, or to tow Uic vehicle the devu-e helriK 
firmly laid ngainst the parts with winch it 
is contucting (See Fig 17 ) 

Mn'AL FRONT FOR AXTOMOBIIFS 
ANDTRITK BODIIS—F B Bourlipii. 
012 So 8th St rKvmsviIlo Kv 'I he gi neral 
object of tho iMvintion in louatrueting a 
metal front is to prov nh oho m fnrmetl that 
it will remain « solid unit without danger 
of distortion and warping us is often the 
case witii wrMMlen fronts the metal front 
eliminating nil danger of rattling or other 
noises- (8v( B7g 18) 
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_ Of General I nt erest _ 

MANICURE IMPLEMh NT-*J O Law 
Dis, 40 So Church St Waynpjboro, Ft, 
AmonK the objeetn of thlft invention la to 
provide a aiife and convenient combined 
finger najl cutting nnd eJenning implfimont, 
which nifty be carried In the pocket without 
Injury to itself, the iiersoii of the carrier, or 
other artirlea that inny be contained within 
the ptM'ket purae or other receptacle, tbo 
blade being ao mountfMl that It may be readily 
moved to either ext« ndiul or retired po«ition« 

CASKFT ST^FPORT—J B JoIfSa 
Lockhart, Ttiaa Tin invention relntea to 
Mupporta upon which n caaket inny rent when 
plscrtl over a graio preiions to the lowering 
thereof Tl» objtct la to provide mipporls 
which are i xt* nmble and adiipUal for any 
width of grave It U alwi an object that 
the eupr>or(j( be ao ahapcil that they will 
not Imvo unv ti ndenev to roll when aupport 
ing a caaltrt and nlao tlint thiv be udaptotl 
to Hone into a compact unit for tranapor 
tntioii 

('LOTTTESPIN—J T FTlkiniiton Ver 
non H r rnnada Tlio invention aims to 
provide an extremely simple and liiexpenaive 
device of thla (horacter which ia cHpetlally 
deNigne<l for use in oonnection with pulley 
lincB, whereby the same will fnnetion to pftas 
uround the gnxived pulley u)H>n whi<i) the 
line in mountctl Tlie clorliiniplii Ik Ing con 
Htructeil of metal, in prni tically indentruc 
tihle 

ROLL, FILM FOR ( AMI ItAS— 1 ) 
IJanhkn 21 j !7 Milwaiiki e \vl Chicago, JJl 
The invciidon relati s to rnll film for a cam 
I ru of that type liuving a focnaing opi nltig 
in itfl rear end, and u piiriioae of tlie invcn 
tiou 1 h the pro\ision of a roll film so con 
atnuteHl ns to i>ermit of tiu HiiciKSHivi pres 
outution of iKirtions of the iilin to the fo< us 
ing opening and to allow of the focuaing of 
tlio camera lens tlimngh surJi u|ienlngH prior 
to each cximaiirc 

FOGBLATLR—P I Difal 124 Stand 
ard Ave, Butlir Pu Tin invention relates 
to nn egg beater so culled und is purtlcu 
larly Intended for emlHHlinunt in tin beaters 
of cako mixing inailiimN for nuxliig batter, 
icing etc The gnu nil objict is to jirovide 
im uns fop atlncliing the beiitc r arms to tlu 
head In such a nmniiLr that all danger of 
hrenking nt tills jiiiutun Is practically elitn 
inaUd 

BROOM CLAMP —T T jAoonHof? 
fl 31 4 (lth 8 t Brookhn N Y \nioiig ihi 
objfK ts of the iiiiMitioii is thr proMsion of a 
simple elhc it nt and durnbli device winch 
inn bo reudilv npplml to a broom und as 
easilv reinoveti tin n from to iidJuNtubly 
clump tlie fibi rs or Htraws so tliiit tin brimm 
fibirs will be held morn or bss firmly os 
(leHlretl The clump mnv be ndjusttd ami is 
providtd with lutOilng nn aiis 

HhLFrLT,\\r\0 LAV\TORV -W T 
(,liTH 141) Inn 1>vk( St BpiMtklvn N \ 
This Invintlon hiis for an obji^ot to piovide 
A construi tion of Imwl and Hushing meana 
when by the bowl may be readily denned 
nnd fliihhoil at Ibe same tlna A further 
ohjiMt is to proxide u h< If-cleaning liiviitorv 
wherebv nimn tin turning of n single spigot 
water is disehargui in Kivorni directions luul 
Automath ullv con\erto<l into a sheet ns it 
inovLs into tin bowl proiM r 
ndP FOR PUNS PLNtMhS VND THE 
LIKP — G \^ < 11 MAX IR c/o Parker I'en 
(V> lam’Mvilh A\ is It is the primary object 
of this invention to increase tlie strength of 
a clasp of the above nature and thereby pro 
long Its lift \ further ohji rt Is to so con 
struet tin elnsp that tin rigidity thereof is 
llktwise incrensttl thus ennsitig the clasp to 
take a firtin r grip to retain tlic artieJe by 
which It is carrieii m position 

RIIAMPOO Cirp-HuiAN M Lka Bel 
lop Avp Toitnivilli S I N \ \n object 
U to prt)vnh a simph nnd pflEeetne device 
for holding n mipph of Nlinmiion fluid and 
for affonlmg means to fucHUntf the oppli 
cntloii and diNinhntion of tla fluid on and 
over the hesd to ixtiedite the shampooing 
operation A fnrtlnr object contemplates n 
device which affords n coinenlint menns for 
mixing thq constituent ehments of the sham 
poo iigint prior to iis application 

L\T)D»B SCAFKOrn BRACKET—F 
T Pftbm, c/o F T Piters & Sons 127 
Euatdnio Bivd , Springfidd 111 Among the 
objwts of the invention is to provide a device 
of tho diaractor deacrlbetl whirh may be 
quickly and easily attached to the ordinary 
type of ladder which mav ho adjustwl to 
lupptxrt a load in a horiaontal plane not 
withstanding the fact that the ladder aup- 


porting the bracket may bo at one of varioui 
angles from the verdcol, the device being 
held securely by the load lupportod thereby 
PROCESS OF PRODUCING VBRMIO- 
ULATED WORK—J H. DautNOT, 407 S. 
Hope St, Lo« Angelee, CoL The invention 
relatea primarily to building materials such 
aa artificial stone work. The object ia to 
produce vormlculated work upon the outface 
of plaatery materials, which consists in em 
bedding in the surface of the material bo* 
fore the same has set particles of material 
capable of generating gas In t]^ presence of 
moisture to thereby prince voids in the sur 
face of the material for the purpose of ornt- 
raenting the same and giving the appearance 
of an antique structure 
BOOKMARK—R Malliwa 264 River 
side Drive, New York N Y The invention 
baa particular reference to means not only 
to provide a mark to indicate where the 
render stopped reading, but which also holds 
the leaves of the book In position whilo the 
book 1 h being rend, while in no way interfer 
ing with the turning over of the leaves of the 
br^k. Tho device is oonntrncte<l in such a 
way that it can bo slipped on and removed 
from the book with ease 

PAPER DISPENSER —A F LESLm, 74 
Doy St, Now York, N Y Among the objtcts 
of tho invention Is to provide a dlspenwr for 
protecting toilet paper, and the provision of 
a simple holder adapted to dispense the i>ai>or 
one slioot at a time The arrangement Is auoh 
that the aupportlug members will act ns cut 
ters as the paper is removed A further ob¬ 
ject Is to provide meana for preventing the 
paper from bocoinlng tangled ns the sheets 
are succejisiiely removed 

OOLDSOLDFU—W and H W Shiot, 
330 Canal St, Brooklyn, N Y \u obji-ot of 
the invention is to provide a atmplo and 
easily munlpiilnted solder for use in the 
niunufncture of Jowelrv made of so-called 
white gold '* A ftirthor object resides in tho 
provision of a solder that has the proper 
color to conform to the color of the jewelry 
with which It is being ufwd nnd yet widch la 
easily manipulatoil nnd will at nil times re¬ 
tain its orignnl color 

Ml Sir LEAF BINDER -W 0 Tea 
iim, H(13 Maitland St, London, Ont Canada. 
Die purpose of the Invention is to provide 
n device of this chaructor whicli will give 
the hiinlor a rigid and suhstaiitiM back od 
justed for expansion In order to accommo¬ 
date a vnrving nutnlM.r of music leaves and 
which is not likdy to sag or to Iom its shape 
when holding a relatively large qnaiitity of 
leaxiH Itb this device it is easy to remove 
any sheet of music without disturbing the 
othf rs 

TOP—F E Babtbam, 8U Hoilings 
worth Los \ngvKs Cal An Important ob¬ 
ject of this iinentioii is to provide an mluca 
tlonal <If\ice in the nature of a pair of tops 
having ft pluralitv of numberml faces, the 
numberul fate of one top coating with the 
nnmhi red faco of tho otlier A further object 
Ls tu provide nn e<1ncationnl and amusement 
device wiikh is simple in use und iiiixpcusivo 
to manufacture 

BOOKMARKER—T C Wl«r 623 20th 
Ht Oiikhind, Cal Among the objects of the 
in von tion is to provide n combination on 
velnpe nnd l>ookmftrker or rother an envd- 
oi>o which when ditH-urdcil may he converted 
Into a F>ookniftrhcr, so that Hic envelope may 
he iTunlc to servo two puriKiaes and even a 
third, when it is considered that it may also 
bo used for advertising features, 

SMOKING PIPE— A Q Bbombte*, 
Amidon N D The invention relates to 
pipes fur smoking tobacco and hns for its 
object tu provide a pljm wbicli has means for 
musing the smoke to pass n circuitous path 
before reaching the mouth of tho smoker, 
then hr rooting the smoke and permitting a 
deposit of nicotine, but having means also for 
preventing the saliva from entering the flues 
in which the smoko is compelled to pass. 

MAIL BOX—J A Nichols, Box 804, 
Egan S r> Briefly stated on object of the 
Invention is to provide a mail box which can 
be opened by the carrier without removing 
his gloves in winter or without other Incon 
venience A further object is to provide a 
rural mall box having novel means whereby 
the letter carrier may quickly observe If tbers 
is any mail in the Imx, thereby saving time, 
it is siso aa object to provide a itiicdy 
weather proof construction. 

PROCESS FOR RFAXAIMINO USED 
OIL—J n Miluoi, 8000 Brandon Bd N 
S Pittsburgh Pa The Invention rdatas 
to the reclaiming of oil such aa is used in 
crank cases of iatemal combnstlon englnet. 


Aa object is to so treat tbe oU that the dirt 
win be coagulated, the volatile bydroearboa 
with which the oil is oontsminated wiU be 
driven off, and without censing any snbstaa- 
tlal change in the composition M the re¬ 
claimed oil, thereby produdng to all Intents 
sad puriKwes an equivalent to the imosed oU. 

DISPLAY BTAND—G J nEUUfEC, 421 
Hancock St, Long Island City, N Y 
Among the objects of the invention Is to 
provide a construction whltdi will display 
articles while holding them in a compact 
arrangemout Another object is to provide a 
atand for displaying tubular articles or rolla 
without using too much floor space whereby 
the rolls may be romlily removed and re¬ 
inserted without injury and In a minimum 
amount of time 


Hardware and Tools 


FISHING TOOL—O H Bbowit, c/o 
Brown Welding ond Machine Co Brecken 
ridge, Texas An imiKirtant object of tho 
invention is to provide a fishing tool having 
a plurality of spring arms which diverge to 
ward their forward ends and are provided 
with means for ffHppInr the valve seat of the 
valve cage and thereby removing tho valve 
cage on the rearward movement of tlie tool 
A further object is to provide a tool in the 
sbapo of a spear whi^ will readily enter 
the valve cago when the tool is lowered for 
removing the broken cages from oil wells 

KNIFE —W Clawwin 684 Falsom St, 
San Francisco, Oal Tho Invention hns par 
tlcular reference to a knife used fur slicing 
bread or simiJar objects, the principal idea 
being to provide guide means In combination 
with the knife allnwing a slice or a plur- 
Mity of slices to bo ent at a uniform thick 
ness It is furtlicr proposed to construct tho 
guide moinbor in such a wny as to allow 
the cut slices to pass between the guide 
member and tho blade and to fall away from 
the latter during the cutting 

PIVOT LATHE FOR WATCHMAKERS 
—^D K. Robixsox 3410 Garriwn Blvd, 
Baltimore Md Vii object of this Inventiou 
is to provide a lathe for facilitating the in 
spoctlon, strniglitcning, adjusting, refining 
and ivoliHhing of the pivot joints of horolog 
leal balance wbrcU nnd train gears A 
farther object is to provide a de^ce which 
has one pnot supporting member movable 
on the axial pinno of the pivot, and the 
Other pivot supporting member movable in 
a plane tmiisverse to the axial plane of the 
pivot. 

LOCK SCREW —A Flentjkjt Canton 
of Genova, SuUnrland Tho invention re¬ 
lates to lock nnt« of the type in which • 
longitudinally split locking nut fits Into a 
conical reccMM of the ordinary nut This 
lock-screw com prises u lock nut having a 
conical outer portion adftpte<l to be Intro 
ducod into n iHudcnl ixcess of a main nut, 
the conieity of the lock nut being different 
from that of the conical recess of the main 
nut and the cono of Uie lo( k uut and of 
the main nut diverging toward tho respective 
outer end of tho nuts. 

DUMB^^AITER LOCK—J H. Phil- 
ElPa, 2WJ t^nvMjt Ave New York N Y 
The Invention particularly relates to locks 
adapte<1 for tJic doors of dumb-waiteni or 
doors opt rating In ft simllnr manner, and 
has for Its object to provide a construction 
which may be easily oiierntcd from tho in 
side, but cannot be oi>erated or forced from 
the outside The lock is extremely simple 
and is constructed to take the pla^ of an 
ortlinary bolt and lock at the tame time 


Machineg and Mechanical Devicea 

ROAD BUILDING AND DITCH 
CLEANING MAUllINM,—G A STETXHi, 
Ringwood, Ill The invention has for its ob¬ 
ject to provide an apparatus which when 
drawn over a road or ditch, will give the 
proper pitch or crown to the road or angle 
to the ditch and which is capable of a wide 
range of adjustment in acoordancs with the 
work to be done. 

WIND TI^bbiNB.—R H MAHHnra, 
Elkhart, Ind. An object Is to provide a 
wind power device which Indudes a rotor 
adapted to be acted npon with full eflicieney 
at aU timee, irrespeenva of the direction of 
the wind, and which requires no adjustment 
or ^lifting of parts to oompenaate for the 
ebangee in the direction or velocity of the 
wind impinging there against, and retalnhiff 
the air currents within the Hmlts of the de¬ 
vice nntil the effective foroe hu been spent 
^ AUTOMATIO HYDRAUtilO APPA¬ 
RATUS—P BaHAnr, Onsy, Haute Savoie, 
France. Aa object of the Inventhm Is to 


ptMids n devlQg by means oc wuen the 
preeeore exerted by a liquid in a ooadoit auy 
M aatonutieaUy eontiriled. A farther ob- 
jeet is to proi^ a device whidi will op¬ 
erate to automatiosUy dose the conduit In 
ease the latter should break, when the rush 
of fluid wni eanse the dlsplao em e n t of a 
pendolnm whldi operates to does the con 
dull valve. 

YARNTWIfirnNODEVIOR— 0 R Mo- 
XOR, Box 017, Rome, Ga. It is an object of 
the invention to oUmlnate all but one roller 
and to inject between the roller and the 
twisting spindle a cylindrical or send-evUn 
drlcal which is oorrugated, fluted, or bent 
at necessary intervals to reedve the thread 
and around which the thread is drawn, of 
the rod may be supplied with a plurality tf 
disks, whereby the iRsks when engaged by 
the thrend wUl readily adjuet tbemedvee to 
prevent the stranda of yam drawn from the 
spools from piling up one upon the other 

REVOLVING CARD DEVICBL—a B. 
Shaw, Box 18, Gig Harbor, Wash. The 
general object of this invention is the pro¬ 
vision of a device having means whereby a 
number of canla may be exposed in rapid 
sequence so that the mattar on the aeveral 
cards may be viewed A further aim is to 
provide a flexible strip whereby the cards 
are supported so that the continued ex¬ 
posure of the tame wHl not weaken or crack 
the cards. 

WATER POWER MOTOR—M. I Tur- 
TLX and L L Hux, Beltou, Mont The 
particular object of the invention ia to pro- 
^de a water power motor wherein a plural 
ity of gravity operated balancing tanka are 
ntUie^ to transmit motion to a power shaft 
A further object being to provide a mechan 
ism for automatically controlling the flow of 
water into the tanks and discharging the 
water from the tanks, so arranged that the 
weight of a descending filled tank operates to 
restore on empty tank to a poeition where 
it may be refilled 

WORKING BARREL.—W W WAaH«, 
Box 157, Nowata, Okla. Briefly stated, an 
imiiortant object of the invention is to pro 
vide a working barrel for wells, having 
means whereby sand or other granular mote 
rift] suspended in the liquid is prevented 
from settling on the pumping cups, thereby 
greatly prolonging the period of usefulness of 
the cups and preventing the loss of oil or 
water incident to tho frequent replacing of 
the cups 

ATTACHMENT FOE SHOE STITCH 
INO MACHINE.—T F MoRxtnolds 110 
E Fifth St, Walsenburg Colo Tho invcn 
tion relates to a shoe stitching machine at 
tnrhmt nt cuabUng the ready application of a 
welt strip One of the foremost objects is to 
provide a guide operating la conjunction with 
a well known type of shoe stitching machine 
for the purpose of applying n welt strip to 
new or old shoes, ns the shoe is mauipolateil 
in the stitching operation 

PirLLING DEVICE.-E, W BxAtmoAM 
1101 E Lnkeshnre Drive, Occur d’Alene, 
Idaho The object of the invention is to pro 
Wde a lever chain polling device wherein a 
single strand of chain is used and is oon 
trolled in sudi a maimer as to prevent tan 
gUng, and at the saiuc time la driven from 
the lever in such manner os to exert a pow 
ertul pull Anotiier objoct is to provide a 
device which Is durable, automatically reiors 
ible nnd may be actuated by the operator 
to alackon 

SORTING OR SIZING APPARATUS — 
Lb Roy D SrENoua, Box 70, Entlat, Wash 
Among the objects is to provide ao apparatiM 
by which apples or the hke may be sorted 
or graded Into different sUes In a highly 
effident and expeditious manner, and where 
by in sorting the apples or tbs like the some 
will not be bruised The apparatus ia simple 
in construction and inexpensive to menu 
facture 

PULLER FOR SLEEVE BEARINGS — 
0 W Tbaot, e/o Tracy Pump k Machine 
Oo., Viaalia, Cal This device is partietilariy 
oaefnl in pulling 'Timken** bearinga. A bolt 
has a cylindrical bloek to be entered In the 
sleeve to be pulled. Dogs on the UoA aye 
expanded by a tapered out on tbs bolt into 
engagemcBt with the rintt when the device 
Is engaged wiUi a sleeve bearing the taming 
of the bolt eausee the nut to travel on tiie 
Stetn and this sUdee the blo<^ with the dogs 
to carry the sleeve bearing out of the 
bousing 

MASTER TEMPLATE FOR GASKETS 
—A. SHAwnB, 8t McKlbben St, Brooklyn, 
N T This invention relates to tempUtea fw 
measuring devieas, and has for an objeet ths 
provirion of means whereby tmriy msasura- 
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iMnt iBAy b« nuMls of farocoUr fonnatlottf, 
mtA tm naket «to, A farther ob¬ 

ject roiriM in the proviirfon of a combine 
don of devkee whereby the dlmenalone of 
irreffnlar AportarM lu pfipee or other pan- 
eage> may be meanured and the variation j 
from the required dimensloua of aaeketii to 
fit in iaid aperturee may be readily de¬ 
termined 

WIND MOTOR—W R Twmwn 1306 
N B Second Ate Miami Fla Thn iuien 
tion ndatfia to a windmill of the merry go 
round typot or type in wfaitb a ecrlca of 
bladea le carried by a frame to revolve about | 
the maot a« an axia, the bladea feathering to 
proeent in aacceaaion a broad anrface to the 
wind at the wind aide and to be prenented 
more or leaa edgewiae to the wind at the 
oppoeite aide of the axia of mtatinn of the 
motor An important object is to provide a 
controlling wb^l in aubatituto for the uaual 
vane for controlling the bladCa. 

PULVBBIZINO APPARATUS—J 
Atms, 63 Avenue dea ('hompa Etyaooa, Paria, 
France. liM Invention hae for ita object an 
upparatna which effecta an economy of 
power, and ia arranged to bo eaaily disroan 
tied and inspected This result is obtained 
by utiliaing a turbine in auch a wuy as to 
cause the air which has carried away the 
dnat to return to the apparataa, after it haa 
been freed therefrom and by evacuating the 
pnlverialng producta through the upper part 
of the apparatiia by means of a circulating 
trunk communicating with the interior 
through openings which are adjustable 

DENTAL ATTACHMENT—J J Staak, 
064 Senator St, Brooklyn, N T Tho aim of 
the invention Is to provide an attachment for 
dental lathes, and more particularly a power 
mixer for material for making dental casta, 
and comprising self-contained structure at 
tachable to the horiaontal apindle of a dental 
lathe, such structure including a receptacle 
for Uio mix, and a beater therein rotatable 
abont a horisontal axis. 


VALVBl—A E, Rope, UUlyer Hall, 102 
Remoen St, Brooklyn, N Y Among the ob¬ 
jects of tho Invention ia to provide a valve 
having a turning movement and a longitud 
iuol movement imparted by screw threadod 
engagemont between the \a1vo and the cna 
ing, wboroby the valve is caused to tightly 
seat and form a water, air or steamtight 
jiinoture with Its oeat under any pressure. 
This valve con be manufactured at a reason 
ably low prioe. 

OIL WELL EQUIPMENT—A. T 
Hauaman, Box 466, Oakland, Ky An im¬ 
portant object of the Invention ia to provide 
a pumping meana for W( lU hsMug a supple , 
mental or reserve traveling \alvt* wbl« h is 
normally locateil In the lower iH>rtlon of the 
working barrel and which is brought into 
play in tho active portion of the working 
barrel when tho main traveling ^nhc be¬ 
comes worn and unsafe for efficient 
pumping 

DRILLING MACHINE MOTTNTING — 
M SuiTB, c/o L E Smith, Modesta, Cal 
An object of the invention ia to provide a 
mouhting for a machine of this typo which 
is capable of a very wide range of odjast 
ment so that the maximum scope of opera¬ 
tion may be provided for the drill without 
reaettlng the drill on the main aupport An 
other abject is to provide a mounting in 
which the drill may be rapidly odjustetl at 
different levels, so that the horiaontal range 
of the machine mny be multiplied by adjust 
ing its vertical pofdtion without moving the 
support _ 

Prime Movera and Their Acceaaoriea 


LUBRICANT GUN—G A Pettit, L A 
N R R Co Shops, New Orleans, La. Tho 
InventioD relates to devleea for forcing a 
lubricant into snitablo reoeptadoa or cupa. 
An object is to provide a device of the 
character d^ribed which is designed pri 
marily for use in ft}1tng the rod cups on loco¬ 
motive onginea The device la adapted to be 
operated conveniently to force a relatively 
hard lobricant therefrom into the oil oapi; 

VALVE ROCKER ABM.-R R Hbd- 
BBto, GranfeU, Saakatdiewan Canada This 
InventloD rriatea to a rocker arm of the dasa 
commonly employed for operatiag the valves 
of intamri oorobnatlon engines. An object ta 
to provide a rocker arm so conatmeted that 
there la no danger of the valve being held off 
its eeat allowiBg a leakage, and a rocker arm 
whkh win canoe the valve operating parte 
to operate silontty and in exact time with 
the reet of the eni^a, tboa Insuring a qaleter 
and better nmning engine. 

VALVE SPRING COMPRESSING MA- 
GHINSL—Q S. BonEnrs, Box 62, R F I> 


6, Lot Angelea, Oal The invention pnr- 
dcalarly relates to that class of tnaebinn 
used In compressing the valve springs of 
internal-oombnatlon engines for tho pnriioNc 
of assembling or dlsnsaombllng the vhUcs for 
grinding or repairing, etc A further oh 
ject is to providf* im attachmf'nt for the 
machine in the form of a shim puiuh ko 
that the same mnehinn may be used culur 
for compressing valve springH or punching 
ahlma 

LIQUID FUEIj purifier—T U 
Gannopi Tucson Aria The objwt of ihn 
invention is to provide a purifii r for atrnin 
ing liquid fuel for use in iiitomni conibuu 
Hon eaglues, to provide an arrmigi in< m of 
compartments and erreens in mich dou-o 
and to provide means for easily cleaning the 
device 


Railwayg an d Their Arceasoriea 

AIR BRAKE VALVE E nAiuns 
c/o W H Hayes First National Bank 
Bldg Laramie yo The invention ry 
latoii to air broke aystims Its purposi ]a 
to provide a vidve adaptcyl to bi inti rponeil 
between the triple val\e luid brake cyUn4ler 
for controlling tho pnsHngo of nlr to and 
from tlic brake cylinder m necordniicc with 
the pressure of air in the tram line. 

ANGLE COCK—F V Cr aiths 26 Maple 
St., Lyons, N Y Among the objeets is to 
provide an air brakt system for trains whero 
in the angle cork cannot be closid or nliut 
off until the brakes have been uppliiMl tlie 
arraiigemcnt being such tlint tin Hetting 
lever is placed from tho sngU cink nt siitli 
a distance that an operator cuniiut touch 
tho setting lev or nnd the angle cock nt the 
same time 

PROCESS AND MEANS FOR SWITCH 
ING RAILROAD ( ARS —F \\ > aou 

BTOW, 3409 W Adams t hicngo Ill Vn 
object of the ItiVLiitioii is to provide n proeeas 
which makes use of a simple and economical 
car propelling moans nnd mny h< reinhl> 

I installed in any switch vnrd for switching 
railroad cars A further tihjcct l« to provnh 
means for quiekiv elnssifying ears and r« 
ducing the nniiilicr of IctcfUinqivfH nicessary 
for the switching oim ration to n ndniintini 
The process will intt preiint thy yanl bcnik 
used in tho ordinnrv wny 
SAFETY AI^PARATI S FOR R\IL 
WAY ROLLINti STOCK—H s \orAW 
r'hopaka Wnnli Ihc obji^ct Ik f<i provnh n 
Hufuty apparatus which is orgunir^d wirli 
tho trucks of On rolling stock inui whnh 
serves us a derailing guard in that it pre¬ 
vents tho cars or tnicks from IluvIiik the 
railway and also serves to npply the brukfs 
when the car wIhvIn leave the raile nnd 
then by stopping tlie train Thia nppnrutuH 
will not intfrfere with the normal operation 
of the rolling stock 

RAILWAY CROSSING—.T P Hone 
Mountain Grove, M*) Tlic invention piirtu 
ularly relates to railway crossings of tlic 
type embodying means for autoinaticnlly nn 
dering the track mils continuous for tin 
passage of car wbi’cU ncrowc the cro-ooiik 
thereby obviating the jars shocks and wear 
which would be caused bv the wheels wlun 
they crosa a gnp between inti rsi tting mils 
A further objoi t is to provide u rnilwnv 
crossing whieh offonls facilitns for mnm 
talning continuity of hnrtl mils for trniiiK 
traveling at right angles to each other 

SAFETY APPLIANCE FOR UVnAVAY 
SWITOUES —B K lIooKN Amnnlbi 
Texas An ohiert of (In iiivtiihoii ih (o pro 
vide a device which is ndapteil primarily 
for guiding tho whecln of « train post n 
defecHve switch and maintaining said train 
on Iti direct route of travel A fiirllicr oh 
joct Is the provision of a safety dcvlc*c for 
laterally shifting the wln^els of a train from 
a defective switch point and wliich is alsfi 
adnptoil to prevent injury to the switch 
points. 

PANTOGRAPH—R B Spikts 607 
First National Bank Bldg, San Francistn 
Oollf The invention relates to a devic« 
commouly known as a pantograph aud useil 
in connection with electric roilrond cars for 
establishing a connection with a wire su|>- 
Iiorted above the car An important obji'ct 
Is to provide control moans for pantographs 
that will answer nutorantlcallv to pressure 
and will cause the contact member to rise 
and dcocend to meet any sitnatiou that may 
arise. 

TRACK LEVEL—T M. Long 1261 N 
Deartwm St Chicago, Bl An objort of tho 
invention is to provide a track level which is 
adapted to straddle a tmek, and which has 
means for indleatlug the height at which one 
roil ia disposed above the other rail A fur^ 


ther object is to jirovtdo a device in which 
reading may bo done from oithi r sldi or from 
tho top and wliich has moanK for uutomnti 
rally dlspOMiiig the device at right angles to 
the rails 

AUTO MATH nRHirtNO DFVIGE 
FOR LOCOMOTr\ CS —B L Hanson 
'Vni Botith Ht Ghicago Ill Among the 
objorts of tin invoiitinii is tn provide a drift 
ing device which will bo automutlenlly oper 
atod when the throfilc of th< locomotive has 
been cloMci] whih the cngiitL is in motion 
tJirrcby permitting n flow of dry steam 
through the vnhe < liainlitr nnd cylinder thiiH 
preventing cindcn? soot nnd the like from 
bring dlHi)ON<d ui tht^ valvt chamber and pro 
viding n cusLioit uf Mb am tlnnin the de¬ 
vice can be rcndllv appliid to locoimitlu h of 
ordinary constnu lion 

R\TT\\\Y TU --T H Baknis 66 
nroM4lway Norwuh Conn An object of the 
indention is to provide n nietnllio tic wherein 
the rail siipiiorting nr bearing blocks are 
Kecnre4| iiinni the 1 khI> i»ortion of tin tP in 
ko*4i manner that tin aarni innv Im_ n a4lily 
niiiovcHl und n pimial vvinn worn thus obvl 
utliig tin lucfsMtv of rtpltuing the entire tie 
\nothcr object is to provide an effective lock 
for securing the In nun;, bloi ks In opi rutive 
ivosition on tin tie 

\TH It\LL BI \R1N< HIDE 
nXJARJ^G Ff)R RAILU()\1> TRU( JvS— 
<» M. IIyndfs 1716 So I nmar Dnllus 
'Peias. The invintion Ihih for an obji ct tin 
pro vision of incnnH nsRocintefl with ii Side 
Waring when by the shm k of thi W4 i|.hl of 
cars on tlie roaiilxd and rail jointM is (fh 
nently rnluciil ho that tin mctssity for re 
pfilring the IkhI nnd the joints is greatly 
red ncc#! 

MTGMVTK UO( K I RPLUASr 
\ VLVIS—It L 1 VhMiionr 10J) Rrew 
‘'hr Avc RedwooHl ( itv ( id \mong the 
ohjeets of tin invention is to iirnvide nn 
luitonintie lock pnrth ularlv ilesigiiHi tn be 
nseii in combmonon with tin rdniHr valves 
of an air brakt and to provhh inenus for 
locking th( vaht in its reluiwd position so 
that It is onlv insessarv for tin o|h rator 
to opv II tin vidvi tin lattir staving opi n 
ihereiifti r iiiimiih 1 m mg provnhd in tlie nir 
brake for <nu'-ink tin piston to rttnrn as 
I 1m pr 4 esiire is r<lfus4 4l 


_ Pertaining to Recreation 

( \MrAPrMnTc«? t \ frnhi, j« 
UH North Kve Kidg. fn Id Park N T An 
ohjivt 4>f this invention is to pniv ido n gnm» 
apparatus in which a ganu stuh as bns4.bMll 
Is pInviMi niid iii wiiuh the huikish of iIm 
> anie ih pi nds lurgilv upon the skill of the 
operator in tin manipulation of rlu iippur 
iitUH A furtlai ohji 1 1 n sidi s in the pro 
\ iNlon of inians wliinhv tin progn hh of the 
1,11010 in«V bo verj iMihdv and pluniiv re 
4 onled 

MXRmi SlPJOl'IR—T S Jafkf W 
Mierman Ave New Haven ( onii Aiiobjur 
of this Invintion is to [irovule a toy wlinli is 
sliappii like u pistol nnd whnh is inliiptisl to 
prMje<t II iiuirbh or otln r siindnr piojechle 
v^ Ith some force from tlie forward end of the 
vh'Mitor A furthn object is to provide a 
lanrhic shiMiti r wiih projcs^ilng meehaniam 
vGdih will be strong and dnnibli and can be 
man \i fill tn red at n rilntivily low esist 

ADVFRTlSTNt. TfH —T W KUEN, 
1626 Hlgewntir \ve t hicngo HI An ob 
M 41 of till Invention is to provide a devln of 
the i^iarmtir ih«(rda'd the use of whUh 
will not onlv ufforil enti rtainnn nl hut will 
strvo ns nil iffiNtive ndvertiHing iiHans in 
which tlio munc of an aiiieli is revuihsl n 
portion nt a time ns tho game progresses If 
a pluver Ik smcissful the eiiliri lumn of the 
i loda advertised will Ih revealed \ii ordl 
Imry pair of dice are useu ns counters 
TOY Plg'roi - L S niMfn c/o Kenton 
Hardware (o Kenton Ohm \n object: of 
tli« invention ia tn provnh n means for pre 
viuting Injury to tlu operator due (o back 
fire or flash when tin pistol is oik rated to 
(Xpludf a paper cap Xnotln r object is to 
insure iho explosion of a cup bv the pro- 
viKion of aiivnl nnd hammer Hn forme r of 
which is dcslgnesl lo rteeivo and properly 
(KiKition tho eiiji in (he path of tlie movement 
of th« Btnking fan of the hammer 


_ Pertaining to Vchiclcn _ 

LOW PRESS! RE AL \RM FOR PNEU 
MATIO TIRES - W A H vBBis c/o Har 
ria Acoeisory Oo Groenvillo S U 'fhe in 
Tcntiou rdates gcnerallv to low preeanro 
ulorma for the pnetimalic tires of automo 
bile# and other motor enra. In this con8tTu<^ 
tion tho movoment of tho atom ia limited ou 


that it can only ncnt at its inner end with 
Hufficlcnt prcMuro to be airtight, the parts of 
the device may bo pro|)crly adjoated with 
ease and while being txmstructod to prevent 
nccidentnl displucomciit, it may be readily 
removed by one untiertslanding the structure. 

AtnviMOrULE LOCK—S B rtArroN 
432 Church St Groonsbeim N O ITie ob¬ 
ject of the invention is to provide u locking 
device which in adaptcil for use with various 
typ4 H e>f steering moclinniNin nnd in which 
tho lo(_k mcH'hanisro ia cinbodkd in the lock 
itaelf Hud is protected without in any way 
impairing tlm capability of the lock the 
dovl4*o 1 m ing at the same time of simple and 
durable esuiHtructi4.ui ami reliublo in opera 
tion, and inrxiHUNivu to manufacture 
CURTAIN CVRRirU—r F LamiCA, 
c/o hite^ide ( aft ( hi sic r S C The la 
vintlon relntea to curtains for vchlcleN pro¬ 
vided with tops ft IS an objtct to provide a 
simple and eflicient means for aupiwrting 
curtains ubuvo the doors of nn uiitumobllc or 
like vehicle so that the doors and the aide 
curtains can be Nwuiig from ojK-n to closed 
position or vice venui without the noccjvity 
of iktaehlng any part of tho sldu curtaina 
from a suppiirL 

LMKRGh N(^y BRAKF LEVFR.—O W 
Pope 160H \V 28th St Oklahoma City 
Okin Among the- objcH-ts rtf this invention u 
tlic provision of a readily accfasible emer 
1.1 ncy brake lever for nppljliig the brakes to 
the rear wheels of a four (ioor Fonl sodnn « 
two door coupe and n lord delivery car with 
the kver being so (voKitioncil that the same 
will not inconveiiunco the occupants of the 
front seats of the cur nor iiiUrfeirc with the 
operator of the car when entering or leaving 
DTKfGJBLF HFADL/GHT —A O 
Wooimi KF Hums Ore An important ob¬ 
ject of the invtntion k to provide^ a dlrigibla 
headlight having miiinH wlitriby tlu lamps 
are simiiltaneouHlv turned either to the right 
or left as the vehlele changes its direction of 
travel nlao to iirovidi. meiinM whr rehy tha 
lamps may be tilted above n horizontal axis 
Ki) that thi rajs will he directerl downwardly 
or euMt seuiie elistanve in front of the car « 
may bo desired 

RADIUS ROD --.J r Haijifman 06 
1 incoln Avt, Sukrn f)hio The primary ob 
jeet of the invention is tho pruvisiun of 
raeUi'8 rods whieh mnv be readily uHlisad 
4 iilie r in Iilu or in ndditioii to the usual 
rinlius rods with a view of forming more 
Kuhstantial support and h ss noisy action, 
and a fnrtlii r obji e t is tlie provision of a 
raetiun rcHl litiviiig me ihih wherrhy ita end 
conncetioiiH may Ik ensllv and qiikklv iid 
lusted lit all timta to avoid rattling and other 

llOtSPH 

(.\SKrr uHcri I'rmR—M McIntvxe 
130 (eiikr 8r HinldHhnrg Cnlif This in 
vention is partictilfirlv doMighed to be lined 
in cnnniK’tion with the tr insmisHion cover of 
a hord triinsmiKMlfin ease An object is to 
provhiu n pritte I tor for the cflge of the gnskef 
which will guide, tho transinlHSion cover pant 
the gasket and vvbie h enn be withdrawn after 
ttio tninsmisHion cover is in place 1 he 
device coiiiprliKH n strip of protee.tmg mu 
tennl bent to overlie tin edge of the gasket 
and having a flange adapteil to rover the 
feico of the giiske t 

'^rtJNM. T J and E A Tempt r 48 
No Ora 111.4 St Medford Ore Vn object of 
thrt invention is to provide a signal which is 
adnptpfl to t>c positioned on the surface of 
the roadway so that its presencu cannot be 
ovurlovtkte! b> persoiiM traversiiig the road 
wny, and which in applied position docs not 
obstruct or hintler in any vvay the pUKsnge 
of vt^hlelcs tloresiver Tin signal giving ek 
ments may be varied to suit the varjing 
coinliiions of |i(,Iit or to ^ive various sigiuils 
to dirtLt approaching vrhiLhs 

DOOR OUFUVTING DFVICF -U L 
Maiinu Bridgewater S D Hie* invention 
relates to n door operating, dpvico wlinli Is 
pnrtle ularly adnpti el for use lu eMnni ctlon 
with garagcH itc Tin invention aims to 
provielu u door o[m rating divieo bv means of 
which nn operator will he nbk to rnnse an 
uetnution witliout alighting from the vrlucle 
tho elofirs iMiiig cHiiNcd to antoianticallv open 
upon the approach of the ve.liich nnd snlme 
qiientlv e lose after the vehicle has passed 
Hi rough 

SrRINtr MOUNT INU —V VV Uacif 
V ictor Uage Motor ( o Melrose Vve Stnm 
fonl Conn tine of the ediji e (s ot the m 
vention is to prtoido a novel spiing attach 
ing means for securing the rear end of the 
Mprings te) tin axh Iionsing V fnrtlie r ob 
ject is to provifie an iirrHiigomi nt wiie ruby 
the working pnrt-H of th< rear axle and spring 
KUHpeiiHittn iMuy Im lliuroughlj lubricated. 








Priceless Service 

Despite fire or storm or flood, a telephone operator sticks 
to her switchboard. A lineman risks life and limb that his 
wires may continue to vibrate with messages of busmess or 
social life. Other telephone employees forego comfort and 
even sacrifice health that the job may not be slighted 

True, the opportunity for these extremes of service has 
come to comparatively few, but they indicate the devotion 
to duty that prevails among the quarter-milhon telephone 
workers 

The mass of people called the public has come to take 
thie type of service for granted and use the telephone in its 
daily busmess and in emergencies, seldom realizing what 
it receives m human devotion to duty, and what vast re- 
sources are drawn upon to restore service 

It IS right that the public should receive this type of tele¬ 
phone service, that it should expect the employricnl of 
every practical improvement m the art, and should must 
upon progress that keeps ahead of demand Telephone 
users realize that dollars can never measure the value of 
many of their telephone calls. The public wants the service 
and. if it stops to thmk, cheerfully pays the moderate cost 

American Telephone and Telegraph Company 
ff AM jpj And associated companies 

BELL SYSTEM 

On* Policy, On* Syctmm, Untvmnol 5*ri;^« 



STEEL STAMPS 

METAL CHECKS > 
'k STENCILS 


THE SCHWESDTLE STAMP COJ 

BRimirPORT CONN ^ 


RACINE JUNIOR 

A PorUbU HiMh Spmmd 

METAL CUTTING MACHINE 


IMVBimOMS PRRrfiGTBl>—MODBU UADB 
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motto_ ^ __ 

R«clni jRolor eailly out p«rformi nny midilna 
ot uma mIm EiTremaly fail and parfflanantip accu 
rat^ a to running mat« to tha famoua line of Radne 
H S Matal Cutting Machlnaa A time and monay 
■aving DocMfllty to evary atosp Ruaa from lamp 
iockat. For datallad Information writo to 

RACINE TOOL A MACHINE CO 
D«»« B WLpm USA 


The facilities of a lar^e ma 
chine shop equipped with 
an extensive variety of tools 
IS offered for production of 
mechanical devices on larjie 
or small scale 

CONSOLIDATED 

SHIPBUILDING 

CORPORATION 

MorrU New York Qty 


The Scientific American Digest 

A review of the technical and trade press^ consisting of abstracts 
from leading articles announcing the newest develop* 
ments in industry and engineering 

Exact refermce^ to the souremM from tihick the$e abstracts and quoteUlons are mode joUow 
each abstract the numerals rejerrinfi respectively to the volume, number, and pages occupied 
by the orxgtnal aruclc in order that those who wish for further data may refer to the 
originals Other digtsts ordinarily appear in Electrical Notes, Service of the Chemist, and 
other departments which arc omitted from this issue 


Automotive 

Oxidized Kerosene as Fuel —Experi¬ 
ments mmle hy tbt reHLuroli lahnruturles uf 
tliL Cuintxio lustittite of 'lii.hiiolftKy A^ltt** 
burgh, huve itbuwn thr rclativii Lffleientrit-U 
oE oxhlizod keroRenr itixl let roRone uh fiitlR 
OxbliEetl keroMiiMH ouiist less kuiteking 
Un<b licitH thun ooinnioii kirtmint Tftbni umCiI 
in ktroHiiie eiiginiH Jt wus alKo demon 
iitrutvtl Ibtit oxltlircd kcrnnrnca huvv nlHiut 
Ibo Mimiti }>oHor ix>feiirjnht]ca ua ordjnnry 
kcrtiBPiic (\cn lIiotigL their tJtfrmnl Miluoft 
lire uni ti^bth bss Tbia uiitinialouH tomli 
(ion la title it la tliniight, to the better 
aIciiii up in till eonibiiRtinn of pitrtinlly oxi 
fu< In The aiicctRHftil oiit<'oin« of thi* 
Mork prnmiHeK that oxldiyetl k< rnacne, whltb 
ia mannfiKtnred from low grude petroleum 
by ciitnhtk ttxidation may bt'tomu a useful 
ftii-l 111 tJie fill tin Owing to its proiU'rtien 
it may eomc to be un< d industrinlly iu kt ro 
sfiie engines ttr aa a blender with gnuuUno 
for UN( in gasoline engines 

Knockletia GaHolinc developed by the 

Oent.ral Motors Uestnirli t’orporution in 
HiiitiCKtlon with Mniwaehusetts luatltute of 
Tcchiiologv IS on (be market la om state 
nnd will be nxniinble all over the country 
ns soon as pro<1uetioii can be inereasexj If 
It rlnJn kaoeks are rnnaotl by a high pres 
sure Iiigli voloplry wa\( striking the top or 
aitbs of tJie combustion ebamlH r thm gup 
pressing tin knocks is a matter of sup 
pressing Dus wiixe Tin addition of 40 lo 
Of) fier rent of la nziro or nloobol neeom 
plialns tills purimse but there is not enough 
of pitln r of tbiMt futls to doctor nil the 
gas winch wt now usi. at tin national 
rate of a KMlOO gallon tank car per minute 
R^startli showtti that the knock conM be 
siippresRtd bv Dn addiHon of \^r^ small 
amounts of dlithxl tulluride one \oInme of 
this material bdiig cqniinlont to 2<50 \oI 
limes of henrine ns nn nnti knock material 
wiiilc tun xolniin (►f lend tetraethyl equals 
D2r» vtdniiMM of laurJin in the same manner 
The in w product is railed ethyl gas' — 
Fcch ]2uo At MX, 4 0 p 210 

Performance Tests on Automobile Tire 
Camngs con<lucted by the Bureau of 
Htandunls sliow Muiiie ninarkabU rtsults 
In pruttitull^ all easts Die rotffident of frie 
tion at the start of motion is less tliuii that 
during rotiDnuoiis inotjon—a result whirh is 
quite different from that usunllv applying in 
tests in which frirtion roeffieieiits are mens 
need On rlenn wettetl surfaces I hi cn 
eflinent is in some cases Jilghtr than on 
the Hnme suifacts drj This U tnu oa con 
oroti and in some ihhih on nsplialt James 
is of tin opinion that the slippary rondl 
tioMB often encouiiteretl on hard Rurfneo 
mads, espeeinlly when thfy are wet is line 
lo the presence of a film of Bomt fon ign 
Biibstaiict- whitli in Lflret arts ns a lubrl 
cant roiflitients as high ns 0 80 are quite 
general and of 0 OO or oboip not nt all un 
iiRiinl The roeflirient was 1 00 on one piece 
of rough concrete and actually reaeiiwl 1 Ifl 
on dry pinto glass in ouo case 1 The lowcJit 
ooefTiciLiit found on any road surfare among 
those trietl w us 0 G4 on wet oiled anphalt 
Friction in motion truiiaverso to the piano 
of tht tiro Is usually about the same as that 
parnibl to the plane and the conflguration 
of the trend apiiears to have little If anj 
effect oil hard surface roads It was jFonnd 
bowel er Uiut romiioHiHon of tread rubber 
hud A marked effect upon coefflrtent of fric¬ 
tion on hniHl smtioth surfacea.— 

Tnd , 40 22 pp 1001 00 

Meana for IncreafdiiH the TleUI of 
Gaaoli^ne from crude oil by the applica¬ 
tion of cracking mothoda have recently been 
derised Depending upon the origlnftl char 
acter of the oil, this Increase may be m 
much as 18 fold The oil is heated to about 
076 degrees Fahrenheit under DOO to 000 
pounds pressure while drcnlatlng through 
tubes In a furnace, and Hows to a largs 


InsulnttMl cylinder where the eompletinn of 
tbo cracking operation takes place This 
(vliiider or reaction chamber must stand 
bent pressure, corrosion by sulfur in the 
oil nnd be nbsnlutelv leak proof, for the 
gasullm under high prcmiire is well above 
its ignition point The use of forged steel 
rvlindcm for lids purpose has met with irig 
nal sncccsa —Iron Ago, 112 18, pp 1176 7^ 

Industrial Progress 

The Cotton Manufacturing C'Cnter of 
the Country ia today in the South It 
now produces conHiderably more than half 
of tbo cotton cloth made in thn country T^p 
to a short time ago cotton cloth could not 
HuccrtwfuJIy be maik except In certain 
lociilitujt whtre the air wuh BufbeieuUy moist 
and liumhl That Ih why Miuuuichusetta and 
Khodc jNland, with their broken coiuiDine 
and iiurnlK.rIcsN bikf s and rlvnrs refrulUng 
III etmstaatlv humid aliuoRphcre became the 
imiUr of the cotton industry In this conn 
try, precisi ly as LaucUHhire for tiimilar rea 
sons, grew to be tlie centt r of the Industry 
in h ngiund No attempts to spin cotton in 
the Hoiith were aueceKafnl until the huraidl 
f\ing apparatus was disco\<.ret1 This per 
mitH the filieni to be picked tlrawn and 
fipiin properly Mill expanaion in the North 
huM been prneticallv non exUtnnt for the last 
two yfors A great deal of Northern capital 
has liet n put into SouDk rn cotton mills and 
(loiibDcms more will go iu the samo direction 
but BO long BR tlio mills iu North and South 
< iirolinn and (leorgift can produce more 
t-lhtltuDv tbuu those in the Bay State and 
LltDo RhiHly—most of the money Invested 
in the cotton buBinesn will be apt to go 
South—/mf Digest, 2 10 pp 760-61 

Through Electro-deposition, metal pat- 
tcriiB arc mailt m ry act urate!y owing to the 
fact that tlnn is no slirinkagc involved 
Sineo tlnse path rns art txact duplicates of 
thf original in hirc shape ^nnd flni«h it is 
ob\ioiiH that machining hling and scraping 
are iiractically all tiiminatetl ratterns can 
bo mndo of < opie r brass nickel nr any 
otlitr mttul or combinutlonM of rni tal (for 
exnmpit u nickel surface with a copper 
biuklng) The mithcsl of pnasdiira is aim 
ilnr to that in eli'ctrotypirig CaBts of 

wax, plaster of pans or any fiisihle alloy 
are taken of the demrod pattern to be repro 
duoi-ci TIkrc cnslM arc made conductive on 
Dm impression surfacis In the case of wax 
or plaster of puna graphite is utuHl lo make 
the conductive surface C^mtuct wires are 
inserti d in the < nsts to make a connection 
in Die plating tank and eoniluetive siirfacs 
of the east Hnitablu iasulntiou ia given 
these casts to pn nt the metal from nprond 
ing on the noii-condueilvr surfaces Those 
casts aro Dan plaind in tbi desired phtting 
HolutionH and are allowed to run until the 
disirerl UiiekiiesB in obtalnwl Tile casts are 
taken from the bath and the mutal deimaita 
nmoveil They are backed np with sorao 
suitable alloy such as white matal to give 
strength if iiooesBary The partings are then 
checked very cloaeiy and maehlned or ground 
off if rwmiroel and from this point the pro 
cedarc is identical with the old mothoil This 
method is filling a long felt want in the 
foundry nnd is perhaps the one big advance 
step made iu the proftuctng of metal patte»« 
in the last 26 yeure — Mciol Ind , 21 12, p. 
49fl 

Tha Mercury Vamr BoUer provides for 
the vaporixutian of mercury expanding it 
tbnmgh a turbine and utillring the heat of 
the exhauat to generate etcam from water 
this steam being put through a separate tor 
bine That ts, the mercury oon^ser sur¬ 
face ia the steam boQer In this way ad 
vantage la taken of a much greater tempera 
tiire range than la possible vrith steam alone, 
and the thermal efflriency approrimatsf that 
of the internal oomhustion engine, namriy, 
one kilowatt hour at about 11.000 B,tu If 
(ConftowMl on page S$4) 
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A Radio Statement to the Public 


The Meaning of Coordinated Scientific Research 


K eeping its pledge to the puhhc, the Radio Corporation of Aineriea has con¬ 
centrated Its vast research and enginecnng forces upon the solution of certain 
fundamental problems facing the art—problems which have become more apparent 
as broadcasting stations and radio receivers multiply 


The phenomenal expansion of the radio in¬ 
dustry, and the universal and ever-increasing 
appeal of radio represent an outstanding cie 
vclopmcnt of the present century—for this 
industry has grown from infancy to matunty 
in a space of but two years 
# ♦ • 

Briefly stated, there is today a necessity for 

—A radio receiver J>rovtding super selectivity 
—the ability to select the stition >ou want— 
whether or not local stations opcMtr A selectivity 
which ifoes to the theoretical limits of the science 

Super•semtiwmess — mcanmi: volume from 
distant stations—alonu with selectivity 

— Improved acoustics — more faithful reproduc¬ 
tion of broadcasted voice and music than lus ever 
been possible before 

— **Non-radtaiing** receivers— ’ new develop¬ 
ment, a type of receiver which, no matter how 
handled, will not interfere with your ncnjhbor’s 
enjoyment 

— More simplified operation — ^ super-receiver 
requiring no technical skill, thus makinc the 
greatest ac hievements of entertainment immediately 
available to all members of the family 


—A receiver for the apartment house and pop¬ 
ulated districts, requiring neither aen il nor ground 
connci non 

—Another type of improved receiver for the 
suburban di\trtctSy vqu illy capihle to that aho\e, 
for use v\litre the erection of ui aerial presents 
no problem 

♦ • ♦ 

Painstaking search in quest of these ideals has 
led to new discoveries setting new standards 
of excellence and performance—discoveries 
which hive estaldished 

First — th It improved acoustics are possible — a 
matter of scientific research and not of haphazard 
design — for truly melodious rueption 

Second— \\\di dry battery operated sets cm he so 
d< signed as to give both volume md distance 

Third—ihtit iht regenerative receiver is sustcptible 
to marked improvement providing silectnity, sen¬ 
sitiveness and simplit iiy of opcrition hitherto 
dcinud impossible of accomplishment 

Fourth—th It the Super-Heterodyne—the hitherto 
compileited device requiring LUginccniig skill to 
operate — could hr vastly improved — improved in 
sensitiveness and selectivity—and simplihi <1 so 
that the very imvue and the liyinan could enter 
new regions of entcrtminicnt and delight 


Watch For Further Announcements 


Radio Corporation of America 

Sates Offices 

2Vi Broadway, NYC 10 So LaSalle St , Chicago III 433 Catifomia St , San Franoitoo, Cal 


Radiola 
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124 


SCIENTIFIC AMERICAN 


FamoAnr, 1924 



Dam Building 

Induttry and irrigation have compelled the building of 
innumerable dami all over the country—hu^e one* 
that impound millioni of |atloni of water, and little 
onea not much larger than the old time miller*! dam 
that provided power for hU mill aa well aa a good place 
to fiih 

Yellow Strand Wire Rope ii doing ita full ihare in thia 
important work, handling vaat quantitiea of material 
every day economically and aatiafactorily 

The Strand of Yellow which ditfinguiahea (hia powerful 
rope from all other! ta the maker a mark of confidence 
in hi! product and your protection 


Motorists 

Carry a Bathne Aulow 
line in vour car and 
aafeguard your ipare 
tire with Poweratecl 
Autowlock Both are 
made of Yellow Strand 
Aak your acceaiory 
dealer 


Thii pioneer rope manufacturer alao makea all ataodard 
grades of wire rope for every purpose Order from the 
nearest authoriaed dealer 

BRODERICK & BASCOM ROPE CO. 

805 N First Street, St Loum, Mo 
firMckei New Tark imI StsttU FoetoHm S< LmI* bW SmIUs 

Authortxmd Deedmro m olf indviatnai LocaUHwa 


IfeUow Strand 

WIRE ROPE 


GEARS 

All Klihde.Btnell 

Tfc# m«*t Mf irtU rtMMfo wikI 
■ suutuLl W n f ■ nMniiUt* 
til r«Mi«hi ttH'li ri>rImnMt&ta 
hipntmt (.kn BWiuuut* (in I 

vWn uf all kind Bmd on r^ur In 
qUlrUn 

WrItP for (iktul ufUP 211 
CBKAGO ma GEAR WORKS 
IftS M Mbrw Stna OUcafi 


UNISOL 


tn S$ngapor9 

StrkluSul III Ml 1 rt Hlif Canada Uirougll ut 
the IJ S A —3111 n n 311 Inpn ii Mig wiHrid of tlie 
varl( tin in IK I ilir VI rid I tnnf I i» brinit ft- 

fully u cii 1>\ lli wlin are uucil ltd aIw ivk t i the 
p< tnt III hi.iiiititiiinfr i^rkUnii C ndilK n 

If we w ir I 1 1 mire that Uiilw t will o r 
rect iiudcKiriliit lx tier lecd wjtrr rinliiirni 
would n i tfer ii u i i\ iild we I rwnrd ll it r ush- 
out the World iiN Al l ruvai.. Paniphlut on re<iuciL 


The MONARCH Jr Lathe 

Is PriemJ WUhtn Your Moans 
Moei efB<.lent machine tool you can have fb 
home workahop repair ahop ur aarage loo Turna 
out with innOth Inch accuracy *11 imall wood 
and tnclat porta that other lathe* will I xprri 
mtntSTs invsHitn mschomict enthualaatlc ovar 
- It <^mplctr> 

}y equipped 

auto a a fel y 
d e V I c e a 
k«ml quick 
cbaatle Rear 
S Utfae—2'j 
f| bed-«rllh 
bonch le«a 


Sand for Free cmimlog 


*245 


UNISOLMFG CO 


Joraoy City N J 


A 1*0 built with bed lenRtbi up to 8 feet Mado 
la 11 Inch awitii tlso top at alUhtly hiRher plica 

THE MONARCH MACHINE TOOL CO 

4S0 Oak Siraal SIDNEY OUa 


Six Machines in One 

Sew, Semler, Drill, Grinder, PeUaher end Buffer 

1^1 Boice Pony Bench Machine 


A deoldwilT pra ttrftl cxtremNlreom IM >rUK. BUILT Mar tilnee are hi Sally 

■ ■ pact, prartaiou nwrhlnr llelafii 10 ua« In huudroda Of ihobf) Thauel^ 

UAudlrad and I aniidinR whrol! A Rbaolutp aoouToey and low ooai pro. 
nwa.A and* aanddlara a s cbnrk. ride a toeatus for prodttclttc a b«tier 

a Top 10 xi9 naatlr remnvabla fewi job foe Iom money Bdca aawt ere 

UP to 1 1/2' aUH k KmUt drlTtn by mode la six modew^re t>ortabia HA 
174 or l/a hp motor attach toanylight aocket. 

yt|.ar,fe«8B«!Mres W B. & J. E Boice Toledo, Ohio 


Sdentifle American Difeat 

(rcmfmufd from pooe 1B2) 
ws compere the mercury vniKir prooesa with 
s ateem geiipratlng plant rtinnlng «t 200 
pouniie ateani preeanre uiid with ue higher 
stanilards of eifiriRnry in turblnm and suxll- 
isriea Hio mercury stoRm combination with 
mercury at J5 poiindH gugt tbouU), nocord 
to out writer gi\R Hbuut G2 por cent 
mure output in electricity per ponntl of fuel 
And if ill aucli u plant riie boiler room ia 
re^equippetl with furuacoa and mercury ap¬ 
paratus orraiified to bani IS p<»r cent more 
fuel, the Btution capacity with the aome 
atearo turhines coiukinioni auxiliaries, etc., 
yrontd be ItiereHuoil ubout SO per centv— 
i*oic«r, 58 2S, pp 870-80 

£]ectrofanned Hogs represents the 
latent ndtiinmm'nt in the uho of electricity 
for o\ery conceivable puritoae On the 101 
Ranch now the largCHt ranch in tho T^nitod 
States, tho head of n large herd of fancy 
hoga, known na Tlie Orcat I Am ** has a 
•p^ol home witli a ih vice on which he has 
fherely to ntep enuring a large electric fan 
to be switched on Stepping on another 
board electrically turns on a showerbatb 
In Hcvera) email maternity hotmati for the 
sows, provision is made for electrically 
heated pads which are used when pigs are 
littered during cold weather to keep the 
new borna warm Power la generated by a 
lOO-horsepowcr Phrnel engine for which the 
oil la produced on the ranch, which lies 
within the Oklahoma oil field Natural gaa 
secured in o like manner U uaed under 
boileni to ginerato steam Mlectnc light ia 
nse<) to lengthen the working hours of hens 
thuR iiicrenHinp the egg output — 7?cC- 
ordt 84 21, p (10 

The Use of Bituminous Coking C4>al as 
Water-gas Generating Fuel is found to 
be unquestionably preferred to that of coke 
at its pro\uiHnR iny;h priee acconliiig to 
investigations inndt bv the Bun au of Mines 
Cenlrnl district bltuminouH coals ha\t been 
himmI to some extiiit during the past few 
Tears in Illinois and surrounding States aa 
water giis g< n< rator fuel As prices of coal 
mid coke tidiancc with an inertasing ninr 
gin of differt noe hetwn n them tho ocoiiomy 
tliut can b< rcfllizetl from the use of ctml as 
gciurattir fml increases IVTieu coal is suh- 
Ntitiitctl for (*oke ami the same methods of 
operating naid iis vi 1th coke there is an 
appreciable waste of fuel which can he 
climinatei] Tlie iitnount of this waste per 
thousand feet of gas made will increase as 
the standard of gas is lowtretl The present 
tendenev is toward n lower staiidartl for 

dty gas One methml of eliminating waste 
—the use of n w aste heat boiler with com 
biistioii chnmbir—is siiggestetl and diHCuascd 
in Tcchiileul PajH r 271 by VV W Otlell, 
fuel engineer whieli may !>« obtalnctl from 
[the TVpnrtment of the Interior, Bureau of 
Mines nshington T) C 

The World*M Nitrogen Consumption 

Inereased between 1011 and 1918 from 808 
031 to 1 2H5 ^8 net tons or 50 per eciit 
the proportion dt rlvetl from (*hile and from 
roal tietnustd whiht that of fixe<l atmoa- 
pheiic iiitrogiii inor<.iisutl until th( ntmoa 
plicrc supplied a grenti r p»-rcoiitago of the 
iillrogru consumption thon either of the 

other sourt'ea The fixeil nitrogen Industry 
was thus C8t«?tlishi<l In the world and in 
1022 wc find the consumption of 875 000 not 
tons of inorganic nltrogfn made up of 24 
l>er cent from riiilLan nitrate 35 per cent 
from the coke and gas industry and 41 i>er 
cent from the ntmospheri. In the United 
Htutes in 1022, 179 (MM) net tons was used 
with production from eok* and gus of 58 
per cent and atmospheric plants 1 per cent 
of this Hinount In thi peace time deielop- 
ment of artual pnalucliig plants for nitro¬ 
gen fixation the I nited States bus taken 
praeilt ally no part less than 3 per cent of 
mir prcfHiit refpiiretntnts being supplied by 
the fixation of atmospheric nitrogen within 
our borders The Ignited Statca Nitrate 
Plant No 2 at Miisrlo BhouJs has 40,000 
tons cnpnmtv which shows that oven though 
the Mnaole Bhonls plant wore now opor^ting 
we would then 1 h‘ protlnolng but 20 pet cout 
of our miiiiial consumption in fixed nitrogen 
It is quite evident that no large nitrogen 
Industry exists In this country todays— 
CAem ond If crfnlf Rng , 20 24, pp 1047-50 

A 22,0<H)-VoU Electric Steam Boiler 

bus recently been installoii In a plant at 
Berlin, N H Tt Is an IfiOO-horsepower 
boiler oiH*ratlng nt 135 pounds gage pressure 
ami Us use takes the ^aoe of W long tons 
of coal In a day of 23 hours—coal worth 
1650 under the bullare It dlsplaoed The 
t^iique feature of the tostaUstiOB is the Tory 
(Contmvod on pope 
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fhe DiiuSs 


sayeyourmoS^loof 
^fhis report tells 

D ings * High Inunslty” Mognade 
Separators or# nuking money In 
doily service by freeing monufacmied 
products of darning iron Poods, drugs, 
gloss,pottery firecloy—theeeondo thou¬ 
sand and ons other products must not 
contain iron or their quality is lowered. 

Are you removing Iron without the DlngeF 
Then you rr not doing ft the cheapeRtwer 
IirvestliRtel Bend a sample of your material 
from which Iron la to be removed to the Ding! 
laboratory a corner of which U ahown above 
A report of the poaalbillty of magnetic aepara 
tion and the aeparated material will be aent 
you Only a amall laboratory fee U charged 
Send the coupon for detaila. 

Dtt^s MagHshe Sepantmr Co, 

79 $ Sw rt fc Strvef MikMakec 

New York 52 Vanderbilt Ave 
Lob Angeica Ban Fernando Bldg 


iKgncth 

SEPARABOI 


OfagMelie onpmrmiimm a«#eai 

gy^ t tb e ee eilitee *aet^ 

fSSitlSS ' ^Sg * rJteJs yga 


DuiS fWMoliM AMor, 





Ttrifiit'USf w 


Smi dU <9 

DINOS MAONSne SEFARATOS CO 
70S Smith SIh Milwaukee 
—for Inatruotlona for aending uopte for 
magnetic aeparatfoo report and free bul 
Ittlna. 
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Powered Like Europe’s Finest! 

A thoroughbred m action as well as m looks* This beautiful Willys-Kmght 
Coupe-Sedan is powered with the wonderful Willys-Knight sleeve-valve en¬ 
gine—the same type of engine used in the Daimler, Panhard, Mercedes, 

^nerva and other internationally famous and expensive cars of Europe, 

An engine smooth as silk! Quiet* Quick! It actually improves with use. 

Sweeter-running at fifteen thousand miles than when new. Immune from 
valve-gnnding and the woes of carbon. Amazingly sparing in its appetite 
for gasoline and oil. And with even greater economy in its ever-wearing 
endurance. Owners report 50,000 miles without engine adjustment. 

Coupled with this power are the comforts and conveniences of an original 
body creation of steel, finished entirely in lustrous black. Deep cushioning 
done in washable Spanish upholstery. Doors front and rear provide easy 
exit and entrance. A motor car of consummate charm and infinite mileage. 

Willys-Overland, Inc,, Toledo, Ohio » Willys-Overland Sales Co Ltd , Toronto, Can 

Other modeht S-pM*. Tourirn; $1175. 2-pMi. Roed«er $I 175, 7pa«. Tourinf $1325 5-paw. Coupo-Sodan Dc Luxe $1550 5 tm* Sedan 
$1795.5*p*»S»dMi DeLuM$1095, 7'PM».S«(1 mi$ 199S to-K Toledo. Wa raearve the right to change price® and spedfications without notice. 

THE DAY OF THE KNIGHT IS HERE 

WILLYS-KNIGHT 

Qn^e-iSedan 

Standard 

n45o 
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HARNESSED AIR 
SAVES $1,482.00 YEARLY 

Production losBes, due to dust accumulations, 
were stopped, by the right use of controlled air. 
The problem was solved in a textile mill where 
every machine had been stopped 2!4 hours each 
week, simply to allow cleanmg. 

This instance, in the textile industry, is only a 
suggestion of how properly controlled air can 
reduce operating costs and improve working 
conditions. 

Air IS just as easy to control as steam or elec¬ 
tricity. There is a place for this natural force in 
your plant. 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Mui 
Camden, N J 


Plant! located at 
FromtngKam, Mau. 
Berkeley Cal 


Sturtcvmat, WUc. 
Gmlc, One 


Sulca Efiftnccrini ODRccs 
Atlanta Oa Lot AnttelM Cnl 
Roaton Maw. Montrtal P Q 
Buffalo N Y Now York City 
t nmdan N J PlttsbUftb P» 

( hlcaflo 111 Portland Ore 

(Jndnnatl Ohio Rochmter N Y 
CUveliinJ Ohio St Loula Mo 
Dollaii Toiai Salt Lake City Utah 

Detroit Mliii SanFnincleco Cal 

Hartford (A>nn Seattle Wash. 
[adUnapolla Ind Toronto Ontario 
Waabinftton D C 


Forcifn lUprrMncotlvcj 
Sturievant Raft Go Ltd London 
Sturtevant Gle Parla 

American Trading Co Tokio 

Amarlcan Trading Co Shanghai 
(dittun Neill Bug andMach Co Manila 
< a turn Neill & Cjo Ltd Honolulu 
H P Cregory & Co Ltd Sydney 
Bluir Reed k fjo Ltd Wellington 
WesMlhoelc and Poor Caracaa 

Wcaaelhoeft and Poor Bogota 

Creneml Machinery Oo Tampico 
Pedro Martlnto Ini. Lima 

Companla ftolo Americana de 

In^rtadun Buenoa Atroa 

A £ Barker Johonnaeburg 



I Sdentifie American Digeet 

I {Continued from pu^e lt4) 

liigb toltdge uoetl without a fttotPdown trano- 
former It wat found that tba nooewarr 
tratii(forTOcr« would have been twice that of 
the tTR nil formers themaelvea, and since thU 
installation was intended to be used onl/ 
to hold Btenm over each Sunday in a plant 
whore oontinnoiis steam was necesaary to A 
paper makiiiK pniceiw, this would have been 
pmhibitivL But no electno boiler of such 
high ^oltiige had e\er boeu built or even 
nttempted The inatHllntion Is considered 
to bo a must surcewful venture, the dlf 
ficultlcM which had bem anticipated not hav 
ing nmtorialixetl The matter of insulntlon 
of the conduotoru tv hero they enttroil tho 
tanks, tho fuared inability to oiiorate at low 
loud and tho rapid wciir of olcctrwlos turned 
out to be uoedltHR worries. The cost of 
instnilation was $20 000 and it will have 
returned its entire capital cost in only 46 
days This is largely due to block rates for 
iinnday powtr— ^Jnar* and Engineering, 
40 11, pp 200-01 

St Louis ia to Become a Steel and 
Iron Center, following: the development 
of a new ore held near that city, according 
to Manufacturer n Hocord, a magaEino do 
toted to the bniiding up of industry in the 
South There is pro4ltippd williln a radius 
of 100 miles of iht city of St Louis every 
nec«sHary ha«ic mutennl including a i>ortion 
of the iron ore the coal for mokliig metal 
lurgical eoko limestone and other raw ma 
terlal and there now Is growing In and 
around SL Ixutis a mlu of smokestneks over 
tho plants that hn\e been and Unit are being 
crecte<l for tlie purpose of uLlliring the iron 
and aUcl \11 of tho basic matorial Is pro 
ducef] (dung the lines of tile Missouri PuciBc 
ItidlTvuv The eurfneo outcrop at Iron 
Moiiutiiin extends 8000 feet in tlie shape of 

horoe nUoe going downward ftpproximrvtvlv 
1000 feet with «u average thickness of 10 
feet Be Rides nil this the primary on ap 
pnnntly i*s presi nt lu vast qiiaiUilits T h< 
vein nlrtarl> has bitti cut a distaticG of JJ4 
feet, cllsiloHing a pcdintial tonnage greater I 
lliun the approximate 4 000 000 that was 
taken from tlie mountain prior to 1020 
There is ftTuiiubie in tin. St Ijouis district 
everything iRttsharv for the de\elopmcnt of 
a great iron uml stftl < enter Tho FuRtern 
Central coal field lu*s directly to the east.-' 
Mfr'a 7?rc, 84 21, pp 6761 

Mechanical Engineering 

A Revolution in the Construction of 
Power PlantM has taken place within the 
past fiw years The n i iprucating engiiiL 
of 10 000 horsL|K)wei haa givtii way to Hu. 
Rtenm turbine of 87 000 horsepower The 
public service stmin Imiler of TfiO pounds 
pressure of wliith a few were built in 1022 
is succeeelcd in 1027 by the boiler of 1200 
pounds prcHMure The 1600 pound boiler is 
under coimidtration here, and on txperi 
mental Iwiiler for 8200 poiitida prosmire Is 
building in Fnglund —/run Aoc, 112 18, pp 
1176-70 

The Manufacture of Hardened Steel 
Rolls Has Recently Undergone an Active 
Development — Formerly, nearly all cold 
rolling of strip and sheet mttul was done 
with chilled iron rolls In steadily increns 
Ing Yolnmc thtse are hiinr repliifHd by heat 
treatcil hardenefi slightly drawn ground 
snd pollshdl mllB of alloy Rtool usimlly 
chromium chrome vanadium chrome molyb 
denum chrome vunudiim'i inolyb<lenuni or 
dirome Dingsttu vanadium Fully hardened 
rolls of thoso alloys may be made imuJi 
border than chillfnl iron rolls the hardness 
runs in the nrighborhood of lit) to 116 
sdoroscopf They take a much higher 
finish pro<luco a correspondingly bettor sur 
face on the product and aro reasonably long 
lived if trcntwl properly, as they deserve to 
be for they art umong the highest ex 
presaiono of the stool moker a art.— Iron Age 
132 18, pp 1176 70 

The Manufacture of Crankahafts Has 

boon much faulitatwl by a new machine tool 
invented in Denmark It consists of two 
opposed milling heads on horlxontul shafts 
carriod by huunjugn each with three adjust 
men to and feeds at right angles to each 
other Between them over a pit, is a driven 
table provided with vise Jawr adjuatable 
towanl each other and with reference to the 
axis of the table Clampftl between those 
jaws in a verticiil ponllion, adjusted prop 
orly with reference to their axes the pins 
and webs of a crankshaft can be machined 
oli over by the revolving enttera controlled 
by the feeds provided by the housings or by 
revolution of the table There results 
{Continued on page it8) 


Ths Ant photo below ihows o ftrebrisk 
lining sRct s psrlod of Mfviss. Thv sso on ft 
•bows • Pllbrko Lining sftsr ssms servleo 




Ju$t one difference 

the lining— 

O NE diflerence but what a 
vaat difTerence it is 1 
In the upper photo, the crum¬ 
bled aide wall is an unanswer¬ 
able argument against laid up 
firebrick, below, the staunch, 
jointless walls are a sermon for 
Plibneo 

Both photographs are of the 
same fiimace, taken after the 
same amount of the same kind of 
service And the result is no re¬ 
flection on the quaMty of refrac¬ 
tory used in the brick furnace 
The irouhle ^tar^td o( the joints. 

Doesn't this illustration substantiate 
the conservatlveclsim that Plibrlco will 
outlsst built up linings two to four 
timeif Doesn't it prove that although 
Plibrico coats little more, it li worth at 
Irnst twice as much f 
Plibrlco is the highest grade refrac¬ 
tory In the most usable form—plastic, 
so that it con be pounded and molded 
into any required shape by anyone who 
can swing a mallet When vltrifrcd It 
forms a rock-like one piece lining that 
withstands temperatures to 3100" P 
It is described in the big book shown 
below — “Refractories and Furnace 
Design '' 



D s rw Off 

JOlNTtUt Fiat BRICK Co 
1199 CLAY IT CHlCAeO 


Pllferteo 1» dcHvereS 
onlyinatetrl contain 
era of distinctive ap¬ 
pearance aa Shown 
above Warehouse 
atocha In flO cities— 
see phone booka. 

C»kpoM krittfi 
fnt book 



Jointlsaa Pfrs Brkk Co , 

nS9 Ctay Russt Chicago 

Plcaas sand ma tbs 8a-paf« boohtst, 
tUft-actorlaa and Fumaos Diolgn"—no 
obllgatfam 








FIBBVABY, 1924 


SCIENTIFIC AMERICAN 


127 



FO:^IZING 

’ the AmericatillailwtQrExpress 


The expenence of Edward E La- 
Schum, General Superintendent 
Motor Vehicle Equipment, Amencan 
Railway Express Company, in the 
use of Ford Cars and Trucks and 
Fordson Tractors is an outstanding 
example of how a business can be 
“Fordized”. 

In hundreds of cities, millions of 
pounds of express are delivered every 
day by a fleet of 1200 Ford One-ton 
Tructa, many of which save their 
cost every six months over previous 
haulage equipment 

In large transfer centers Fordson 
Tractors shunt cars and haul heavily 
loaded trailers In the Polk Street 


Edward B. LaSchitm U 
tKt auc/ior of a n*w 
book, * Tht Motor Truck 
-AbPM Machantci, 
for Otunott and Driven^** 



station, Chicago, one Fordson saves 
in time and labor at the rate of $4370 
a year 

'rtic use of Ford Coupes and Sedans 
by Officials, and of Ford Touring Cars, 
Roadsters and Coupes by inspectors 
and repairmen instead of street cars 
has doubled the efficiency of these 
men 

Even the payroll is Fordizcd A light 
delivery car traveling through build¬ 
ings, replaces two pay cages and 
saves much time 

Pnvate and public business alike can 
be profitably Fordizcd. To Fordize 
IS to economize 


Aak any Ford lUaler for 
audiud Qouid RrlxrrU 
Proving there facte. 


CARS • TRUCKS • TRACTORS 
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Shall the river work¬ 
er shall you? 



Back of every Kreat 
step in woman's pro- 
greu from a drudge 
to a free dtisen has 
been some labor sav 
Ing invention Back 
of most Inventtons in 
clectridty’f progress 
from a myst^ to a 
utility has been the re- 
searchof General Elec 
trie Company scien¬ 
tists and englaoers. 


Too many women, abroad, are 
still washing clothes like this. 

They go to the river. Our 
American nvers are being 
trained to come to us. Water- 
wheels dnve electric genera¬ 
tors—thus water is supplied 
to your home, and electric 
current runs the washing 
machine which has banished 
so much toil 


GENERAL ELECTRIC 



UTHES 

9 to 18-inch Swing 

LlstpHcc Ills Rnd upao- 
cordtitff to tile When 
ready to buy a«id lor 
Lathe CaUtus and prkea 

WFlJobBvMiGiL 

imu^ioauwt ni 


WHY NOTE 



Ice Making and Refrigerating 
Machinery 

Corliss t Poppet Volvo Engines 

JiTui/altfU ««nr upon ro^usH 

__ THE^ VELTER MFC. CO 

899 CtoslM STM MUwotJm, Wia, 



/// :s \niifi 

\1C>\ I 1 VfH 



SENSATIONAL SALE 



Experimental and Model Work 

VIm IjwtrHMeMiR and Klaa Maaklaary, 
InvvMtJvaa ISafalwaad 

I Sftaalal ilvar Oaittac* ICta. 


IBNKT on. he. 4a»43 IneM Sl, Ibw T«k Or 
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(Ctmihsued /row pog€ 19$) 
ft greet ooouomj of time in the mAcUnlsfe— 
Iron Ago, 112 18, pp 1175-70. 

Saving Worn Part* by ElftctrodApOftl* 
tkm ift a process which hu been devel¬ 
oped by the Westingbouse Boaearefa Laborft- 
torica for building up sbafts, plus, bolts, gear 
centers and similar parts and which can bo 
uacil for building up the worn bores of anto- 
mobilQ engine cylinders Oommerdal salts 
are used and a current of sufBdimt density 
is employed to permit all ordinary repair 
work to be remove*] from the plating bath 
at the end of two or three hours. cost 

of building up and machining Is kept low 
enough so that it will pay to reclaim a 
piece with this process ratlior than use a 
new one While the research work has been 
carried on. over JK)0 pieces have been reoov 
ored for the ostliighouse plant, thus mak¬ 
ing the process help pay for its own develop¬ 
ment. Thu company Is now luatalllng ft 
service station in the Pittsburgh district to 
handle alt kinds of work that can bo re- 
<daimed by electrodeposition A plating bath 
made up in the following proportions has 
proved best 2 5 iiounds of commerdal 
ferrous ammonium sulfate per galtou of 
dty water plus a small amonut of ferrous 
carbonate <freshly precipitated and kept 
under water In order to keep the solution 
practically neutral) plus a smalt amount of 
pondered charcoal, which helps to prevent 
pitting The fx)ui>Hlout amounts of com 
mercial ft.rruus sulfate and ammonium sul 
fate may be substituted for the ferrous 
ammonium snlfatr If the solution is made 
up from the ferrous sulfate and ammonium 
sulfate, th© granular or “crystal meal" fer¬ 
rous sulfate shiiuhl be uwd The ammonium 
sulfate must pro\< to bo free from sulfo- 
cyanato >\hon tostotl with ferrlc-sulfate or 
ferrlc-obloride —liroMs World, IJ) 11, pp 
373-75 

High Steam Holler Preaaurea are a 

post war development and at present there 
ia a wide difference of opinion among engi 
neen on this question Some look on it as 
a natural development, and others as a pass 
Ing fad In this connection it must bo re 
mcnibered tliat if tin. toud tein|>oruturt is 
fixed any increaw. in pressiiro means a de 
crease in supcrliiut For example, with TW 
degrees maximum temiierature there would 
be dfit> degrees of superhont with 2()0 pounds 
pressure fWlO degrees with 400 pounds, 184 
degrees with pounds and only 40 de¬ 

grees at the critical pressure of S200 pounds. 
At tlio prownt tiini tlic steam pressure in 
a great majority of comratrclal plants doea 
not excocul 250 }K)ui)ds \ small number of 
plants are operating in the range from 250 
pounds to ()()0 and pi rhupft a half docen 
Others are under c»jnstruction at the present 
time So far as can be determined no 
AmtHcan boiler bus been in operation for 
long at pressures above 600 pounds After 
a few high pressure plants have been in 
operation more will be known of the actual 
results from their use and it Is altogether i 
probable that steam pressures of 800 pounds 
and upwartls will when combiuml with re¬ 
heating and back iirosstiros, be found ad 
vautageouB from a broad economic stand 
point -Power, 58 24, pp 066 67 

A New Form of Heat Treatment Bath 
in whicJi tools or parts may be treatei] in 
the finished shape without deformation oxl 
datiun or decarbt>ni/ing has been developed 
The base of the moUtu bath Is understood 
to bo treatfHl lava, which is supplied In metal 
containers When heateil to the proper tem 
peratures these mnterialii form mobile 
liquids of high siiectfic heat and of a specific 
gravity of only about one-sixth that of the 
lead bath No hood or voplilaliou system 
is required, us no fumes are evolved Heat 
treatment of psrU, such as gears, piston 
pins, tappets bearing races drop forging 
dies and die casting dies and production 
treatment of edged parts like scythes, auger 
bits, etc has been accomplish^ with nn 
uaual success by the use of treated lava. 
TMa process was developed during the war 
for the heat treatment of small ordnance 
parts. As the material is neutral to ated, 
no scale of ony kind forms and produc¬ 
tion is greatly increased TWs property, to¬ 
gether with the ability to form protective 
coating over the parts as they are put in 
d>e bath, allows the treatment of oompletaly 
finished parts. As the parts are taken from 
the bath, a protective ooatint k again 
lovtnod, preventing oxidation while parts are 
tnaupferred to the next bath. This protgotive 
mting, together with the turbulanoa af the 
BobOe llqnld doe to ooaveetSoa mnmdtk 
^iaxissa nnUonn heating of the pakt in the 


badi and therefore eHninatea distortion,-^ 
AwfMkoHM Jadp d8*28» p, 1147 

BIfictric PoniMM fhr oatdmu tho beyt 
prodnedon praetiee of any of the oombustlon 
fomaoes in every factor, and from every 
st^point, except perhaps the first eoat of 
l^allatioD liiey greatly simpUfy the 
labor problem and render the manafer in 
dependent of the melter They permit the 
routine repetition of the melting aefaedule, 
which has been reduced to the mere charg¬ 
ing of the metal tsto the fomooe, atifrlng 
and skimming it if necessary and, when 
melted pouring Jt The time and tempera 
tor« of pouring are decided by pyrometer 
and can be pUoed under the eye of the 
nuinagor or soperlntendent at all timea. It 
is conservative to say that the metal can be 
melted for half the cost of that of oomt 
bastion fumaoe practice, conalderiDg the 
cost of fuel, met^ loss, upkeep, etc., and 
this, not considering the tnoinot savings in 
the Improvement of the product, ualformity, 
ttrinction of rejections, satisfaction of the 
customer, savings in floor and storage space, 
absenoe of worry, and so on. Tba improve¬ 
ment in working and sanitary conditions in 
the foundry, brought about by the use of 
the electric fumnoe, are highly Important 
items there being absence of noise, heat and 
fumes There are tour prinoipal types of 
electric fumaces in urn in tUs branrit of 
melting the open arc, the muffled or amoth 
ered arc, the roslstance and the induction 
furnaces .—Iron Age, 112 19, pp. 1288-86. 


MetaDorcy 

Dirty SImI gives far less niiiforn to- 

suits on emiurance tests than cleaner steel, 
and dirty steel is certainly unreliable and 
unsafe when repeated vibration most be en 
dared These inclusions, or other simUar 
iohomogcnelties In the metal are probably 
the caufte of many failures in service. The 
endurance properties of any resUy dean 
steel may be quite safely pr^lcted, accord 
ing to eonclusions drawn from tests made 
by the University of Illinois in eooperation 
with the Bureau of Mines of the Depart 
raent of the Interior But when the steel 
Is not cleau it may either give the same 
results as a clean stiol or far poorer results 
depending on whether the most severely 
stresao*! spot in a piece made from the dirty 
steel happens to locally dean or locally 
dirty According to these investigations, 
cerium offum no promise of usefulness as 
an alloying element in stod Its uae tends 
towards the presence of nonmetollio indu 
sions and toward troubles consequent upon 
this defect—Iron Age, 112 20, p. 1880 

American Graphite as eomparad with 
the imported material was the subject of 
experimentation made at the plant of two 
uaera of graphite crudbles It was found 
that Alabama graphite boudod with the 
American clays gave superior service, a ser 
vice at least equal to the commerdol crud 
blcs of the same dam which have been sold 
on the open market Ceylon graphite which 
is considered by many manufacturers to be 
best for crucible work, wu third in the list 
of tests and Canadian graphite whloh had 
been rocoramended very highly because of 
Its structure was last In the list.—ifefof 

/nd,, 21 12 , pp 477 7a 
The Deposition of Chrominm on Metals 
by Electiwplattng is exciting some in¬ 
terest In Great Britain and the subjoot Is 
under investigation at some of the Sheffield 
works. Some doubt is felt aa to the com 
merdal possibilities of the process. Chrom 
lum is four times as costly as nickel but 
that would nut be a serious factor provided 
the operation of plating does not prove to be 
more expensive. Chromium is said to give 
a much more durable surface and there is 
said to be a snbstantial saving in time and 
labor, 08 plating with chrominm occupies 
only one-third of the time taken for the 
deposit of nickel and the artides come out 
of the solution in a highly polished state 
Lead anodes can be used and these do not 
deteriorate In the eolution. It Is asserted 
that on ample coating of chromiua can ho 
deposited on brass in twro minutss aiul that 
os the copper does not penetrate ths chrome 
there is no necessity for subaequeiit buffing 
The chrominm, it is claimed, is also so 
worked Into the base metal that rast cannot 
settle between the two.—The MM Ind^ 
21 (19, p. 48E 


daring 192a flliics than ooap«dtloas «t 
varying analyses and nast have bean devst- 
oped. Ifolybdantun U now and In ^ tbo 
four dassad of roQs, nhmahn 
etcA Mfh-gpiboB stoah inm cMt la nnd 
moUa (sand rolls), and iron east In ssstak 
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nfol^ (cdillUd roU*<) For fche Mv«n Mrrics 
h) htoosUiif nUlf and mUK the 

loVHmrl^ vtsal molybduium roll woi do- 
v«lop«d» jiel^g A hlgli degroo of atrexiKth, 
tooflinaM^ juul wwr Annl/«M and tmt- 
moata of alloy itedl and alloy roHi havo ro- 
oeivod a now Impetua. It U true that 
m^ybdannm la a ooutrlhutlon in this prog 
rosa baokad hy aound roaaonlng and sidoudid 
aorWca Tho data ao far gathered from 
btmdroda of molybdenum ateel and iron rolU 
and repoat ordera from many ateel milU are 
definite eridonce of the morlt of molybdennm 
aa an alloying element in rolls. >Vlth the 
Qiperianoa that haa been gained daring the 
poat three yeara it la only logical to expect 
further advancea and a aoluHon of problems 
which will benefit the induatry n§ a whole — 
Iron AffOf 112 23, pp 000 10 

Adding Nipkel to Babbitt Metal Ib not 
JuBtified on the cuatomary baslB. It haa been 
the practice of eome englneera and manu 
facturura to add nickel to white anti friction 
or bearing metals but the actual object of 
t^ baa been the aubject of aome controverHy 
It haa been largely held that the orlirinal 
Idea was not a metallurgical or even on 
engineering one, but to provide a means of 
identification of a certain manufucturer n 
metal after the bearing had been coat The 
practice waa adopted in other quartera, thua 
d^roylng the original object of providing 
identification Aa excellent alloya were ao 
treated, aome virtue gradually became at 
tached to the nickel coutent Lengthy teats 
made in England, and proaented to the Brit 
tab Institute of Metals now make it api>car 
that the presence of a am all quantity of nickel 
haa the uffoct of combining with or dissolv 
mg In the copper present, ond that the 
coppei^tin compound la aupprcaaed, hence the 
alloy loaea that valuable property of resLs- 
tanoe to cruahing which It appears to o«e to 
the interlocking of the copper tin compound 
in ita dontrltlo form, end tlio hard* iiing 
effect, if any of the nickel doca not com 
penaate fbr the loaa of thia form of structure. 
Thua it would appear that the addition of 
nickel in such proportions to alloya of thia 
character does not juatlfy itself —Metal Ind , 
21 11, pp 433-34. 

Th« Soderherg Elect rod« ia widely 
used In Europe In electro thermic indiiatriea. 
It haa demonstrated ita value in tiltlag elec¬ 
tric steel furnaces and will also be a con 
trfbntlng factor toward cheaper electric steel 
Ms method of forming the electrode In the 
•erne furnace in which it fa used was at first 
frowned upon With the itnprovod under 
standing that haa come from experience, the 
teohnlod problem of the self baking electrode 
has been solved Numerous carbide and fer¬ 
roalloy furnaces in Norway Sweden and 
Germany havo been enjoying the savings 
which the continuous self baking method 
makes possible, for several years past The 
Mitsui Co recently purchae^ the rights for 
Japon and Is using Soderberg’s in carbide 
furnaces, totaling more than 60000 kw ca 
caplty In France, Italy, add South Africa 
planta are now in operation using this 
method, Sexernl plants abroad are alromty 
using with constderablo success a process 
consisting of blast furnace metal to metal 
mixers, metal mixers to Ilesacinor and Bes 
seiner to electric furnaces—eliminating on 
tirely the open hearth furnace Cheap stoel 
of high quality and uniformity cun bo pro 
duced by this process at a cost oorapornble 
with tha cheapest pro<luctiou methods now 
in vogue. The amount and cost of electricity 
need ia quite small and the Introduction of 
the «elf-baMng electrode, developed in Nor 
way under the name Soderberg, not only will 
cheapen refining costa, but yriU render pos 
Bible the design and operation of electric 
furnaces of very much larger capacity than 
any existlug fumaoea.—/ron Ape, 112 24, 
pp. 1665^ 

Tcllfirium ma an altoyliig material with 
ateel waa the anbject of inveatigationa made 
at Maaaaehnaetti Institute of Technology 
This metal baa not been one of the elements 
tuwd for aUo 3 ditg purposes with steel It 
doee not tambh in moist air, and thia prop¬ 
erty aaay be of commercial importance. At 

f inasot the uasa of the metal ard very Itm 
ted, and tha prednctlon la amaU, the poa- 
alUe annual anpply from the oot^r reflnerlea 
being only about aixty tone. The tellnride 
of gold hn baen known by metaUargiata for 
HMwy yaata, and an iron-tallarium haa been 
a n ooiBi fH lly made. Testa were made at an 
elMtrle fumaoe where re^ar ateel ooatinga 
were being made. One tMuaand pounda of' 
stael waa thpqM into the ladle and twenty! 
pownda of matnllie tallutlnw waa added. An 
Myiif rikiwa tfiat abdut 40 per eent of thia 
waa MtMM by the ateeL The reenhn! 
■bowed a aenewhat lower doetUity than 


would be expected in a well annealetl steel 
coating with carbon 024 per cent and an 
explanation waa sought In the mkrostruc 
turn The new constituent was seen, and 
has boeo pro\i«IoDany called tellurido of 
iron.—/roti Age, 112.24, pp 1570 70 
The Prevention of Corroalon of Steel 

formed tlie subjtvt of tests made at the IVd 
eral Laboratory for Testa of MatcrmlK at 
Zuncli, Switxerland and the following reNulta 
were obtninpd Aqueous Boliitioua of silts 
of (hromic otid after reaching a eertuiii cou 
ccntrutlon prtst n c Iron from rust for nn iin 
llmttcil tiin« \Mthnut the protiMjrlug Hctioii 
of the Bolutioiis becoming enfeebled or ex 
hausted Th( pussiuty contrihufod to iron 
by these solutions only Insta ro long qh th** 
metal Is Imracrsed In them Mhni iu1d<d to' 
those soiuUon*i, cirtaiu huUh uotubl> thi 
chlorides of the ulkullvH and ulkulim earths 
and also to au Lxtout not qnilt ils great, tJu 
sulfatea of these rortals ndun piiral\/( , 
or reverse the protective mtion of tin <hnimt 
salts, while other salbi such as for < xamph 
the carbonates of the alkahcs luid limo rein 
force their action The protpchng action of 
the chromic arid salts i» not cxprtcfj solely 
on all kinds of iron and st^cl hut on other 
metals such as copper, tin brusH broar^ 
etc whether they arc iioluted or in in< taJlic 
contact with iron For iustaiut* smull 
samples riveted together have bien immersfHl 
in a 2 pt.r cent solution of bnhromati of 
Ko<Hnm and are us brightly iNitishid tmhir as 
nt the start of the test It is stutod that 
uumerouH exiierltncnts intending ovtr six 
years have shown that u soUtrloit witii 0 I 
and 0 2 per cent potussium or mallnin dim 
mute rendered slightly ulkuline with sudiuni 
carbonate, sufilcc in most casts to pndcct 
iron and steel from rust 

ThfC Um of Oxygenated Air m metal 
lurgleal processes is wing iuvistigatctl by a 
oommittra which is sponHorcti by tlit Bu 
rottu of Mines This conimittofl has dtvtl 
oped plans for experirnentally determiiittig 
the effects of oxygen-enrlthwi air on tht 
operation of the blast furnace, and has nc-1 
unmicnded that thetto plans be put into pfiott, 
as the first step of an oxtendud rewmroh on i 
the general applicability of oxygvu in metal I 
lurgy The findings of the commitUL on ' 
these theoretical studies an. revolutiouury | 
After a critical review of tbt facts Uio com , 
mittee concluded that, in tin present rtictho<l 
of smelting iron, It will be pnuticul to in 
crease the oxygen content of the blast Jl 
l»er cent to 31 i>er cent and that this cn 
riohed blast, when fed to the funia<*e <old, 
will increase the production of tlie furnace 
by 18 per cent and decrease costs by 6 7 
pi>r cent The Htmiy of tJua problem hun 
firmly convinced the committei that with tlm 
application of oxvgeii to present blast fur 
nace practice the eoRt of production will la 
decresBed the ontinit per furnace will be in 
creased, closer chemical control will increust 
the niilfornuty of tin prmluct cheaper nia 
tennis, ore of lower iron content and coke 
higher In ash can be used and it is be 
lievod that th« sulfur content of tiu iron 
can bo reduced This rendering available low 
grade and previously wasted on m will in the 
end mean the highest type of coiiservution 
uud consorvatloo at a profit 

The Early Claims for Molybdenum as 
a specific against fatigue failure of Mtfi] 
which alleged, directly or by infercuco ihm 
molybdemiin steels were vastly suptrior to 
other steel* for uses to resist vibration have 
not been substantiated in the ovnrcnthuHl 
nstic form In which they wore made The 
Bureau of Mines' experiments show thot, 
with one pxn ption molybdenum Rtcels and 
other alloy steels containing nickel climm 
ium, vanadium, or a comblnntion of thesi 
elements have equal qualities of endurance 
and that no one alloy Hteel stands out above 
the others on this Bcorc. Tlic exception is 
lu favor of heat treated molybdenum steels 
for the presence of molybdenum makes tin 
Bteel require a higher temperature In the 
drawing op tempering proces* after quench 
ing, and this higher temporsturo causc* fnlb r 
release of quenching stresses. The present 
of quenching stresaea tends to cause poonr 
perfopmance under repeated vibration ThI* 
however. Is not a very great factor, and has 
a noticeable effect only In very hard steels, 
for example, those of spring temper For 
ordinary structural uses, no alloy steel is 
appreciably superior for use afalnst vlbra 
tlon to any other when the steels are used 
in anch sImb that they harden tbronghout 
on qnendiing Molybdeftum and certain 
oomblnations of nickel and chromium confer 
depth-bardenlng properties on sted, and 
be&ea theaa have advantagsa for oae in parts 
of larga oroM-aection Tboa iti la evident 
that^ as rsgarda sodnranes, molybdenum 


Cblumbia 

Diy Batteries 



Packed with energy 


I NTENSE, fiery sparks start things mov¬ 
ing and keep them going wherever 
Columbias are hitched Lasting strength 
for heavy drains Quick pick-up of fresh 
energy between uses in intermittent service 
Easy to buy anywhere Sell so fast that 
dealers are sure to have fresh stock 

Hot Shots contain 4, 5 or 6 Columbia 
Dry Cells in series in a neat, water-tight, 
weather-proof metal case 

Columbia Dry Batteries are sold by elec¬ 
trical, hardware and auto accessory shops, 
marine supply dealers, implement dealers, 
garages, general stores Insist upon 
Columbia—Fahnestock Spring Clip Bind¬ 
ing Posts on Columbia Ignitor at no extra 
cost 

NATIONAL CARBON COMPANY, INC, 

New York San Pranciaco 

CANADIAN NATIONAL CAKBON CO Limitad 
Victory eod OAc«« Toronto Ontario 

for 

—Motor-boat ignition 
—Gaa engine ignition 
—Tractor ignition 
—Starting Fords 
—Door bells 
—Buxacers 

—Ringing burglar alarms 
•—Calling Pullman 
porters 


—Running toys 
—Telephone and 
telegraph 

—Lighting tents and 
outbuildings 
—Firing blasts 
—Heat regulators 
—Electric clocks 
—Radio A 
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FACTS ABOUT A FAMOUS FAMILY 

■ ■ ■ ■ ■ ■ 



117 Years of Experience 


No Ami RICAN automobile company is 
more than tliirtv years old But the 
combined maniifactunng expenence 
of the members of the General Motors 
family totals 117 years—Buick 20 years, 
Cadillac 22 years, Oldsmobile 27 years, 
Oakland 17 years, Chevrolet 11 years, 
GMC Trucks 20 years 

Many more years of specialized expen¬ 
ence are contributed by the manutac- 
turers of automotive parts, accessones 
and equipment within the General 
Motors family 

Thus, when you buy a General Motors 
car, you profit by all the expenence of 
the member which makes it, pltis the 
accumulated knowledge of the family 
of which that member is a part 


GENERAL MOTORS 

Buick Cadillac CHfcX’ROcrr OuisMOBiLt 
Oakland GMC Trucks 

Gcnrrtl Motors cant indUrlco Light products ina) be purchased on the GM AC Deferred 
Fjvmcni Flan Insurance service is funnslitd by Gnieral Lxchange Coqxsration 


HtMl* are the eqnala of anj, and on Mine 
•core* have iillght advaDtafMf) but the ad 
vantagea are alight iuatesd of large 

Mining 

Perfecting the Centrifugal Mine Pump 
for Handling Aelduloua Mine Water haa 

l><t«u a development of the loat 10 or 12 
yearn Along with thin development the de 
fiigner hna been able to greatly increaae hia 
efficiencies until at the prewnt time there ia 
not the marked difference in that regard 
which formerly exiatetl between the two typpa 
of pumps OperuUug tfflciencleji of 70 per 
cent ot lOtX) g p m and HO per cent at 8000 
to 4000 g p m can be obtninerl with centri 
fngol mine pumpM ut tin preaent time The 
eentrifngal mine pump nlao hna evolved from 
a fairly comphcntml piece of machinery with 
diffnidon vanea to n aimple unit without 
dilfualuti vntRH and few moving nr wearing 
piirta The oixiration of the automatic cen 
trifugtt) mine pumping outfit {h aa follows 
A motor-driven vacuum pump controlled by 
a float lUKtfch In the sump Is useil for prim 
ing the centrifugal pump Vacuum regiila 
tora presaure rogulaturs and bearing ther 
moatata are uaoii and connecteii in such a 
mautu r as to give ample protection to the 
pump and motor The motor is protectwl 
against hot bearings excessive overloads 
failure, uf powi r and tlit pump against ex 
ccBsivt suction lifts air leaks lack of prim 
ing or broken discharge lines —Coal Age, 
24 24 pp 885-H7 

The Recotrery of Aabestoa Fiber from 

Its ore by a wet process instead of by the 
hitherto universally uwn] dry treatment is 
the purpose of a new 25 ton per hour plant 
that IS to be built at Thetford Mines, Que¬ 
bec If the claims of tJie company, based 
on work done during the post year m the 
Hpecially built oxiwrimentnl plant are 
renliBcil this luw process promises to revo- 
lutioulaa Lhu asbestos industry A peculiar 
feature of tlio «shi stos milustry is that there 
haa l)cen deviseil no mcthoil of assaying' 
asbestos on In tin first place, there is no 
I kiiowu uiLiliovi of rccoM ring all of the asbes- 
I tos prtHciit in tilt rock dui to the fact that 
I if the rock is ptiheririMl sufficiently to re 
I lortse It a part of tin fibir Is also reduced 
to dust AiioMier diflicnlty is duo to the 
fact that long hborn luiit u higher value than 
short fils ra tin refon, to * assHy* the ore, 
it IS lUM’CHHarv to know tin li ngth of nil of 
tlic fib* r Its it iM'Ciirs iii tin ore No matter 
how ciinfiillv a wnmll sample mav bn han 
dh d tin re is apt to be some breakage of 
hber which would of coursp tend to reiluce 
the value of ihi sninpli 'J’hi problem for 
operntors tin n tore ri solves itsdf into tho 
qiiestiou ns to how nmeh can be recoveml 
from tin ort iioi in ti rms of liber but in 
tonus of dollars Tt in rlniimil that tht 
process will ncovir from two to four times 
as much nuac*ijr*d in dollars ptr tow as js 
recover* d by dry mcthwls from the sumo ore 
This liuN biLii nrriviil nt bv t'ornparinj, actual 
recovorus in ilrv plants with recoverifs ob 
talne*! on lots cut from the icgnlar mill run 
The aelectivi treatnienr proeesH differs essen 
tmllj from the no UiihI ut present in usi in 
that it iniplo>M walrr ns a medium of treat 
mcnl Till on is first biokLii m tin usual 
way to nduri it to 2V1. or -I inch ring V 
Marvv ball mill is thru used for further 
tnntriHiit ii is cfmtembal that by projicr 
ngulatioii uf tin null operation the asbestos 
18 fnid With a minunuTn of breakage of tho 
long hber Thi mixtur* of fiber «iul rock is 
delivensl to a spocial t>p< of separotor — 
hnij tt Vin Jonr 110 2*1, pp 006 07 

Ninety five Per Cent Extraction of 
Coal mine Pillars made possible by 
a new iiKtlnsl iiraitleevl in a (kdorndo mine 
The m w praclici in pillar drawing la to 
iDuintniii n paralh 1 front on all tlio pillars 
in a gn* 11 area that ari. In process of being 
cut buck The plan is to avoid Itaving large 
stumps hut to removi till tht coul possible 
Tin ritiint Is mad* h> driving through the 
inner ends of the pillars and then running a 
scries of short machine cuts avross the ond 
of each pillar until it is carried back thirty 
feet Tills takes the place of the one long 
cut, which wiuktucal the pillar from end to 
end NN hen the inni r euda of a row of pillars 
have bun cut buck approximately thirty f»et 
with faevs ktpt at right angles to th« line 
of the pillar, the bottom is shut up props 
are pulleil some of them tit for rc use in 
spite of the heaving tendency of the bottom, 
the roof coal Is brushed and the area left 
ansupjiorted In a short time the whole area 
caves and the weight on the stamling coal is 
grsatly relieved Then the pillars are rsadj 
fpf further drawing men again re-enter the 
room with mining Aaoblnas Again the re- 


tfsat is made toward the room neeka Aiter 
each care, of eonrte. It Is diflWtalt to reach 
the tip end of the pillar Bowerer, the next 
cat !■ started as close to It as possible and 
the stamp that is left after a oroasoat has 
been driven is small indeed, for if It were 
wide it would Interfere with the next oave-ln 
Sometimes a shot is used to make the roof 
colloiise By this method recovery Is brought 
up to its maximum In spots It Is almost 
complete but 95 per cent is a fair estiinate 
of the average recovery according to the 
superintendent —Coat Kge, 24 19, pp 095-96. 

Centrifugal Concentration.—In connec¬ 
tion with experimental work performed some 
time ago by the lleno, Nevada, station of the 
Bureau of Mlucs, on the concontration of a 
sine desdoisite ore cairylfiK vanadinm. a 
laboratory slae ceiitrifagai conoentrating 
bowl was dev eloped for extri(cting metals 
from the slimes that represent^ the major 
purtlun of losses in the tabic conenntration 
of tho dosclolsltc ore More recent experi 
meats iudicutu that the bureau s eoncentra 
tor may have a commercial application to a 
neglected field of metallurgy, the concentre 
tiou of slimes that arc not amenable to flota 
Hon, or that It may possibly compote with 
tiotutlou Itself in the treatment of some 
ores Improvements evolved have been in 
corporatwl iii a design for a small commer 
cinl machine with which further experi 
merits may be conducted under plant condl 
tions 

Conreraion of Clays to Aluminum Sul¬ 
fate.—In connection with the develop¬ 
ment of a simple eht ap process of preparing 
pure solutions of aluminum sulfate work 
hnn becu undortakpn at the Pacifle Expert 
roent Htatlon of the Bureau of Mines on 
aulfnting clays by various methods Hul 
fate roasting using gases containing vary 
lug amounts of sulfur dioxide to sulfate 
the aluminum silicate uf the clays proved 
Impraetienble but fuvorablu results were 
obtained by treating the clays with sul 
furlc acid A widi series of aluminum 
silicate products was treated at various tern 
peratures with differing strengths of add, 
In general iioiirly all the silicates were de¬ 
composed with fair efficiency at temperatures 
up to 200*0 and with acids containing 60 
XM r rent to 70 i>cr neiit sulfuric add The 
easiest silicate to dr*compo»e was bentonite, 
but many of the kaolins were quite easily 
attacked Feldsimrs are much more resis¬ 
tant 

Recovery of Zinc in Leaching Complex 
Orea —It ha^ heretofore been deemed 
impossible to leach an oxidixiMl ore contain 
ing a large amount of rinc silicate with sul 
furic acid Hisnirch work pcrformcti dur 
iiig the prtspnt year by the Halt Lake City 
stHtion of the Bureau of Mluos litis shown 
(1) that by handling the nxidixtal ores with 
the anlflde tin inixtnroH may be made 
self siiptH>rtli)g ns to avid when the rinc 
sulfate formwl is plectrolyiH*d, (2) by tho 
use of leach liquors of proper acid strength 
throughout tho process any trouble duo to 
soliihh slllofl may ho avoided Practically 
this means that the present hydroraetal 
Itirgiial prowRH for tlu treatment of sine sul 
fide ortB may bt eiiliirgid In its scoiic to 
include ori'i of almost any class and thus 
that large amount of rInc now boing run 
into smelter slags nt a great cost, may b« 
snvetl 

The Application of the Chloride Vola¬ 
tilization ProccflB to the recovery of 
metals from complex ores is being continued 
lit the Salt Lake ( ity station of the Bureau 
of Mines Orntifying results have been ob* 
tained on two types of ores selected for ex 
pvrimont a« being most amenable to treat 
luuit by this process These are (1) dry’ 
siher ores whose high lime content renders 
tlum difficult to treat by tho HoltDcrn 
process (chloride ronstJng and brine leach 
ing) and whose base metal content would 
make Uu cyunldi consumption prohibitively 
high for cyunidatloD , and (2) xlno soltide 
flotation cohceutrutes containing lead The 
treatment for dry silver ores was success 
fully norkci] out in cooperation vitb a min 
ing cojmpany on a semi-commercial acale, and 
a commercial plant is being planned Ex 
perimonts made by the Bureau of Mines 
witli the sine coucentrato have shown that 
the lead may bo almost completely romoveil 
by Tolatilisatinn either as oxide or dUoride 
Tlie work was checked by using representa 
Uve ore from Butte, Montana, and from 
Nevada The process was tried on a aemi 
commercial scale at Harbor City, Oallfornia, 
and was found to be auccesefaL It offer* a 
ready means for the alno retort plants to 
remove the lead from the ooncentratea before 
retorting, and for recovering the Utd in a 
bag-house, fluall shippers will also fold they 
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aad priMlucad by 
tavhy laitautly 
Tba knife btate 
can navar fold or 
tyre and lalure 
you you cm 

ebanga b I a d a ■ 
Ui two aoconda. 


Combination 
Kn^^Screwdriver 


ao SS^rent acid bettor Handle of blued 
it««l—bladet carefully mode for real work 
Carpantara machaotet radio (ana bay 
•couit the man or woman around the 
hcMiae all bod thh the handiest tool In tba 
Ut. 

WUl be sent post prepaid for 
only }2 25 on raceipl of your 
cheek or mottay order Fully 
guarantaed. Order today 
Deatari and othera are Intdted 
to write for our proposition oo 
this and other Slmore Light 
alng Chanda ’ tools 

TW StM« ft Ski4»era Mtg Ca 


*2S 

Propftid 



KEYSTONE 

Rust'Resistin j Copper Steel 


KeYSTONC 

Black and Galvanized 



Formed Rooting Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Secure mui mu no mst’^rtsutanctixom *1] aheec 
metal producU by Intlitind upon copper steel 
lt« excellence to a well eatabliabed meuMurgical 
Uet The proof it coflohuive 

KXTvrOMS Coma SraaL Is an anoy mode by the addi 
tin of a oartahk percentage of Capper to wall made 
Sta^ tkeraby lacreaaindltt laatlod and^nut rcslotlng 
qoolldaa under Mtuniwrvlcacoadttloa t 


catrerta. ranks* 


rs^iiss^esiior^ 


DpeacaUad for 
:dn apoutliig 


s;iLFr:r:i‘»^r. dma Mwl service 

et and Tf a MIU prodocta for all 

Mr Steal Sheets AmaricanC_ 

Keyatoae Coppar Btefi Sheets, 
t for aUmplog Sb^a lor 
Its* Deep Drawl ad 
UtvaalMd Sheets, 


Eleetrlcal apparntua. Aatomohlla 8h» 
nk«ec« Ap^PudXpelle-l^ 
a,Foi 


TANDIW PUTB COMPANY, HttabwA N. 


ean reoover thdr lead and aave ereatlT on 
freistit The lead oxide product U acceptable 
to the aindter trJthout more trcatoif^nt. 

In the Work on Ore Gaaaiflcation 

problema ia treating complex lead zinc or«>a 
of the Cocur d'Aiene and other mining dltt 
tricta of Idaho, an improved typt of hy 
rlraulic cluoflifier has been deviloiMnl hi 
TnrtnUnrglBU of the Dupartroent of the In 
terior nttnrhpd to the Moncovt Idaho fiehl 
oiBce of the BurcHU of Minea It is be 
llovcd thot thle new ctaKslfii^r la more cfli 
dent tlian uny now fit use and that it r«pre 
aentn n HUtinct advance in metallurgiml 
treatment The new clanaifier haa been trltd 
nut oil a cnmmercihl tHtilu in one of the 
milis with the result that u greatly im 
proved grudt of clnKsiheation is being 
effected It is believed that tnhli concen 
tratioiig will lie greatly Iniprovitl win n tin 
tables arc fed witb good cluHHillcd miitiriul 
It also appears that with this tvp< of chissi 
f)ont]i>i>, gabua and sphali rit^ iniiv bo sep/ir 
atmi on Uhlcn into uuirketnblc prodnetK and 
that much of the fltu grinding and difSenlt 
flotutlnn treatment of cornidi \ Ittid rlin ores 
may bo eliminated 

Tranwportlng Ore by Airplane with 
obfioUte ships or militurv mucliiniN nhiiilt 
into <*omnicrcliil carritrs is u snbjiu 
recelvea a full analysis in Eno mtil Min nut 
Journal Vol lid, pagts 7ilT HfH! In 

an tixamplo given it was eHtimntiHl that 
asHumlng tho distance hetwiM n a intiif and 
tlie nearest railroad HblppinK t**nnt tn lx 
tvviiity miles, two HirplniUK of tin eaiililtvir 
monoplune type with It I* inotoiK sli mid 
in an < ight hour duv Hy out with sixtei n ntnr 
lomls of 120(1 [HJiimh each Taking into ion I 
Kiderution fuel consumption ilepn rnition 
MnlarioH hangars and flilds ami inter*'<1 on 
investment, u total ehnrge estiinatid lU JfHS 
u day the cost of utovitt^ tJi< oi< uouhl h( 
fifty five rents per ton n milo I1 im< pliuKs 
would be required, allowiiig on* in reserve 
and It vmuld he ueccasurj to k«*p in eniplov 
meut om pilot two moehauu'H ainl one 
helper I udoubtediv tin r* an iiiaiiv nun 
ing districtH whuh arc uiipriMlnetivi b< 
nniKc of poor facilities fetr transporlink lu^Ii 
t,rade ore over \<ry innewHsibU t< rrliorv 
It 1 h * nrtnm that In soiin of tlnni tin 

bringing ore out to fin railhead wouM 
exctcjil the post of airplum frelKhtnit, 

The Geophone, which helped in ‘^top 
ping tliL underground milling op» ruti«»ns ol 
the ( irmiins duruit the war is now Mivna, 
those who UM- lyplosivcs for purposis «ii 
peaci T ntil the gi ophoni was iiiMiiKd l)i« 
listening jnstrmmntH were all <le<trni»l '1 ii 
geophonc is entirely nn ehaiiic al Thr in 
firloritv of lli< clcetrual iiiKtrununts l« find 
tht V do not ri«iKUid to the \i rj faint sounds 
H (crtuln fMMinci inteiiHirv is iiKHNsarv befoie 
th< V will operate Uh the gimidion 

souiids NO faint that tin IIhP nor hn« the | 
Hensatioii of feeling rather than hearing 
them cun be dote eu el and aerurotLly ideiiti 
fuel Pin geoplieme is eMsmtinllv a small 
stlsmogruph It was invenlid )»v the Prnieh 
during the war and was dLvcloped hv 111' 
I^nite.d States engIire.erN When the iiivira 
me lit is plaeeel upon the ground, the vihrit 
tions set up In the' e artli hv any pounding or 
digging will rock tin geeqdioue The ease 
of the instmmtul vibrates with the earth 
Tho hiuvy lead weight Hiispi ailed between 
elnstie eiiaphrngms remains bes’niiHe of its 
inorria practkullv modonlotm The rehilive 
motion thus not np between the weight and 
Iho liiHtniment-caMu bio-klos the ehaphragins 
and ult(.rnnteiv reimprLSMN unel rare h's the 
air in the top of the instrutrie nt ^’IiIh nii 
vibration is carries) through llu tube to tin 
oiierator s lui (Jeopimms for loeuling 
miners imprisoiiod after a disaster are la 
cludeel in tin eepiipment of the Bure an of 
Mines rescue ears The \ huvf proved to 
bo of prmtkal value for rough mino sur¬ 
veying for briugliig tuiinelN together, «nel 
for preventing jirrldentM la blasting tlirough 
SuvHSHsfuI results have also been obtnlueel in 
Iwfttlng leaks in water mains— Ejeploxtte^i 
Kngrj 1 7, pp 180-87 

That the Coat of Coal at the Mines 

may be r/slnresJ In many eases by dO per eent 
is not the'ory but is bused on a tlioreHU.li 
enulysU invulviiig detnilee) time studies of 
the operation of loading machines, is the 
coucliiHion arrivwl at hy Stanford F Thoinp 
son and nsseietatpa to tho U S Coal Commis 
sloti sununariiunl iu sevirul iesuofl Of Cttul 
Age This figure Is oonservativo and is 
baaed largely on the use of the loading ma 
chine If this method of loading Is umsI 
lomJing is performed at a fraction of the 
time and coat of hand loading, undercutting 
coo be porformfHi more systematically anei 
(Contimud on page iS5) 
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Ask a 
Fleet Owner-- 

—to buy cheap trucks or cheap equip¬ 
ment and he will simply feel sorry for 
your Ignorance 


30 Mack tfHckt atiutppaJ wUh St P^ul 
/HfJrautic fm t ttt anJ Dattton S 


nStte/fVM 


For ■ fleet owner • rct-onJ* have tttoifht him 
to bfWMre the higher coot of the lower prlie 
Duyton Steel WheeU ami t the hlgheat | rh ed 
Many other wheela coat mure 

But neither arc they built to meet conipetl 
tion they are built to ln»t 

Pay ton Steel Wheels are not made uf malleable 
Iron nor of ordinary ateel but are caat In one 
piece of the hlgheal grade Elect rice Furnace Steel 
They are stronger than ordinary wheels— 


government teats and the teats of time have 
proved that But they are lighter also because 
they hove hollow spokes and rfnis 

Light weight—great strength These are the 
attributes that constitute an ideal wheel—and 
they are found at their best in Dayton Steal 
Wheels 

For Strength Light Weight Durability Tire 
Economy Accessibility and Pleasing Appear 
ante—specify Dayton Steel Wheela. 


Buth /or tohJ and ^mumoUc Nrtt and fot atm tiandofd 
typa front or root axk 


THE DAYTON STEEL FOUNDRY CO, DAYTON. OHIO 


Dayton 



* Tkmt ia «ff«fner tha wilt of fA« Aimimhty for ftmmon bmingm 
to trmool thromgh tha mir at tha tramartdoma rata of fiftoam hUm 
■n Awrr * 

When John Stevens In 1811 applied to the state of New Jersey for a char 
ter to build a railroad he wss regarded as a dreamer and the eharter dented 
Even when raiiroada finally were bulli ritlsena held indignation meetings, 
statesmen orated at length and resolutions were passed 

However the pronraoive element saw the far reaohlag effects of swift 
transportation and the railroad succeeded It la the progrcaalve element 
today—those engineering and production executives who believe that new and 
better accomplishments are poaslblc—that Sterling wheels quickly Impress. 

For Sterling Orindlng Engineers have demonstrated time and again the 
new and better grinding results they are able to obtain with Merllng wheels 
These accomplishments can be dvmonitrated only In your plant by acttml 
test snd it Is this test thst we seek 

We scsk It In the same spirit thst snimstes you who tssh for Improesd 
methods, better rcsults-^nthls common ground let yoti snd a MsrHng Orind- 
Ing Engineer approach yomr grinding problem and aa In hundreda of otbsS 
Inatancts—as In hlatory—^he result more than juatlfles the effort 



The Cleveland Stone Company 

ClttTftlwMl, N«w York sad Bottoa 
TWSlssllagCfMUgWlwslC*.«TVIki,a sad M ML Otew S^eet, Ckiaggo 


The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Ftdd 
of Apphed Ckenustry 

Condiicud Iv UMAK aiMSBXRC, ClmnlMri Englnwr 


EocAljrptUH Oil as A Motor Fuel.—The 
AuHtritllnn < ommouwtmlth Govprumeitt in in 
tprestins itdt If In certain oxporlmcnu wlilrh 
hnte been tnndp with the intont of uning 
eucalyptus oil ns n motor fuel The experi¬ 
ments were performed by Captain ('’ M. 
Dyer who clulma to hnve eatubUsbod that 
eu4 nlyptiiR oil can be used in gaaolino otiitines, 
with flfticient moans of vaporiiution The 
only difheiilty is that it will not Rtnrt an 
enginp from cold without priming On the 
other hand, the cnJurlfic value is high. Tests 
made with rhtap cars an rei>ortpd to hft\e 
shown thnt u run on gasrjllne gnre twenty 
four milus to the gallon When the cars 
were run on a mixture containing half gnso 
lino and hulf eucalyptus oil, twenty eight 
miles were obtained per gallon, while when 
run oil eiicuiyptuH oil alone, as much ns 
thirty si* miles per gallon of the fuel were 
obtalnn] lie states that lucnlyptus oil will 
mix wtll with gasoline bensol and alcohol, 
and that it acts as a decarboniriug agent, 
maintaining the cylinders and pistons free 
from carbon There are seventy (Ufferent 
varipHoB of tho eucalyptus tree in Australia 
The nil rields riuigc from 0(l2 to *15 puniidi 
per thousand pounds of the leaf treated Dls 
tillutlon is a Nimple process requiring no 
skiUiMl labor The mnlu difficulty of mnnu 
facturt on a large scale would be labor for 
gathering the leaves ,—The Chemuyel Age of 
London 

Ethylene and Acetylene aa Anaesthet- 
IlcA.—Accordingr to tho KftntaoAe Wochen- 
iehnftf in!U8, page 11? both ethylene and 
acetylene have been used with considerable 
success as anacHtlKtUs The gases used arc 
I mixed with oxygen Ethylene socnui to have 
an advantage over ether In that it does not 
have tho disagreeable after-effects of the 
latter About 515 major operations have 
been performed with acetylene A mixture 
of forty parts of acetylene and sixty parts 
of oxygen is used A llttlo oil of pine is 
odde^l to hide the mlor of acetylene 

Petroleum Oil from Rosin—The 

aneae chemists have both experimenting for 
quite a long time to produce petroleum syn 
Chetically They hnve had quite some suc¬ 
cess in making petroleum from flKb oil Japan 
docs not poRHftNH any extensive oil fields and 
BO has to import its oil from this country 
and Europe In the attempt to provide 
means for manufacturing petroleum from 
natural resonrecH no as to fill the oil needs at 
home, an invcatigatioa was maile to see If It 
wore not possible to convert rosin into pe¬ 
troleum The process has been reported a suc¬ 
cess It consists in heuting the rosin with add 
earth, sUicato of magnesin under ordinary 
pressure Tlio oil thut is obtainmi by this 
treotment, vurleu in color from a pnlc green 
to e water white It has a carbon donteut of 
88 8 per rent and yields on distillation after 
purifiention with sulfuric add, 50 per cent 
of naphthenes 40 per cent of aromnlic sub¬ 
stances and 10 per cent of unaaturated com 
pounds.—r>i/ Patnt and Drug Reporter 

Rubber rellnlok) Product.—Rubber and 
celluloid are combined to form a uniform 
mixture, known as celluloid rubber, aoeonUng 
to a process which is described In the Indta 
Rubber Journal The rubber Is divsolved in 
beuxlne and the celluloid in amyl aoetate 
ami from tbise solutJoDS there is obtained 
an emulsion by the aid of hexalin When 
this emulsion dries, the constitnetitA do not 
separate from one another In this usnuor 
a qulck-flrying varnish is obtained, which 
sticks fast to metals and riass but which is 
not very elastic. When soout 5 per cent of 
celluloid Is added to the rubber, the product 
remains soft and pliable. When 10 per cent 
of rubber is added to the odlulold, the latter 
la made flexible and less liable to break. 

Peatniction of I^atiniiBi Orocfbles*' 
The destruction of platinum emcibles Ii 
always traced back tp diangea that take 
j^ee In the chemical nature of &e mftal. 
lliis can be prevented by the avoidance of 
unnecessBrily high temperaturea when Ignlt- 
tng predpitatea, etc, ia the cmdblea. TIm 


pervious to bydrogun and hydrocarbons, 
makus the accomplishment of the radnodon 
proceas much easier Hence, (n heating 
platinum crucibles in ovens, It is of prime 
importance to see that the atmosphere in the 
same does not possess a reductog character 
Eor the same it Is very bod to use 

acetylene for beating the cruclblea aa tha 
Ufe of the Bome is very greatly redooad by 
such practice The ashing of organic sub¬ 
stances should always be carri^ out at 
a temperature that is as low aa poaalbla. 
Ignition of the mass at the temperature of 
die flame of the blast lamp or in the ovett 
should not taka place until all the carbon^ 
accous matter has been burnt oft. Fuaod 
I alkalies alkali carbonates in the presence of 
sulfur, likewise cyanide of potassium attack 
the platinum crudblm very atrongly at elO' 
voted temperatures For ^rther details see 
Chetniker Zeitung, 1928. 

Waterproof Paper and Board.—A proe« 

eas has bwn patenced for the oumofacture of 
8 water resistant paper or board, In which 
tho paper is impregnutod with a mixture of 
a wax soap, such aa potassium or sodium 
creolatfi, with a binding medium such as 
glue or casein alkali and formaldehyde, and 
a filling substance such ns barium sulfate, 
cakium carbonate or precipitated aluminum 
hydroxide Colonnl fillem such aa metallic 
compound of aiiAlne colors may be used 
After drying the surface is rubbed down 
and smoothed by calendering and the pores 
are closed in this manner To produce a 
coo<i insulator, the material is aoaked in Ua* 
seed oil train oil, paraffine or other oU of 
fut before smoothing \ harder prodnet is 
ohtuiuail by uniting two or more layers of 
paper with iron realnate or other ladlka 
substance mixed with a little oil, and Im* 
pregnnting and finishing the product as 
above described —The Worhf# Paper trade 
Review 

Patent Litigation, lU Caaaes and Re- 
aulta.—^The causes of patent litigation 
most frequently lie In defects In the patent 
Itself It shonld define the Invention ^arly 
and not too broadly This will be done If 
in the esse of chemical and metallurgiea] in 
volitions the patent chemist is given fiwe 
hand in the preparation of the claim and the 
spoHfication Competent examiners in the 
patent office are most esscDtiaU Courts 
shonld have tecJinieal advisers. Two In 
stances of hnrdahips worked by dodaioni 
in patent litigation are given in some 
detail In one case, a patent for a thing 
really novel, but too broadly claimad, was 
declared invalid In another a patent Um 
Ited in itn language but covering a novel 
and valuable discoverv was at first de<daf«d 
inv allrl and not infringed and on appeal was 
sustained but ruled by the majority of the 
court as not having been infrinf^.—From a 
paper read before tha Milwaukee meeiit%g of 
the dmprioaa rhcmlcfll Socieip 

Tennie Properties of Cotton Tanu— 
An invoudgation wah carried oot to dster^ 
mine the effort of important yarlohles. lodi 
as moisturo content, temporatare probOged 
heating and lubrication on tho tonoilo prop¬ 
erties of cotton yam Two distinct varietiaa 
of cotton were studied, using an apparatoa 
which permitted of ebew temporatare and 
humidity control It was firand that np to 
about 12 per cent moisture, the tensile 
strength U increased, but beyond tbla even 
soaking in liquid water produm no further 
increase in strength. Increase in tempera¬ 
ture from 20 to 140 degrees canoed a de¬ 
crease in tensile strength In the case of dry 
yam of about 40 per omit At anygivM) tem¬ 
perature and humidity, the feenafle value of 
pracecaHy a resultant of dm two effects 
alone. Baking the yam at ILO dtfreea ceutL- 
grede for elf^c days eaiMad ow a aUght 
decrease in the strength, Nt at 140 degiM 
centigrade the rate of decreesa was rapid. 
Solvent extraction of the yam time ramccting 
the nataral fats and waxes, cetiaad an tottaase 
in the tesflOe atrengtii of approximately 80per 
cent, krfaile tha addition of eastor ell to ^ 


eompounds of platinum with oaihoo, slUoon, I 

boron, pboephorio add, etc., ate formed by I__ 

tiie reduction of the salt wUdi eom m y n caa f the ortf^aa 
a^ a (^paratively high teuperatora. The fmoidbea 
ftet, that ptatinom at that tmpentere if '^ooMf 


reduced Its tsntib _^ 

but not down to vahie af 
yam.—Paper read Hfart W 
0/ A a irban Ck im l c a l 
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Onr Paycliic Investigation 
Advances 

(Continued from US') 
pbeDomena of miy dwcrlptlon whntpper 

There remaina the Haim that thiH failure 
Wa« due to bm] paycbir cotiditioiiK Dr 
Veochio rattilo^od t^to mich —llie Ion*, omt 
oocupied tn ^e tying and the Hi/< niul 
character of the uiuUoiice If ibia sliiinR 
wore an isolated one, these claims would 
both deserve tlie most lorloiis attention Hut 
thu tying oonsumod more than an hour on 
both pre\lous sittings and only u littU more 
than an hour and a hulf on IIiIh ont Nino 
was not visibly affteted by the nddidotml 
delay, which w^emed intmmlcally not of such 
vital Importaliee as to mnko the diift ri nee 
between tlie rosnltx of tin find tao gittinf^s 
nnd this ono As for the nudteuee much 
the same thing may be siild ITiere were 
more than 20 people present^ but there were 
only two or three more than on both pro 
\ious orcasiuna There were some pr<^ent 
who certainly made no contribution to the 
I»rvchlc atmospliere and some who iiilght 
have been charge^} with an unfavorublt of 
feet but the same was true In praeiically 
the same meainro on both evenlngn wInn 
wo got results. 

1 write this part of my narrative before 
the sitting of (ho 21at, to expedite matters 
with the printer For that sitting wi plan 
testa which may well settle tbi thing bevoiid 
rcnsnnable doubt But regardltSM of this 
iKstifl or of the nature of our Mub com 
mlttee’a report we plan to gi\« Nino a f< w 
Hirtlngs in January before a very earefully 
seh'Ct^ and earefully limited group jiift 
to see what happens At such sittings tin re 
will be no Qiiestlun regarding tbt suitability 
of anybody preaent As to the tlm« spent in 
tying that is something tlse If the tying in 
aimply a bluff or a meaningleRN cen morn 
we ran get it over with in a few miiinti» 
but if it is to be taken sLriouslv us ii clock 
against the normal use of the medium s 
bands and arms and feet nnd t«M th it muHt 
obviously conKume enough tinu to gi\« a 
(houghtlcNS partisan wbat be ngurdK um 
gronnd for protest 

At tills point I may i^cll interpolnt* aomt 
general reilinrka baHr*<l on tin three Hittiriga 
so far d«.iMribe<1 Neither Niiio nor nnj of 
his controls is supjmseil to smnk any bm, 
hall or to umlerstand any Nino 
when uiidergotiig Dr Block s psycho phvsicul 
examination could not tnki the HimpIcMt 
eommund without Dr Vecchio’s translation 
Cusapia had no better eontrel of our Inn 
giingo In the face of this w* got quiti 
often a simple sentence In I^ngtiNh from thi 
cabinet—“Oh, yi«“ ‘Wait hvo ininntis 
and (ho Uko Even more frequimlti (h<re 
were indications that bbiglish was imdtr 
stood Thus when the wldstle whh hlowii 
for the first time, I cxpressiHl mild concern 
lest the police respond to the blast and 
Valladino (speaking in hir own tongue) re 
Joined that if they <lid she would ehnsc 
them off Many mo<liiima to be snri (h 
liver messages in tongins that are strangi 
fo fAcm, but In aueh easis th< foreign bin 
gtiage is always that which Is native to thi 
control of the moment Wlint wi got from 
Nino was speeeli of ahirh neiihi r be n*>r 
hla control was oapahh and ^lnde^Btnndln^ 
of something that neither of them Im sup 
poaiH] to understand—a very vital dlfferenc'i 

Even more itireoetlve was an incident of 
the second sitting We were displaying nat 
lessness over the extreme prolongation of 
the dead end of the seance, and in this enm 
nectlon PaIla<llno informoil us that It wan 
10Ji4 Inquiry ahowod that it was Mtlh 
1049 The slight error might have been for 
glveti and the item acceptt^ as significant— 
had It not been for the fact that at 10 4''i 
Mr Lehmann had oonBuItod his watih and 
announoed the time, quite audibly 

Inddentally, there were at least three sup 
porters of the medium present, and all of 
them would have ignoroil this very pertiimit 
fact had they been permitted to do ao Asid* 
from the obvious face valne of the iiieidcnt 
this willingness seemed to cast grave doubts 
upon the accounts of the things thnt Nmo 
does In Informal slttinga with hla frleinls 
thars seems no reason to credit his cJrrU 
wltti more accurate obaervation in our ab^ 
ssnee than In our presence. This is not at 
ai] extranoous to the question of Ninos me 
dlumship, as at first glance it might appenr 
to be nir with theae very people, and them 
aloDe» originates the sngtUtlon that Nino t« 
a me^nm. 

Daring the second sitting there occurred 
a Ti^ant East on the trompet My score 
tarr# in aswlDg the gloves on the medium 
(Obafimiad oa pogg 



T he fiist iron made entirely from materials 
produced within 100 miles of St Louis was 
turned out in quantity on July 21, 192^ Con¬ 
verted into steel ingots and plates, this St Louis 
product IS now being used by plants in the St Louis 
industrial district at an enormous saving in transpor¬ 
tation over Northern ores 

Ore fiom Iron Mountain, metallurgical coke from 
Illinois coal, Missouii limestone, are used in making 
this 10()% pioduct of the St Louis district Iron 
Mountain has ‘ come back’' and is making St Louis 
the nation’s newest great steel center. 


Hidden Riches Revealed 

Millions of tons of ore lay hidden m Iron Moun¬ 
tain since mining was abandoned there years ago 
Pioneer non men who tiansported ore with ox teams 
over plank roads to the Mississippi River thought the 
ore \cin had run out Recent excavations have un¬ 
covered the secret of this mountain of 60% metallic 
iron 

St I ouis recently solved the coke problem by 
carbonizing Illinois coal with the marvelous Roberts’ 
oven Revealing the hidden riches of Iron Mountain 
was the last link of the economical manufacture of 
steel from materials wholly within the St Louis 
district 

It IS worth your while to investigate conditions 
in St Louis Let us help you solve your problems 


6/ Louxs t5 a good city to 
hvein.uork in and play xn 


Send for one or both of these illus¬ 
trated booklets, “Industrial St Louis” 
or ‘ St Louis — The Home City ” 



snouts QIAMBERoiaiMMElia 

SLlOUtS. U.$.A. 
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“What a\diale 
of a difference 
just a few cents 
make** < 



the difference 

between put an ordinary 
cicaiette and dw most skillful 
Umd m cigarette history. 

FATIMA 

—a mtld cigarette 


RADIO 

FOR 

EVERYBODY 


Austin C Lsscnrboura, Manafing 
Editor of Sciontific Amsncan, has 
written this book on Radio to give 
in understand able form ths fascinat 
mg aid# of Radio while explaining 
its basic principles 

You can take this book to the fire 
place, and read and understand tha 
very start of Radio Broadcasting and 
receptionSt the experiments and final 
construction of the magic machinery 
of It alL And you can take its 
pages to the work bench as your 
guide in hookups, additional Im- 
provemants, etc 

Avoids technical parlance, goes 
straight to the heart of Radio and 
gives you a working knowledge 
Revised, and in 8th edibon, $1 50, 
postpud $1 60 


m 

PSYCHIC 

ADVENTURES 


Has a "spirit control" ever talked 
to you without cessabon for two 
hours? Have you ever seen your 
self in a psychic photograph sur 
rounded by "spirits"? Have you 
ever had an "apport" brought in 
from outside barred doors and 
windows? 

J Malcolm Bird, Associate Editor 
of Scientific American, as guest of 
Sir A Conan Doyle m England, re 
cently, was privileged to |Hay Sher> 
lock Holmes at private seances in 
London, Berlin and Municht and has 
hare set dovm his experiences in a 
bock thst IS both thrilling reading 
and a icienUfic treatment of the 
psychic science 

What does it all prove ? The seances 
and scienbfic tests lead the author 
to some very interesbng conclusions 
backed by scientific proofs 302 
pages, price $1 $0, postpaid $1 65 


Scientific American book* are dependable, 
lucid and intereeting a* the magazine iUelf. 
Read booka that iutruct while they entertain. 

SciEiNiincAMERm 


Otir psychic InTcstigatiMi 
Advances 

(Continued from pope ISS) 
had bren nearly asphyxiated by the garlic on 
his hreuth The trumpet voice, otherwise 
iiiartkulnte, earrM the same message, three 
male sitters In Its path and fairly close were 
fairly bi>wlcd over It seems unnecessary to 
inqnln whether this were celoalinl gnrlle on 
PallaHinn's breath Nur Is this mutter a 
trivial one The trumpet voice is supposed 
to be independent, and any evidence that it 
comes from tlie inetllum's throat is distinctly 
pertinenL 

At one sitliug secretly introduced an 
Italian interpreter, who verlAod without re 
servo mv impressions that in Ur Vecchlo s 
rtiiiveninHnn with FuliHrlino there was noth 
mg vhicli h« fuileil to translate 

Only tao or three times did the voice 
attempt iinytlting etidential Most of what 
was Irkd in this direction rciolvml about 
l>r Ourringtdii H previous nssooiation with 
the control she exprtss^d pleasure at meet 
ing him again, retnnrkeil that sin was now 
duiiig hirtulf what the spirits used to do for 
htr «te But there was nothing which 
Voccliio would not certainly know and 
tliroiigh him piesamablv Nino During one 
sitting hIu rf'iniirkotl that Dr Carrington 
wua not present It requir«l more effort to 
Aiwiire one’s self that Nino did not know 
this than to get the same niwurance with 
regard to any other of the control’s state 
ments 

Some atxjUHintaucc with psychic llternturt 
was indieatwl when die control asked (on 
the first tveniiig) whither Dr Prince were 
tliaro, and promlmMl that next tame Katie 
King would visit us 

Individual experiences had with Nino by 
Dr I’rinee Or < nrrington and myself had 
led to the rather dtfiniti siiggeMtlon that his 
trance was genuine ho that even if the 
mantfeKtntlons were demonstrated to be engl 
neerecl through nurnml usl of hU hands atid 
feet and mouth Ihtre would be an interest 
ing (|U 08 tloii as to whither they were in any 
sense Hukji-itlvilv imvchic As far ns our 
award Is concerneil we should not have to 
discuss this nuestion hut ns a matter of 
scientific inti rest we should want to discuss 
It. hVom the first thLrtfort we made 
everj effort to iidliTt data regarding the 
prciisc (huraitir of the trance and it was 
largely for this purpose that we enlisted Dr 
Block s aid 

Dr Bloik examlnetl Nino with the utmost 
care before tin first sitting He found him 
of doeidedb hjHitncid type nud extremely 
sijggestibk \\ ith Nino's eyes fixed upon 
the point of Dr Block s nose a fountain 
pen was held in various positions in front 
of, beside niid Is hind his fnci His answer 
to the qiiestion vi hither ho ironld see it or 
not was almost eiitirclv a matter of sugges 
tlon, there was no difTiiultv at nil in getting 
him to iiiKist that h< could me it whrii he 
obvioiislv conliln t or that ho couldn’t when 
be obviotisly otnild Similarly when pins 
were stink Into his luhes he faileii to feel 
any pain when told that he didn’t and felt it 
whun told that he did Dr Block was quite 
certain that he euiilil himmlf liypnutiiEe Nino 
with the utmost ease if only iliey had a 
common bams of language in which he might 
address him 

On the basis of Ukhc obsorvntions, Dr 
Blocks opinhm tifur the first sitting was 
that Nino was in a self hypnotic condition 
of Bubmirgid pimonnlit} ihroughout the se 
unco This is nnotlur way of saying that 
his tnmee was genuine It would mean in 
simple terms that Nino Is tbonuighly sold 
with the idea that when ht is tiral np put in 
the cabinet and h ft alone tin re in tht dark, 
ho goes into n traiif'C- Bo sold that given 
these conilitinns hi promptly hypnorircs 
himself into a trance state Tip would carry 
nndirwith him knowledge that in the trance 
itatc he iH^Dtnis Palladino wdth occasional 
lapses Into the identity of his brother or his 
mothtr also that he Is expected to do whnt 
he <uti with the physical apparatus pro 
vldeii Tlnse miggestlons he would apply In 
his state of alPred eonsdousuess and in 
addition anv nMpicst which Dr Vecchlo 
might make during the tcade© would be ae- 
ceptwl ns a further auggeation, and met if It 
were physically possible to meet It Nino's 
convulsive action after being picked off tbe 
door at the end of thla firot sitting wot 
regarded as decidedly evidential of the gen 
ulneness of his tmnoe 

At the end of the Berlea I>r Block wa* 
inclined to mmlify hts opinion He was otill 
convinced that Nino wM In genuine Bel^ 
hymmtic trance at the end of the ocance, 
but pointed out that we had no evidence at 


all of ft troode ooaditioa deerimg the Manee. 
Dr Block applied the uanal tort of pro- 
ieeting the beam from a ftaidiUi^t into the 
eye of the patient, holding the Hda open 
for the purpoee. This was done in the 
pneence of Dn, Powera and Stearoa, ahd 
after Dr Vecdblo bad begun to bring Nino 
out of the trance Dr Block woe more 
favorably dlspoeed toward the reanlt than 
the other phyalclaae. Drt Powem and 
Steams objected that the eye-batl wan not 
entirely motionleH, aa It efaould have been 
to make the teat an unqualified aucceas. Dr 
Block urged that under the clroumrtancea, 
this should not be extieoted. that It waa auf 
fidently rigid to demonstrate the good faith 
of the trance. The pupil waa conceded by 
all to have made ilb adjustment to the bright 
light thrown upon it 

Dre Powora aud Steams agreed that the 
medium was a hysteric, and even mcntlonetl 
deinentin prnecox. In testing out bis phyei 
cal development, Dr Powers a huM person 
btdlt like Conan Doyls and certafnW WPigh* 
ing will over 2(K) pounds, bore his entire 
weight upon the horlsontally extended arms 
Ilf the m^lum and was still unable to break 
them dowm or bend thtm appreciably Nino's 
cliest development la extreme also Houdini 
was verv much imprcaneil with his build and 
said that Nino had a better physical equip¬ 
ment for escape tricks than he himself 

Nino often sits, scaled Inside n cheese 
cloth bag his hands and arms being fixed 
before he goes in, and the roping t<> the chair 
being done outside the bag At Dr Vecchlo s 
HUggeHtion we hud plauuod such a bag for 
our final sitting aud in thU connection w« 
had prepure«l several very effective tests 
Nino never asserts himself In any way—in 
deevi, ill the event of bis winning our f2600 
Dr \ ecchio takes it for granted that ho 
himself will get the money and keep it 
Accordingly when Dr Vecchlo telephoned 
that Nino refused to idt In the bag 1 had 
difficulty in believing that the refusal came 
from Nino But there it was, leaving us 
with five hours In Which to revise our pro¬ 
gram 

It developed that Dr Vecchlo wanted to 
bring Nino s Hcnistomofl gloves and costume, 
and tie him himself He wanted the chair 
friMtcnn) down again, ond to save time he 
asked that we do this In advance It was 
thus made posMible for the first time, to in 
stall electric conturtH under the chair with 
the uasiirauri that they would remain oper 
utlve W e decided to prooee<l ou tlds basis 
pins senipulouN scrutiny of the bon<]s before 
and after 

Dr Vecchlo s work was in some respects 
gocHl, in others poor Over the usual under 
garment Nino wore a bathing Jersey and 
long loose trousers of th« some stretchoble 
material Tht Jersey was low and loose in 
tlic noik but being aloeveless it forced the 
sewing of the gloves to tbo undershirt aleevea 

The gloves were canvas—eamer to get out 
of til an wu4il and more likely to retain their 
form while empty but giving loss freedom 
if they stajc^l in place 'Hic arms were 
bound togttlur at one point only where the 
wrists ov« Flapped here a wire puasotl aronnd 
six nr eight times, and was supplemented by 
a strip of cloth Both wcm tight, but left 
the arms as free aa those of a pair of sois 
nora witii their irfngle bearing point. On the 
other hand, the whole assembly, In the event 
of complete escape by both nrma would be 
less rigid while awaiting their return than 
one involving coat alecveN and a wider dU 
tribution of wire On this rock Nino split 

NhioB ankles were now tightly strapped 
together and weciirod with a padlock—ex 
ccllent os far as It went but leaving him 
still to be fastened to tbo choir In doing 
I this, the ropes were usdl in excessively long 
I pieees, which w ere ptissod and repassed 
about mfMlium and chnir and (hair and 
rnedinm, with effective knots only at the 
very ends, Ivon without playing off of 
slack there was considornble fre^ro of loo 
tlon for tht arms osaembly and the chest 

I take it that Dr Vecchlo 1e quite honest 
III so underestimating the necessity for im 
mobility of Nino’s Imprlmned arms, and of 
falfl ohsst and shoulders. 1 un not so sure 
that it was with good Intent that hn tried 
to get Dr Prince and me to give a blanket 
endorsement of the tying We both felt 
that Nino could get bis hands free only by 
breaking something but that ho had an 
alarming degree of movement without getting 
them free. We insisted that we could en 
dorse the tying only after seeing what It 
looked like ot the end, and this Dr Vecchlo 
accepted with rather bod gmoe. 

The seance was slower than usual, 50 min 
Qtes elapsinc before the first raps. The In 
tvrvs] between the raps and the active phase 
(CoaMnwed on pope iS9) 
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Lafayette Bhrd. at First St. 

CkM D«lrok'« btuUatewMr 


400 PLEASANT ROOMS 

A iMdtr among D«trolt'B fineat hotala. 
Port Shalby is ths choice of traveUrs 
who know the anufuel comforts end 
conveniences enjoyed by our guests. 
Rates are notable for considerate moder¬ 
ation Servldor Service. 

Convenient to rail and water terminals. 
M. C. Depot cart stop close by 

Tht hoitl that made DetroU 
famous for hospitality 

& H LamiMiKir Ja. Smi B. Ferwiaa 
bocretaiy l reaaurrr Maiitmrr 



(Birmiida Ooe <'« OJtefaS ContnuS g fai eiw*) 

BERMUDA— 

Playgronad of Eternal Spriagtimo 
{A irwws# Y*»rtf T*mS4rMtmr» ^ 

Ort^V t Days from New York 

j^^SaiKogt Twke Wcddy 

From New York. Wed 
and Sat 

Landlui: pM«nitrre directly 
at Hanilltoii Dock tivoldlns 
delay and incorivenfence of 
tranefer by tender Tit keU 
00 eitber Steamer In 
Burlon^ unta^jualkd eiprei* 



Oil bornlns 


wpice via Palatial 
SteaiXMire 

S. S. “FORT VlCTORl A” & 
S. S. “FORT ST. GEORGE” 

£aM J4 OOO Ton» DUpUrenent 

No Passpor^ HotoU 

Drivlnf etc. 

ST GBOItGKHOTUUSt.Oesrsea. 

Plnoet CuWne i 
Mi^lficetit 

West UedftM CruIsM 

DeUshtmi cniieee to the Oetni the Carib¬ 
bean Sea. Salllnt evtiry U daya. 

FURNESS BERMUDA LINE 

M WUl^ St. Nmt Y«rii 

tr Aar UmI VmHh AaMl 


S^loe Tcnntii. Golf 
TUed Swlmialnt PooL 


Sdentifle American Diffeeit 

(Coafifittcd prem pnge idJ) 
effldently drilling ia done by elertric drllla 
hauling is BimplUlod and trips enn tic sched 
nloU more defiultoly and haiilajn iHiNtii re 
duced leaa timber is umkI roiif fuUa 1 <'«h 
readily becauae of npeed of proRiraa tmd In 
longwnll work less working room is re 
quired roncentrutloii of wnrlcnigN produiM a 
large tonnage in amall iirouK insp< rtion nnd 
eiipeniffluu bdiig more eff^ctin becttiiKi of 
the smaller urou kept active coNt of tnn k 
oquipmint and malntcnmiee is redueefi by 
huving fewer rooioM or if longwull is proxubnl 
by having im roomn whutev#r eoift of drum 
ngo is reduced by tin Hmnllir active nreu 
coat of vt-iitlliitioii is Jowi-rcd for similar 
rt axons (Xixt of plant couHtnn tluii pir ton 
Hiid inainUnanoe is reduced hy rtusoii of the 
(larger pfraiuction p* r man wiiatt of <*oul If 
, lessened bv larger recovery safety—the moat 
i imiKirtant factor in inlnirtg—i-- inerensid 
I In the New Kniskopf Method of 
Blasting, by which a 30 to 40 per cent 
soving in cxplonivcs la madt and ns ninth as 
SO per cent more lump eoid piodunHl, a long 
pressure chamber is formtd bv the expnn 
siou of the gum s after the detonution tif the 
explosUea This nsiilt in nttuint>tl b\ tli« 
use of a 6uc grained roik tlust for Htimming 
The dust is compressed by tho t vploHitm and 
closes tbi bore hole so tight Unit u punor 
sack placed directly in front of tin hole is 
not broken by iho shot This ImiK prenauro 
chamber provides the most favornble shenr 
Ing lines and mnsequentlv mokes ir possihli 
to U8© a minimum of explosives— Lj.plosncs 

Nngr f 1 7 pp 181*84 

General 

The EconomicM of Trans Atlantic 
Linera of Various Lengthn forms the 
subject of an uiiuhsis whkb leads to tb* 
conclusion Chut fur thf greuttst return oti 
investmuut today the (MK) foot ahiii is tki 
logical choice a vpnscI of this length b>viQg 
about seven ptr cent |kp nimum return 
on invistment If o n turn on investment Of 
about 3 per nut would Ih sufhetent u1i 
owner would lx jiistificsl in designing bndd 
iug and opt ruling u vcsial of 700 foot length 
The construction ami opi ration of any vessel 
having a letigUt exceeding this can not be 
Jusdfied from an American private tiwntrs 
point of view under existing cumlitionu 
There are very few trips In the veur when 
tho 900 or lOOO-foeit ship will approach ca 
parity 111 passenger inrrving performaucts 
and during ibr rest of the year these voBatls 
wiU not carrv nnv more paasongers than 
gay, the GOO or 700 footers It may there 
fore bo said that world conditions will have 
to improve verj materially before the KKIO 
footer is an economic probability for illlnr 
a F^ropiuu or Anurlmn cnmpiiii) althoii ii 
leuM HO for till. Kuroppuii -l/firmc hna outl 
Flkippmg 4f/c JH H pP 769“G3 

The All-metal Hull for Flying Boats 
is antuiputeii ns a standard future diaij.n 
ni'oording to n writer lu Ifefol fnduntry 
The problem of duralumin aircraft ctnisfruc¬ 
tion had been upproncheil in various wavs 
by different Furopeun and American <*<ui 
structorB with more or less aucecss It 
secmwl to tlm engineers after studying thi 
Bitiiation that tlie mistake most genrrallv 
made was that of using too thin rnttid vH 
the tnaohinea diMigui*d with this thin metal 
were always compnrntivelv henw 1 ikui 
further annlyxing the gitnatinn It was de 
tided that tht reason for this wim the fm t 
that the skin or plating was usoil for lovir 
ing only and in most casca was not eni 
ployeii as a strength member It was de 
tcrminml in the neromorinc hull cuiistnic 
tion to use u thick enough skin so that it 
would not be easily damagdl nnd to make 
tbU skin take the loads ImposiMl upon the 
structure, the Interior bracing or friining and 
lougitudinids bring iiscfl as Htiffening mem 
hers only to carry the loads to the skin 
Accordingly in the hull propi r it was de 
cided not to u«e any melnl thinner than 040 
To the surprise of all ccmcenied it was di0 
covered that the assembled figures imllcatui 
a structural w right lighter by 100 jioiiDdB 
than the weight of a similar wooden bull 
TTia problem of water tigbtouss was over 
oome by the use of canton flannel and as 
pbaltntn iiiterposod bo tween the thlckncsscft 
of metal There seems to be little question 
but that this alloy flying boat huU oonstnic- 
tlon ia here to stay and it is only a matter 
of time before all aircraft will be built of 
metal as is the railroad equipment of toilnr 
and that this metal aircraft will be as far 
superior to the old type wooden planes as 
the new steel Pullman coach Is superior to 
tho old wooden passenger car —The Metal 
Ind^ 21 12, pp 471^78. 



What Is It Worth 
To You 

TO KNOW? 

Many times a da> you fact situ¬ 
ations that compel you to draw 
upon your reserve of knowledjije 
It may be in the office or amonj' 
business associates, it may be at 
the club or m a socia) gathering 
It may be in any of the activities 
that make up every-day life 
What IS It worth to you in influ- 
ente and leadership, in dollars 
and cents,Xo meet these demands 
without hesitation? What is it 
worth to you to be the wan %vho 
knows and win the admiration 
of your friends, the respect and 
toiifidcntc of your associates? 
Your suet ess and satisfaetion in 

life rest so Nrgcly upon youi reserve of 
know ledge that you must in your own 
interests have readily available svah in 
infilhble source of knowledge ax THE 


NEW INTERNATIONAL 
I ENCYCLOPAEDIA 

The powers suiiimoiicd b> Aladdin's lamp were 
puny compired with the power of knowledge 
ivtiUhle here 1 he magic carpet could not 
tarr\ >oii to so many wondrritd lands I he 
w isdom of holonion cncoinpa.ssed but an insig 
mficant part of the knowlulge stored up here 
For III the twenty tour volumes of this work 
five hundred hrillnnt vholars have recorded 
all that the world his ever thought f>r done— 
nil the knowledge gamed since the beginning 
of tune 

Americans Great Question-Answerer 

This is pre eiuincntly America’s reference work, edited by Americans for 
Anurivins Kvtpted ns tiu standard authority in over ten thousand Amer- 
icnn schools uul librnncs, ni dnilv nsi in government departments and 
courts ot hw Surely a work from which you can draw the mental power 
that w lus success 

Afajy We Send You 
Tht$ InteretUng Booklet ? 

‘THE MAN WHO KNOWS’’ 

It a pn>fu‘*cl> ilhi'itratrd little Ixiok containing brief but 
significant Monev ot three of hivtorv s grc'Ucvt thanciers^ and, 
in addition A Little Stnrv Atxuit \ou It is an illiiminnUng 
book vs Inch >ou vviil tlioroughlv enjoy and from which v»xi may 
get a suggestion of real viluc m >onr larccr There in aa well 
full information about The New Inttrnnuonal Fncyclopacdia. 
hov\ thifi great work has hern developed and what its actual, 
everv dav value will he to vou I hr coupon brings the booklet 
with our oimphinents—no OYst or obligation whatever 

DODD, MEAD & COMPANY. 443 Foortk AveBoe, NEW YORK 


DORD MkAR * <0 
441 Fourth Ave Nen York N V 

Send me without e*)Bt or ubltasthm s copy of * The Mui Who Knows,** and full InfunnsUoa shout 
‘The New Inlemntiuiial Fnpyclopiedis ' 

< 8 . A t-M) 
« « 

Cite mnd SUta 
Oetup^tion 


Nmm0 

Strept Addrfju 
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a post card 


and we will send you free this 52 page 
catalogue of radio sets and parts It also 
contains explanation of radio terms. 


map and list of broadcasting stations 
and much radio information, including 


am explanation of successful hook ups 


and circuits 


You will be amazed at the low prices 
Ward's quote “A complete tube set 
having a range of 500 miles and more, 
includmg tubes, head set, batteries, and 
antenna equipment, as low as $23 50 ” 

This catalogue contains everything for the expert and amateur Complete 
sets and every improved part for building sets, aU the most up*to-date de 
vices—at the lowest possible prices 

Headquartsra for Radio 

Montgomery Ward fls Co is headquarters for Radio, selling everything direct 
by mail without the usual ‘^Radio-profits ” Why pay higher pnees? Ward 
quahty is the best and the pnees will often save you one«third Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied Wnte today for your copy of this complete 52 page I^dio 
WHts tm MSf hMM nmmr—t rmu* AMvms D«pt. 

CUMge Kmmu Oty BuFmai PRnlRa4«Or«. 

NontgomeiyWard & G>. 

■Th> Oldest M ailOwkrHouieMTbdsyewMoithmS'ojdvoia 



RADIO TUBES 

The Superior Tube 
for Radio Receiving Sets 



Cunningham 
Radio Tubes 

r- 10 lA—5 Volli I 4 Amprm 


r 29 »—a VolU 06 limp pry 
Battery Det and Amp l(t 60 
C 800 - f Volts Gas Content 
Detector , 16 00 

r-ll 11 Volta tSamp Dry 
Haltcry IVt and Amp Rp*- 
plal Bfiae |0 60 

r 12 - RLmilar to C-ll with 
Klandard base $6 60 


PATENT NOTICE 

C immtfKAam tubes are iOS-tredjy 
fn-0^ / /» 07 

htg-Og mnd eiktfi litMei %nd 
PtmitHT iMfUMd/ef \mat*Hr 
rr/rrow/Mf*/ and €nt*rt»%nm*nt 
ute IM riidn*r*mmMMhntufM Ah* 

etker t4Sf Tviii be am tmfrtmgemeM 


/Cunningham Radio Tube 
Type C-299 U a Detector 
and Amplifierof the high vacuum 
type, dciigned etpecially for dry 
battery filament current supply 
The special filament in this tube 
draws a current so low that as 
many as four tubes may be read¬ 
ily operated from a single Kt of 
three standard No 6 ary cells 
The ideal tube to use in your set 

The care amd ePeraiiem^ each mtedei ef ReceHh 
$Hr tube u fuily expimimd in eur new to-Paye 
A tulte / nbe Data Seek Cektei may be ebtnmd 
h tending ten cents t* eur Sen Frencitee ^ee 

Homs Offtcsi lU Sscond Strsst 
Ssn Frsndsoo, Cstlf 

154 W LaksStrsst SSClmrchStrMf 

CklcMo in NswYoefcOty NY 


Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Commuiucation 


A Low-Priced Loud-Speaker—$10 list 
—has lately boon placed on the market by 
the manufacturer of woll known heod 'phones. 
This loud spenker !■ of noat construction and 
la said to have a rienr, resonant, mollow and 
realistio tune Bcqiiiring little more power 
than the usual head set, this loud-speaker 
can be used with the usual reoclviog sot and 
two-stage amplifier 

Long-Distance Reception srith Crystal 
Detector is reported by Frank Helnning. 
radio oflloer of the steamship "CsUfomian^’ 
With a galena crystnl detector, Mr Heinfiing 
iutorcepted the NAA station at distances of 
from 8500 to 4100 miles Confirmation of 
these results has been bad from the Bureau 
of Navigation With a Telefunken type 
B-366 single-bulb set, Mr Heinfiing copied 
the German station POZ at a distance of 
5500 milei and also received music broad 
oaited from WOO of Davenjmrt, la, in the 
Pacific some 2500 miles away This recelr- 
ing set makes use of an arrangement which 
does away with the filament oud “B" bat¬ 
teries. 

Many So-Called "Bootleg'* tubes are 
now appearing un tbo market and are being 
offered «t !owi r prices than th© standard 
tubes. Furth* nnore, in gonerul appearance 
those tutKm resi mhio quite closely the stun 
dard tubes, and nro said to have the same 
operating chorncterUties It would seem that 
the indeptudont tube manufocturers, despite 
claims to the contrary, coiiki not prcsiuce 
tubes of the thormteil filament typo, with 
extremely low current consumption charar 
teristica, because of the inherent difficulty of 
making the si>crial fiJnment. Be ports from 
users of independent tubes are generally to 
the effect that those tubes ure not as satis 
factory as the standard tubes 

The Myers Tabes—those characteristic 
tubular \aeuiim tubes with red and black 
ends, fitting into clips after the fashion of 
the usual curtridgt (use—are now being made 
in Montreal, ( anuda, uiid may bo obtained 
from some dealers or by mull These pibes 
ha%e long been known for tboir high effi 
ciency, eaperiully for audio frequency am 
pllfication and radio frequenty work. At 
present the Myers tubes are being made 
In two types the dry battery tube 2Vi volts 
and one-quarter ampere and the universal 
tube which operates on either three dry cells 
or storage battery The tubes are now 
coated with silver instead of being famished 
with dear glass as in the past 

Run-Down "B** Batteries are often the 
cause of iinsutisfactury results with a re- 
esivlug set The best manner to test out 
“B” batteries is by moans of a voltmeter 
with a rending of 25 \olts for tastlnf out 
22V& volt units, and a reading up to 50 volts 
for testing out 45 volt units, ^^eotrical in 
Btrumont mnniifucturcrs have not been slow 
to realise the need of inexpensive voltmeters 
for this purpose, with the result that such 
meters may now be purchased for os little as 
$2.50 One manufacturor has developed a 
apodal meter which may be placed In the 
usual peep-hole of the radio panel, and which 
senes to giie the “B' bsttery voltage or the 
current oonsumption of the filaments 

Capacity Shields have been widely used 
In fihe past for eliminating or reducing the 
troublesome enpadty effect in regenerative 
dreuits. It Is now claimed that capacity 
shields should not be employed, in that they 
decrease signal strength and broaden the 
tuning Instead, the builder of a radio set 
should see that all Instruments In the tun* 
Ing assembly such as coils, condensers, vari¬ 
ometers, variocoupiers and so on have the 
aide next the panel and the shaft side con 
nected with the grounded side of the grid 
battery cirmiit Audio-frequeney transforartr 
’ corsa some rimes need to be groonded Hana* 
facturers of regeneraflve sets generally do 
away with shields by placing tho Inductiiaea 
units some distnuce away from the panel, 
and using insulator coupUngs between the 
dials and the instruments. 

Directed Radio Wavoa for broadcaattaf 
are predicted by Marconi bimseK. Aa the 
mmlt of numerons experimeata with direetod 
radio waves. Msrooni has oome to the cm 
(durion that this method of oomdiunicatioQ la 


not only highly practieahle, but that It anist 
bring about far greater effidency* In ool 
laboration with G 8 Franklin, the great 
inventor recently communlcatod over a dis¬ 
tance of 2250 lumriool milee with consider 
ably less expenditure of electrloal energy 
than la generally osed. Marconi has be^ 
led to believe thpongh Us recent ioooese es 
la directed radio, that owners of crystal 
seta to the United Statec will aoon be en¬ 
abled to receive meesages broadcMt from 
London, because all the radio energy wOl be 
sent out in one direction thus IntetisUyiiif 
the rignals in reoeivora lying within that 
beam. 

Short-Wavo RUay Sot—Agato the 
General Electric Company has scored a 
marked advance to radio broadoasttog, this 
time in the form of a ahort^ave relay set 
which may be transported to the scene of 
church ser^ces, banquets, dramatic perform 
ances, and to on Instead of depending oa 
a tolepbone or telegraph line betwoea the 
scene of activities and the transmitter of the 
broadcasting station, the present set trons 
mita the radio program to the broadcasting 
Btarion, where it Is picked up, amplified, 
and turned over to the usual transmitter to 
be broadcasted to radio listeners. The abort 
wave relay eet broadcasts on such a low 
wave length that it cannot be Intercepted 
with the usunl receiving sat It is said that 
this rebroadcesting arrangement does not 
affect the quality of speech or music and 
that listeners hnve been nnable to detect 
the use of the short wave relay set in place 
of the nsuaJ wire link 

A New Type of "B** Battery developed 

by the engineers of tho BurgoM Battery 
(^mpuny marks a distinct innovation to such 
butteries This battery baa dimensions and 
weight which coincide exactly with the 
standard No 6 dry cell commonly used for 
filament current The new buttery is a 22 ^ 
volt “B" buttery It is (S toches high, with 
a base 2% inches square. The terminal 
connections are brass binding posts at tho 
top By an ingenions method of construction 
the flt^n cells, individually toauUted, am 
placed in a vertical positioa in two inner 
compartments These comportments are ar¬ 
ranged one above the other, and the whole 
is enclueed In a non metaTUc, non Inductive 
waterproof container The electrical capacity 
of the battery at two mUU-amperes Is about 
500 hours, which places It to the group of 
BO-esUed medlum-si^ *TJ** batteries. 

I The Importance of Ctood Inmlation to 
not fully roHlUod even at this late date 
Manufacturers of inferior apparatus and setM 
still make use of wood os s s u ppor t for to 
Btruments and terminals. They even go so 
far as to gi\'o a wood pane] or boae a coating 
of nice black paint, so aa to convsy tiie op¬ 
tical illusion of good Insulation However 
radio-frequency currents are not dooeived 
by block point and, if anything, such ^nt 
causes greater leakage than ever Receiving 
sets should be insulated with the greatest 
care. Only bakelite or riinllar material, as 
well as hard rubber, should be used for 
panels and for terminal blocka or strips. The 
antenna circuit, too, should be earetoUy in 
sulated. It to sorprislDg how elusive ra^o 
frequency currents can be Even Insnlated 
wire win not keep radio current In place, so 
that glass, porcelain or compoaition tooula 
tors aoonld be freely en^loy^ Otherwise, 
a marked decrease to eindency to found to 
take place, espodally to damp weather 

The Ncatrodyns Bsedver U stoodny 
growing In popularity, because of its tdeo- 
tlvity, its far-reaching scope, and its utmost 
simiHlolty The usual nentrodyne set hat 
two stages of nwUo-freqiHtiey, a detector, and 
one or two stages of andto-frsqusncy ampit 
fleatloa, making a total of four or tubes. 
Oi^ three controls are usedt two of which 
do most of the work while the third fdariies 
and strengtheas the rignato. In the aorreatiy 
eonstmeted nentrodyne reeriver, there to no 
distraetlng whlatlo or distortioh The to- 
anarkaUe feature of the neutradyne reestosr 
la that the same stations will acme to day 
after day with the tarns adjustmeato of the 
tiires ditto ee that the ttssr msmSto has to 
<hapt the varions seatisiM asaoedtof to the 
reategs of the tibiae ditto find from thqi 
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tUn^ w tin aUttonf wa b« toned to bj 
idmplir vetting the dinle to the chart num- 
beta. Aa for aeteedTltjr. the motrod/ue, 
operatint ht a enngeated radio aectlon eoch 
aa New Tork Oit^» readUjr tonae oot nearby 
atattoba to idok ap tong-difUnee autlona. 
When it cornea to dlatanoa, a properly Qon- 
vtroeted nentrodyno rooetver in New Tork 
Cltr plok up the Padfio Coast broud 
eaatiar atadons at nigbt as a fairly regplar 
performance. 

Farnitnr* Radio» ao called, is becoming 
more and more popolar Virtually all the 
leadfnf radio manufactorera are now turn 
ing oqt radio aeU made In the form of at 
tractive furniture. Thoa the self-contBlnaii 
and attractive ftimitnre radio ant is finding 
ita way into the living room of the fintiit 
home. Instead of being relagatod to some odd 
uorner as in the past, when it required mussy 
storage battery, a maaa of batteries, and 
a mase of unsightly wires. The fumitnre 
radio move la an excellent one and a ill no 
doubt do more to give radio a definite place 
in the home than anything else However, 
there Is the ever-present danger that fumi 
ture radios may become more furniture and 
less radio ^at is to say, there are already 
ample signs that the radio end of some furni 
turn radio sets Is not wbat it should be 
Too mn«h attention is paid to making the 
set look attractive, and too little to radio 
details Furthermore, the wish Is often ex 
pressed by the pnbUo that the mannfactnrom 
of the btgheet grade and most sfildent radio 
seta put their highest type radio sets into 
fumitnre radio form. After all it is the 
radio set proper, and not the beautiful JaC’ 
ubean period cabinet, that brings real pleas 
ure into the home 

Standard Frcancncy Testa.^—The Bu¬ 
reau of Standards la transmitting special 
signals of standard frequency about twice a 
month. The signals can be receivotl and 
made use of with the average rociivlug snt in 
the general territory east of tlu Mismiuippi 
These special signals are of use to toshng 
Inboratorics, tronsmittlng station operators 
and others In checking wave nieters and ud 
jiutitig transmitting and rcceiMng apparatus 
The accuracy of these apcdal signals is 
better than three-tenths of 1 per cent All 
transmissions are by unmodulated contlnu 
ous wave reloftaphy A complete frequency 
transmiasioo Indudlto a general call, a stand 
ard ftoQuenoy signal, and announcements 
Tbs general call is given at the beginning of 
the right ratnuto period and continues for 
about two minutes This includes very long 
dashes with tho call letters WVTV intervLU 
Ing The announcements arc on tho Kiinio 
frequency as tUo standard frequency signal 
Just transmitted, and oontnln a statement of 
the measured frequency An anuouncemont 
of the next frequency to bo transmitted is 
then given There is then n fonr-mlnuto In 
terval while tho transmitUng set is adjustwl 
for tho next frequency Tho scbedulo indi 
oatee that signals will bo tranemltto<1 from 
11 P bf until 12 32 A M Hestem Btnm) 
ard Time, on January 21 st, Pobrunry 5th 
and 20th. 

Interference la on the increase, espe- 
dally in tho Now England and Middle At 
lantlc States, Indeed, evening after evening 
radio programs are senously marred by radio 
telegraphic interference. It appears that the 
greatest totcrference comes from certain ship 
and shots and Navy radio telegraph stations 
emtdoylng tlis 450-meter wave length, which 
falls in the middle of the broadcasting wave 
length range. The Radio Club of America, 
the ploneor radio amateur organisation of tho 
world, has taken up this matter and is ex : 
erting every effort to pot an ond to tho 
present very oneatlsfactory state of affairs. 
Two operating companies have been using 
the dfiO-meter wave length and causing seri ! 
ous Interferonoe with radio programs One' 
company has indicated its willingness to 
abandon the 450-metcr wave length, provided 
its competitor do Ukewiec Another sonrer 
of Interference Is from the shoro stations 
operated by toe Navy Steps are now under 
way* with a view to having the commerrinl 
stations as well as the Naval statlpiu than 
don the widely toned damped radio trans 
mitters In favor of the sharply tuned con 
dnnous-wave transmitters. Another source 
of tnterfer^noe is toe rc-radlstlon of regener¬ 
ative sets in the hands of inexperienced or 
carelsss operator*. In truth, this Interfer¬ 
ence la toa most scrldtw of all, for one **ham** 
operator eon, with a ragenerative set, spoil 
toa profrasna for other receivers eeottored 
Of«r « wide area* QiwoUoe sagbiea caoac 
ookstderohle I&tsrfersnee, beoause of toe 
linltlmt wjbkh sets np radio waves. 
An^ Wtoto le elo* fi POoUfte sooras of totor- 
ftrsMo, 
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Eveready Three*' 

4^ vci<t 5 three di«titK( u<k Lmfth 4 tn 
wkIUi. iH in bcii^t ^ m weii^t 14 ca 
Ac a) 1 rc]nNr lic^lcra 


This “C” Battery is a Wonder Worker 


Y OU can make the loud speaker respond 
With a new fullness and naturalness of 
tone You can save mont v by adding months 
to the life of your B Bittenes These 
things you can do by u'^ing the new Eveready 
''Three as a C Batttry 

You already have an A Battery for the 
filament and a B Battay for the plate A 
"C Battery is connected to the third element 
of your vacuum tube the grid, affording a 
OMitroI that is marvelous in action on audio 
frequency amplifiers 

As a ‘ C Battery the Eveready Three' 
prevents distortion and excessive flow of 
current from the B Battery, lengthening 
Its life It IS a wonder worker that saves its 
small cost many times over Connect it in 
your audio frequency amplifier and note the 
difference Full directions on the label and 


in How to Get the Most Out of Your B 
Battery,'a booklet on B and C Batteries, 
sent free on request 

This triple use battery can also be used as 
an A Battery in portable sets Light and 
full of pep Its third use is as a B Battery 
booster 

Use the Eveready Three —a tested 
product of the world s leading electro- 
chLmical battery laboratory It serves more 
radio uses and effects more economics than 
any radio battery heretofore developed 

If you have any battery problem. Radio 
Battery Information Headquarters will solve 
It for you Write G C Furness, Manager, 
Radio Eh vision, National Carbon Company, 
Inc , ai6'2i8 Orton Street, Long Island City, 
New York 


NATIONAL CARBON COMPANY, Inc, New York—San Francisco 

Htadquarters for Raduj Baitery Information 


CANADIAN NATJUNAL CAOBON Limited 


Tumnto Oouno 


eVEREADi 

Radio Batteiies 

-‘^ejlastlon^or 
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These and many other radio 
makers use Formica panels 

n ADIO engineers of the most famous set makers all over 
^ the United States, after carefully testing all matenals 
offered for radio insulation, have standardized on Formica 
exclusively More of them use Formica than all other sim¬ 
ilar materials combined 

Tbit universal preference of the men who know is supported by experienced 
amateurs everywhere, and by the vast majority of radio dealers 

Standard Formka panels are available tn individual envelopes Special 
sixes may be bad quickly B« sure to ask your dealer for Formica 

Formica la used in allent automotive timing geara by motor car manufac¬ 
turers and for replacement purposes, gears snd pinions for industrial use, 
In many kinds of electrical insulation, in pump valves etc 


THE FORMICA INSULATION COMPANY 
4645 Spring Grove Avenue, Cincinnati, Ohio 


ORMICS 

Made fioin AnhydmD Bakellte Resins 
SHEETS TOBES ROBS 
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Name Your Purpose 
—Worn Do the Rest! 


I I you li^vr a special motor 
prfiiih m to sol\e Ut us 
know about it Just tell U3 
how tht motor is to be used— 
we 11 do lilt rest I 
UUMORl motors rdiiging 
from 1/40 to 1/4 b p will 
meet your requircmenU just 
ts tlTKnntl> as the} base aidtd 
f*(lur manufaetiireri in c<pup- 
piiiK tiuir luotor-druen appli- 
imis with an unfailing trou- 
bii frie powir unit \nd be 
lausc of this inbuilt quilil) of 


dcpcndalnlity, >oull find that 
these sturdy motors pos^cas 
a known merciiandising value 
that will proie of real assistanct 
in marketing )Our product 
Wc invite your inquiries—so- 
liLit difficult hard-to-nicct 
specifications If >ou bcHcvc a 
-iprcialiBed knowledge of frac¬ 
tional h p motors and their 
applications would be of assist 
ance to you, just write our Ad¬ 
visory Department Ihis serv 
ice IS free to all who request it 


WnOONtm SUECnUCOOMPANT 


486S MxtMrtk StTMt IUmIms 

DimoRE Vniveaal HOIORS 





Our Psychic Investigation 
Advances 

(Continued from pupe 15^) 
wax alxo longer—20 minute*. The acHr® 
phn«e laxted H mlnutca and wnn the most 
brilliant wo hnd hud I dexoribe only the 
item* not previousiy experlonoed. Tho map 
of the third sitting xppliox equally to thix 
one 

There wax a groat deal of what Dr 
Veethlo doxcrilMHl as blowing upon the mr- 
talns and blowing of thera out Into a bulge. 
Most of iiB took this to bo rather xtroklag 
and pushing with the trumiitt It wax very 
^lokiit ultimately the table was upset in a 
MptiHm of this sort 

After prolougotl ringing nno of the bellx 
wiiH pltcbeil out of tlie enWnot. Polladino 
MlN*cIflcuIly nnmed Dr Veeohlo to pick it up 
and tbruxt It inside tin eurtnlns uh it wax 
taken from his hand, this was gently slapped 
giving him the same impressions that he 
would havp got from a flesh anil blood eon 
tact He asked that my hand be dealt 
I with similarly and Kiixapia promised but 
under continued rilnltiders she fnileil to make 
good 

For the first time wo got hand clapping 
from within the cabinet for the first time 
(see below) there wax reason to xnpiiose 
that both Nino’s hands were free 

Tailing off was much ax lu prevdoiis 
sittings A \ioItnt outbreak was followed by 
Iieuee with Palladitio speaking more fre- 
quMitlv than before Sin began to promise 
UN npiMirts liiid all sorts of wonderful 
tliliigH I whlspend to Mr LeHcarbouru that 
this orky of prnmixes wax a sure xlgn nothing 
more wouhl happen I>r Ve<h_hlo seemeil to 
know it too abandoning hlx cluxf watch of 
the eabint t, ho swimk about in IiIm chair and 
engaged in aidmated ctmvenmlion with an 
ttnliaii Mxitor b(.hind him X UlmaUly he 
begun to a^k Fiisiipiii If we might torndnate 
the dtring and attrr thr ringing off process 
had run for 37 mliiutcH In got hi r iiflirum 
tive answer 

Now at all sennopH there lx delay at the 
start, to get the forces going, and at the 
cm? to g( I them toned down so that the 
CHintrol lUHV safely Inue But with a high 
grade imdluin I hine nevir hud these in 
tervulx run liilo sin li major fractions of an 
hour nn with Mao and n»\er seen xueb com 
plcte xnsia nsion of iirth ity T think it fair 
to siiy that tins strongly suggests the long 
and difficult proctxxca of (sea|a from the 
boiulx and r» turn then to PnrtJcularly oh 
jectloiinbli 1 “ tlio wait of from 4<) minulej* 
to an honi after ciLnlwalj reiiJiris that 
Hpiiiking pructicdly thi h» nnee is o\er 

hnttrmg the cabinet to examine the bonds 
wt foniid win^H and ropix mibstantiidlv nil 
dixtnrlad with one important exci ption 
I^iops tliiit had pmshihI alxuit the dn st niul 
npjier arms wire now down nt waist and 
elbow rispectkrly where they would hamper 
moiemint luitlur of thi pnrtn abo\p thc«c 
Joints nor of those bilow Initially they 
were not Iimisi cnoiish to hn\e fallen duwu 
unless greatlv stretclied bv violent straining 
That tins could ln\L bun donr whs indi 
cutid i\pf nmeiitally a xix imJi ideco of the 
roja. wax h ngthened half an inch by one 
ligonais pull of im hamls This rope in 
cidintidly wax one of the tbiiigx brought in 
liy Dr Vei’chio 

^MMn wo cuine to thf mediums actual 
garnnal'i one slee\c of his undemhirt was 
spindled aimiit Lis arms like h am k that 
bad belli twistinl in biing pnlleil on making 
two eompb te tunix bttwou wrist and 
shoulder This gii\B the strongest imssibk 
1 MUggestion that he hnd been out and in 
again—1 know no other way in which it 
could ha\c been so twisted in fact The 
iithi r sleen showed about three quurtira of 
a full turn The body of thi shirt wna cn 
tinly unbuttonwl, the buttonhobw xhowed 
iuduations of ha\ing been violently 
wrronchnl rather than optiieil imturHlJy and 
at least one button hml been yunkinl off to 
be foiinil on the floor Tht right side of tho 
shirt was mihatimtiunv in Uh natural placo 
o>er tho medium’s chest, regarding the left 
wing littJc could be seen with the jersey in 
pofdtion other than that it was xerionxly 
displace!! 

A mo\e to investigate this further afforded 
the first visible iudiontinn of our Interest in 
the shirt It was meU without the slightext 
warning or premonitory symptom, by what 
wax plainly meant to Iw taken for a violeiit 
epileptic fit Dr Steams stated categorically 
that the attack wax not epileptic, at leaxt 
two efwcntial symptoms being absent and at 
leaxt one irreconcilable one prSxent It was 
purely hysterical, consdonoly or lubcon 
Bciondy, the fact had been noted that «x- 
aminatton was about to treapOM upon critical 



Afery true! 

rotor ptafs totted 
atends’-no *‘shorts“ 

Now wfatn It ootMS to eoodeosm rssi 
radio bugs can appredxU this nmff 
alumlniim piattssecursly boltyl across 
to ssBurs unifona air ipaot between 
the plate*. • fivaptoU vena ' 
**clesn cur' toning btavy 1 
end pieces make a rli ^ 

’^■hona* Mcsute Itl 
platca te touch. 


varnlar but that ckiea not prevent tha 
rami rsdlo rascal from having It 
wra pp ed up to take hcane^tlila very 
right AodUtcr thlag thle price la- 
idudsa dial and v enu er knob. 
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H ERE'S the 6ne«t piece of 
radio apparatus of its kind 
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The new fmOn-mfUm Gen¬ 
uine Maroon Tube Con¬ 

trol Unit combing thefoUowinK' 

^9 hlfh mdc 6 or 35 ohm rhooatot 
—m preciuoD-built 400ohm potantlo- 
m«t*r 

—«ln|l1e hole moantlng 
—omoothly working moy ng partk. 
'-attpcrfor deetgn end ftnieh 

Oo to yoor dMddr't today and aak 
to aaa this new pleca of apparatus. 
Examine it for yourself with care 
Note its high quality and big value 


FROST '1 Tear DmIw Stock* 
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rMtrRAMO Appa¬ 
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ground—and the means available were uttod 
to prevent tide. 

Prevention, howerer was only temporary 
\\ hilft l>r V(«!clilo and Mb Bocretnrv onimed 
Nino w« t(M>k the liberty of cavcHiIrftpping 
We uerc rewarded by noting Umt part oi 
tbo “miming proociw conniNtid in putting 
hifl gnrnirnta in onier Wo learned tlnit a 
BubBlantlnl friictJnn of the left side of biH 
Hhirt wn« rcvemetl into n wort of balloon 
effect find jammM down the left aloevo nloiu, 
with his arm W o noti^l that the mifi ty pm 
which hod ongitiully Juliud the jerety nn<i 
the undershirt, in the middle of hm buck 
hnving lost its grip on the but kept 

hold of the ahlrt waa Mnhni,id fniia tin 
neighborbomi of IiIa elbou W u Maid lafthitig 
about all thin—eiid ueitber litd the docti r 
It Ib not the first time hi hus tonnivoil in 
the uttempteii siippremiioii of (nidince un 
favorable to his medium 

The canvas gloves were wet on the out 
side, where the perspiration witli whuli the 
medium whs liliendly onoiiitcd <* 001(1 nnt 
have pcuotrHteil We also found teeth markn 
nn the canvas, 1'he bells which alone of all 
the apparatus wire well suiteil to the mip 
tlon and pre«< nation of tin fiiiKi r print 
showed n liberal aprlnkllog of tluMt^ns ap 
pnrentiy they alwa>H do when it In ?Mlnveii 
that the meillum has been able to fni ii 
hnnd 

At the beginning, tbe siooml chair vvitli 
the nfipuratns won 21 iiich<.s from the 
mediums knee At the end it hud bi.i ii 
move<l to within Id Inelies The tel! tale 
light in tlio next room had niver flickered 
proving that at no time had Nino taken hiN 
wiight out of the chair Wo liavo verified 
I tporlmontnllv that tied ns hi was at the 
tnd but with both arms free hi could havi 
got [HiMSi HMioii of the otlier chair wltlioul 
roiitradi<ting tlio evidence of the lamp We 
have verifiml that under the Haine conditions 
lie could do everything that was done He 
would have to exercise a litth iiigtnuitv in 
llie tnunlpuiafinn of other obji els uitli tin 
tiumtHt hut that is all In ordir for llir 
im|Hissihility of moving the mniinraH ciiair 
ahout the ruhiriet to bt slgnifiiiint the two 
tliiiirH would have to Im separated hy a full 
vani ut the VI rv most 

More gciicrnlly everything that wan done 
at any of tlie four sittings we cun do kiviii 
the degree of freedom which the presmt uar \ 
rntive snggestN the medium had in eiuh mi 
stance The mimbers of tin cHiminillei ami 
their ontsi<h coimiiltTnts nr< nnunlmonN in 
fiflini, not nlom Umt no evidrnci is pn 
srnted of the gnnulnemsx of the maniftHlu 
tlonn bur equalIr that gOfM evhkiice is pn 
SLiilwl for regarding thtm us having bun 
proilinid by normal use of tht nit'diuin *< 
auatomiiNl apparatus 

As t<» Ninos tranee no smh isnnph ti 
agreement exists Dr Bh« k is KtruiigU iia 
pressrd with the fm t that, whuttver we 
know about his conditmri at fhc en<l w< 
have no evidence at nit ngnrdlng Iim comli 
tlon during the sitting Hi fids that for 
one in aetua) trance clean eiit fnndtn'i of 
nssoeintinn would be impnssihh~in this n 
spect the larson In trance ought to be hki 
the dreamer who ossneiates familiar and 
unfamiliar things in tin wildest and most 
absurd ways without ever n allying tin ab 
tturditv until In wakes Tin dernngemeal 
of thfl HBsocintivp faenlHes lien implntl 
which Dr Block thinks ought to exist in 
(ronfmwed on pf^ge 

Remolding Oui Civic Ciay 

iVonUnued jrom page 90) 
each part of faoh property lui*,hts of tlic 
buiblings on it tluir front tard and mt 
hacks widtliR of side yards numbtr of fara 
ilbts in each building home occnpiitions 
strott whlths grades and pa\em<-nts and 
tries The nutnre of this data and the irn 
mmisc amoiint of time aud thought exiionded 
on it go to show that city planning has in 
deed be<'Ome u proftsaion and that every 
thing under tlio sun that pertains to th< 
work is critictdly annlyrod IVctisloDs art 
not loft to “I guess Instead they follow 
dirtctly from the study of the promises 
They are like Hoivlng for x—there is om 
answer and yon get it 

From the 4f)0 little mniw a map of tin 
whole city was ilrawn on which the existing 
use of each bniWJng was chisalfiod by e<dor 
This map showed at n glance the extent to 
which Boning without any directed efforts 
already existeil A similar map showed in 
a corresponding manner the dessificAtfon of 
bniblinga ftiscordlng to hrighta, setbacks 
yards, lot wiiitbs and lot depths 

Tt would appear that In doing all this de 
talM work tbs city planners were earning 
their forty tboasand dollars. These maps 



Oncof the plantsof the Amt rlcan Public Utilities 
Co reports ■ saving of from $100 to $100 per 
month in diinurrsge alone with their Godfrey 
Conveyor to sdv nothing of the wiving effected 
Jn enabling one man to unload thrlr tool, at a cost 
of from five to seven cents a ton 

What the Godfrey has done for this firm, it 
will do for you Write for our >iiluable book on 
coal handling Ask for Bulletin A 23 

GODFREY CONVEYOR COMPANY 

blkhart Indltna 
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Movies in theScientific American! 

Why ccriamlv, wherever there is an important devel¬ 
opment in any of Americans industries or enterprises, 
the 8ri«nfiiic American sends its reporters to gather 
the story on the sjmt 

In the case pictured above, Douglas fairbonks has 
solved the problem of camera mobility with the travel¬ 
ing platforms and crane-like elevations—a problem 
that has long puxzled the engineers and construction 
experts of this industry*. As such, it is Interesting to 
the ScientiBc American reader. 

^teel men and construction experts are writing the 
pages of progress in their Industry; engineers arc 
building greater projects. Inventors perfecting their 
ideus, aviators and shipping men are continually hang¬ 
ing up new distance records; the psychics and psychol¬ 
ogists are deep at work In their fields; explorers are 
opening the tombs of antiquity and roaming un- 
chartecT paths And the Scientific American is a com¬ 
panion to all these works, a reporter of every develop 
inent of practical importance 

The subscnpUon it $4 a year Fnter your sub^rnption 
nou and ue Hill be glad to rnail you graiu the January 
issue for your eompietr years fih 


SciENTfflcAK 



MUNN & CO. 


SCIENTIFIC AMI-RICAN PUB CO 
233 Broadway 
New York N Y 

Oeotlomcn 

Rncloaed plaaa* And M for my aubaorlpiloa to th« Scfnitlftv Ameriovn fcr 
on* y«ar front date January Imuc to be Inoludad gratia. 

Mama- ~ - w ...---- - - - -- -- 
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and the sonlng ordinance Uiat followed from 
them had to be based on a sdentlfto study 
of conditions, land Talnss, methods of oon- 
•tructiou, looflt foahiona in building and the 
building code In order to make up a com 
moD sense protection of property and give 
minimum liurdsEdp to Individnola 

The aouiug maps, now in tentative form, 
indiefited each building which was contrary 
to the Boning ortllnance for the district in 
which it found itself located, by special 
ooiors and symbols, so that they stood out. 
The distiicU wore then readjustod so os to 
reduce to a Enlnimvun the instances of non 
conforming buildings. The function of the 
city planner working on an existing city 
is not to make n perfect plan for that he 
seldom enn do but to make one that comes 
only as nearly so as is reasonable, consider¬ 
ing that changes cost money 

Tho rtanning Board of the City of 
Springfield next held conferonecs and went 
o\cr every detail of the onlinance and map 
They further made triiw into the dty to 
study the matter on the spot They wishod 
to assure themselves that no consideration 
hud betn overlooked Tho {icople of tbo 
city studied the onllnonce and maps and 
discussed them with the Board Several 
muntlia were thns gi^cn to their coiisidera 
tion, (or the Board wlsheil to be sure it was 
right before it went ahead The care given 
to the work and the time allowed for free 
iUscuHsion wcr( an assurance that the city 
had lo<ik«i Ijefore leaping 

Then the Board ndopttsl the ordinance, pre- 
sciitMl It to tho city council Informally for 
rmision then formulJy uftor rcvi»io 7 i It 
was printeil and act before the public 30 
days and finally tmssod and became a city 
ordinance 

But zoning was not by any means the 
only work done for Springfield h\il!y a* 
long and painstaking studies were made of 
the tity trnihe Mmi>s were mode and re 
ports compiloil Vgtdu lengthy studies were 
made on the subject of railroad stations and 
track relocation also on tlio matter of try 
ing to pro\idv on adequate public school 
athletic field 

All of this work was done in a careful 
tliomugh and often plodding manner In order 
to ossurc a scientific Job The city planner 
did not hinc to begin exactly at the bottc^rn 
of tlie pile however for he brought to 
Springfield tJio Invaluable experience ho 
gained on doing many Himllar jobs for other 
commumtics Instead of attempting to 
settle its own problems Springfield oslloil 
in expert aid from outside And despite 
the fees the city planners thus earned, 
Springfield without n doubt saved money 

One Law Tersns Fortj'Eixht 

{Continued from page 96) 
lion and several of party control His 
department is thoroughly on its toes in every 
respect but the rode under which It has to 
opirato J« a fearful and wonderful mess 
Th<rr are two separate organic Acts, the 
'Trnffie Art^' and the ‘ Motor Vehicle Act." 
ProHiimahly beoauw the former Is older ond 
WHS originally self sufficient, lots of things 
are found In It which one would expect to 
find in the other and, for some reason less 
Hear the rovirsc \n also true There is 
nbHolutely no way of guessing in which of 
these two Acts a desir^ regulation will bo 
found 

This would be hud enough, but It is made 
wiirso Both ALta art printed in the one 
pamphkt each followed by oton inrfea 
The index to the Traffic Act falls at tho 
physical end of the btKjk, and it is suf 
flclently large and Imposing to pass as com 
plete Only after having rtflletl the pages 
and discovered by oeddent that there is an 
other index in the middle of tho book, at 
what turns out to be the end of the Motor 
Vehicle A< t does one learn the donble- 
barreUed thnritcter of New Jersey's motor 
csKle and siistiect that the single Index at 
the rear of the book doesn't cover the en¬ 
tire ground Until one makes this dtsraverj, 
It is obvious that important provitdons of 
tho law are more Impo^hle of location than 
if the book had no index at all—they are, 
apparently quite miming. Incidentally, the 
two Acts taken ns a whole are mtserabty 
codified, overlapping repeatedly, so that no 
Indexer In the world conld make their con¬ 
tents easily accessible. Wien one has 
learned the poculiorities of thU booklet, one 
feels obliged, even after finding an Item in 
one Act to man the Index to the other for 
farther onactmonts on the Mine subject 

To skilfal codification of the Uw 
skllftil Indexing, the MIssoari pamphlet Mff 
a clear lead over aU tfie otben. Vemopt 
and Mossachosetts ahow adnrirahU toderin g 
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port Mfg Co., Ine t l>avenport« Iowa _ 
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of g poorly oodiiled mua of law The New 
Jenwy for that mattori taken in 

dividuaUy, deaerva the same compliment 
The Mli^igan pamphlet doMrvea a special 
paraffrnph of commotidatloD—mingled with 
some regret that the chap who dJd such a 
good job didn t incorporate a few obvious 
betterments. The existing motor <nkI<. of 
this atate consists of a largo number of ikc 
tioDS from the codified gencrul laws of 1011 
plus Tariuus amendments plus a quantity of 
separate and additiomU nets passed at vari 
OU 0 datofl since 1015 The booklet is eom i 
piled In the office of the Socretary of State 
and instead of merely stribgiug the uddl 
doual laws along chronologieally the com ^ 
piier has endeavored to put thorn in a lugicul I 
order Barring the fact that the logiotd | 
place for some of them is somowhLre in ihol 
middle of the matter abstrnctcHl from the 1 
1015 code, while he has plucuii them oil nfti r | 
this material he has done a good Job and 
he has supplied a very fine inmx that mnki** ^ 
the whole content of the code extrerndv 
accewlbie. \Vherfl the eectlonH of the lin*» 
code hu^e been nmendcttl note Ir mad< of. 
this with refertnee to tlio year and numhirl 
of tlie amending act, which is adtnlrnhlr | 
except that It Itaves one with tlu Husph nm [ 
that the amendment has nof been inronwr | 
atad into the text, and with no way of diH 
proving this sate by Benr<liing the lathr! 
half of the booklet and noting that lioru of [ 
j the cited amending acts appearH there But i 
where thU paniphlcteor Iium fairly creatp<l it | 
[standard for all other coiliflcrs of motor law | 
to follow is in the iuflertion after varlmiH [ 
stK'tJons of the law, of citations to eoais niul , 
official opinions bearing upon the prtudiuk 
tLKt Most of these are Michigan deciNJou'i 1 
hnt a few come from outside tl»o state Honu 
are so complicated that tho pompbicl man | 
has not attiinpte<l to summHrir.e their im 
fKirt, referring to them nu rely by narat ami ' 
date most of them are Bufficieutly simplr m> 
that he can Indimto whut bearini. thi v ha\* 
niK>n the test of the low The entjn Iwok I 
let contains I>4 such citations, and its valm 
is increusOKi by tin m b<>on(l all CKtimati 
A numbi r of the motor eoiie iMiiiiphh l> 
carry on the first page or tw«» it dlMpInv of 
the more vital features of the codi, in qnuk 
and snappy lunguagt of some sort 'i in'* i'- 
probably a good feature, though it mii,lit h< 
nrgnml that It dlierts attention from ih* 
provisions of the law—netHsaarily niiineroiiH 
—which are not thus displayed 

U ell h t us suppoHti that through soim 
millennial ehunce all our States should nal 
ify their motor luwa proptrly publish tlu m 
ill attractive pumtdiletN skiifiillT iiidixid 
and placard them after both the ( onnccticul ] 
and the ronnsyhanlii schemes Fffort to aid j 
the motorist could go no further >tl iti 
would not have gone fur enough An Amir 1 
Icau driver of >eur«* exiasritnce rtui nft< r | 
a short stay in rnglaiui, force himsi If to | 
drive on tJio left of the road but unlruM* 
ho stays in Clnat Britain for a long time i 
he wlU have narrow cscujks, buITi r liornhh 
scares cspeciullj at night when he hi es lights 1 
hurtling tovrard him on his ‘wrong sidi j 
and he will be resiKuiBible for scaring n hu I 
of omineucly correct British drivers out of, 
their seven Hcnscji—oil witlmut biMHimiug a ' 
fimsbed left baud driver If he stuviHl loiik | 

I iinngli to become this he would huva to go, 
through tho whole buainenn again, on n i 
turning to a right handed couniry 

Between no two of our States Ih linn 
nnjr such glaring single point <?f motoriMk 
divorgonco as Uiere is botwi'cn Pngluud and ' 

[ (he rest of tho world in tht ohoi^sing of tin ^ 

I side to drive on But cviu so and Just so j 
in the amuller thlngH that are iliffiruitivi 
regulated in our different Stotos uud mtiiiu i ' 
palitics one cannot pass installtancouHlv I 
from one set of reflexes to anotlitr 
LiiHtantHDeously one crosses State hius and ^ 
city boundaries, and is cnlbni upon for this 
shlfL It call t be done without some fuinb 
ting and some revenriou lo the more familiar 
I customs and of course the greater tin 
emergency tho mom probshla thU re^cr.ion 
I All ths printed matter and signboards m ' 
the world wont provviit an old and lu 
grained habit from OKserting itself %nd ' 
when one carries acroos the lino the habits' 
that should bo left behind, one beoonus u 
best a sourco of annoyance, and at wont 
an aotivo clement of dnager 
The root of tho diffienlly then lies not iu 
the Ignorance of the motorist, not in tin 
difficulty of informing him but entlrelv in 
ths fact that, within ths territory covirfil 
by the •vorngo motorlot riior© exists a pJur 
lulty of motor cwlss If, confining our at 
Centloa to this angle, w« ask why suih 
plurality sbonld exist, tborS U bat one 
answer—Ibera is no reason why It should 1 
There la, of ooorse, a reason why it doc# oxIhL ' 


Bearings 

for 

every purpose 


SUITABLE 

VOU do not u»e a ton truck to carry five-ton 
^ loads, nor do you use a five-ton truck to 
carry ton loads Either would be wasteful 

Heretofore the engineer ws# forced (o choose between a 
high duly bearing and various cheap, crudely deaigaed ball 
bearings 

Commercial Ball Bearings provide the middle ground For 
inexpensive machines wnere the service is comparatively 
light they sre the logical choice because they are efficient, 
very economical and are furnished to suit alt requirements 
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“He is Paid *ZOOO.OOO 
alfear fir Business Advice 

ROGER W BABSON 

IH kis new hooL 

Business Fundamentals 


D escribes the mechodn by 
which he built up his own 
personal fortune 

Pnnciplcs that can be applied at 
once profitably, to the invcntmcnt 
of any sum of money, whether it 
be $500, $1,000 or $1,000,000 

How to Invest Profitably 

How to accumulate your first 
$1,000, $15,000, $50000, $100,000 
nr even a greater sum, 

How to buy a bfe income of 
from $ioo a month to $7000 or 
more per year, depending upon 
your present income, 

How to find the right kind of 
securities for your capital, whether 
It be $500, $i 000 or $1,000,000, 

How to know when it is time 
to sell si^curities you have and 
what to buy instead 

The Secret of 
Successful Speculation 

How you can increase $5 000 to 
$114,000 within 10 years, 

How the long swing speculator 
can make 15% to over 100^ t profit, 

How to take the guess work 
out of speculation, 

How to forecast market change 
and trends 

How to Profit by the 
Financial Page 

How to gauge the market aetion, 
the influeiKe on your securities 
and business of the reports such 
as (1) check clearances, (1) money 
(3) building statistics, (4) 
business failures, (5) labor situa 
tion and seven other “barometert." 
of market conditions 

How to read all charts more 
eisily than the pnnted word, how 
to gun the full story from every 
chart you set 


How 

'^Business Fundamentals*’ 
Helps in Business 

How you can increase a business 
capital of $10,000 to $150,000 
withm oo year®. 

How to select a career, or a 
business, in the industry which 
will probably make most progress 

How to forecast price changes 
for commodities, how to gauge 
the supply and demand for raw 
materials and for the product you 
sell 

How to know when money will 
be tight how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices 

How to select the best indus¬ 
tries and cities to sell, how to 
know which industries arc on the 
wane, how to ktep constantly 
developing new selling terntonea 
How to cut cost of m inufactunng, 
distnbution, selling and labor turn¬ 
over, how to increwc the profits 
constantly and consistently 

Sound Practical Laws 

Nothing 18 contained in this book 
that has not been previously oub- 
Rtantiated in actual application in 
business and investment It is the 
re-^ult of a lo year investigition 
of 100 yc irs of Business—It is a 
summary of the combined experi¬ 
ence, invc'^tigation and research 
of Roger W Babaon, his associates 
and thousands of successful busi 
ness men 

SEND NO MONEY 

Merely tear off the coupon below, 
MOW, slip it In an envelope and icnd it 
to us In return without charge or 
obligation, you will receive a copy 
of ‘ Business Fundamentals” for one 
week’s examination Within this 
period,you can either return the hook 
at our own expense or remit $2 00 as 
payment in full Don c miss this oppor^ 
tunlty—mail the coupon, right now 


B, C. Forbes Publishing Company 

Publisher® of Forbe* Magazine 

120 Fifth Avenue, New York 


B C rORDFS PUBLISHING CO 
Dept 2489, UO Fiiih Avt ,Ncw York 

Gentlemen —Send me ulthout charge or obligation copy of “Business 

Fundamentals” by Rogtr W Baboon. 1 will read ir^r 7 Jay* and will cither 
return it to you during that time at your expense and without further obliga¬ 
tion to me, or, I will remit $2 00 as payment in fulL 


Name_ 


AddrcM 

Business 


—4S different laglalatarea. In 48 (Hflarent 
State®, hnve been paaainf tmffle laws, each 
with Ho roference to what the othera were 
doing Fvidently thia mnirt lead to approxi 
mately 48 different waya of doing the aatne 
thing The conflict ia not deliberate, it haa 
ariaen autoirintlcallj 

Unfortunately, It can’t be eUtninated auto- 
maticAjly Eliminutlon must be a matter of 
deliberutv and oonaidered uctloii And no 
fortunately, elimination cannot proceed 
merely by porauading the indivldua] State 
legialaturee to stop enacting new traffic laWi 
on their own metinn* anil tboir own rospon 
sibiiidea uud their own Judgments as to 
what ui proiier This would be u pretty 
large order of itatlf but to remedy the 
situation that now exists it would bo noecs- 
aury to re<ii>en a lot of closed buHlncss and 
induce the Individual legislatures to repeal 
or serioualy modify much old legislation 
This, obviously is on even larger onler One 
might hesitate to try to fill it, were it not 
so very clear that aueh foiturfi will bring ua 
to inoro grief than we could possiblv get out 
of an attack upon th« problem Gow then, 
ia such attack to ho made? 

Of course no club run bo held over any 
State nor anything that anggests a club 
Legislators are notorluusly seiiBitlve about 
their prerogativos and it might seem that 
with nil tJifl inntnrod HtlibLrutloii and ull the 
engineering authority in the world the pros 
poits pretty remote of getting a large 

uutiilwr <if iiidciHtuh lit legislativi boshes all 
BcrMiig distinctly local intensts and nil 
hnnleneii m local \iewpolnts to agree upon 
the some m< usurps F^xpenenci conlrudicts 
this peoaimlstH attitude 

The Motor Ailiiele UommiRsioners of 12 
States— Nev\ England ilu Middle States, 
and Ohio —got togoth< r not so long ago and 
with the expert adviM of Oil Automotive 
Roeiety and th< Illuininutlng Knglnoers 
thiy worked out a standanl for headlights 
that was (leNlgiuHl to combine maxiniiim il 
Inmination nith freeiloin from glare CouplKl 
with this was the ntterlv n volntiohary pro 
posnl tliat the States should sot up ofhclal 
testiug bodlis ixaniinr nil hendllght as 
aeiiiblies and publish ii list of the trndo- 
niiinnN and On tntnntftu tiirerw of nil those 
which coinplieil irith the standard sot up by 
the coiifereiu-L Finallv u law was to be 
askud from each State legislature adopting 
tills Htundonl m that of the State, and 
burring all unllsli'il la ndlights 

Now lure is Mirytlilng that u narrow 
minded mid NiiHpmoiH person might be ex 
peotwl to obiect to and everything that a 
legislator might fenr e\en if he didn t him 
self nbjiet to It 1 hope was the strong sug 
gestion of iloinjnation from without the 
State tin n w us thi olrmont of subinisMlon 
to expert nd\lce w> often tlie anathema of 
imllthiaim tin rr was the placing of a 
Stab widemono)Mih o\ir nu essentia] artirb 
in the hands of k limited iiuMiIm r of inunii 
fachirers there w nq uliat might b< eon 
Btnied ]|R nd\( rfisement of thiq Dioiiopolv 
and fhes< mnnufoeturerN nt State expense 
Yet HO oluious Win tin nd^antages of the 
new Htumlard Ilnrif so cnormouH tin nd 
vantages of a uniform hi adllglit kiw for 
12 Stabs forming a solid gixigruphUnl bh>ek 
80 etimpli ti the authority of the tcchnloal 
bo4lit*8 whose engineering ndvire had b* cn 
had llinl in no ipHtunee has there been dlf 
ficiiltv in gittiiig the legislation tlimugh 
Any motorist In any of tin se 12 States may 
now drixe freily tlirough tlie other »levin 
without a thought for the question^ulways 
before ti xiritablo riilnosL purrlo—whether 
his Im ndlights arc legal In prw isely the 
some way, through ainhubb cnjiiferi nee bo 
tween the reKiitiijHihle heads of the State 
trnffii tnid highway bodies plus such enfj 
neeriiig orgauinulonH us may lie abb to aid 
In eaih iiiNtiincn it ought to he possible to 
get uniform bgislntlon on oiiv other polnta 
to nplnie tin present hodgepodge 

One diingi r must be avoidetl 3\hnt we 
huvi oiitKiud fiixiilves asking ninny States 
[to change their Inws In many details We 
i dare not do this huHtily If after our re 
' quest has been met by the Staten it Inrna 
lout that the uniform law thus obtulnod 1* 
not workable or is not the best way of gain 
lag the end at which It Is direete<1 or per- 
hap* la not even n proper way of doing this, 

It In going to be far more difficult to get 
agreement a seconrl time from the legit- 
lattires tlittt have been thus vlotimlaed once 
A dcflulte authoritative, orderly procedure 
needs to be set up for deriding just what 
provisions a sUmdardiaod rnotor-vahicle law 
should contain, and for resolving the very 
tIcUish question of what vshies ri^ould be 
assigned to speed limits and other thiogs 
that require nomerioal Oeterminatlon Only 
with such procedure Is It thipkshle thst 


State leglslstnm would be safScietitly tie- 
pressed to enact ideadosl standardbMd pro¬ 
visions, unspoiled by spontaneous amend¬ 
ment 

It would not be sq simple in sU ittveetkrae 
as it was in the matter of llgbttnit ^if^t 
to do at a railroad crossinf how ft is 
safe to drive at a given point bow bsst to 
dodge the patrone of the street car—tbeee 
are questions on which the layman feels 
that he has an opinion whleh he can match 
with the pronouncement of the expert much 
better than he could in any such recondite 
field as that of headlight standards; Agree¬ 
ment on many of theee items could be 
reached only after prolonged general dis¬ 
cussion. with an attempt to aducats those 
whose view* appear destined to bold a mi 
uorlty position Assurance that the best 
solution had been attained would in many 
Instances require a comparable process. 

But the thing ought to be feasiUe It 
ought to be possible to block out a standard 
Ized traffic act covering all the groand that 
such on act ought to cover—defining, In fact, 
this ground In many respects, such as the 
fixing of Uccnslng fees. It could be only a 
blank form, to be illlod in in detail by each 
state In many other respects its whole 
value would ctuisUc in the expectadon that 
It would bo uiluptod, without changing a line 
or a figure, by tvtry state Such adoption 
could very well (x>mt piece meal, by gradual 
uDiondraent of flxiadng codea, or where it 
turned ont poR«lblo to convince any state 
legislature that the entire motor code of the 
state was In necil of revision and recodlflcn 
tioii, the standard code could be presented, 
with the hopt that it would bo adoplod with 
out amendment If thiu were not realixod, 
at least It couhl be accepted in Its substan¬ 
tial framework greatly aimplifylng the sub 
•MMjuont work of uniform codification and of 
securing further uniformity of the text 
Our articles of Janunrv luid of this month 
have been destruLtivo in the gunorol trend of 
tbeir enUnsm—they have bwn devoted to 
showing liou hojmleRH the present conditions 
are uud how imperalive It is that remedy 
Uke the form of stiindardliml motor lagisla 
tIon Future articles will take up the con 
structJxe aide. We Mfaall display and com¬ 
pare specific proxlsions of specifle stats 
codes, miggiHtiuR the best We shall inquire 
what ought to b» inrinded in the law and 
what omittid U o ahall seek suggestions 
in the cxxlc of each Mtnto for laws whlrii 
could adxantageouHly bo applied in all 
And we Hhall hope moat fervently that we 
eludl not hiixr (he rtjscuRHion all to ourselves 
We enconrnge opinions and arguments from 
our rcuderN Write now and tell us whut 
you think ought to go luto a uniform traffic 
law write later on and criticizo the sjMtciflc 
NiiggeKtioiiM vhlch apijcar We hope to make 
tin Rdi^NiiFii AiihJtiCAN an open forum 
through whuh this important matter may it 
dlimiMMLHl and much of the proUndiiary work 
effoLtofl of ileanng the ground for uniform 
motor UgiNlntlon througliout the country 

The Komance of the Lock 

((^ofitmurd from page 79) 
tiny might wntnin He did not want to 
injun tliL BufLS for then was a chance of 
acquittal A«*Lonllngly tho makers of the 
safes and innnv otlur experts employed by 
othi r snfo munufucturors were summoned 
and did their best They tried this and that 
and the oUjer, but they could not * fosl out’ 
the combinations 

Biancolo rond about these unhappy pro 
ceedings in tho newapapers One morning 
he strode into tbe offlet of the district at¬ 
torney pulled off his overcoat and announced 
that he d like to what he could do with 
the safes He bent down over tho first one 
and went to work He did not senridw 
his finger*, to be sure Indeed, he did not 
trouble to wash off the grease and grime of 
the workshop Instead he began slowly ro 
tatlng the dial back and forth, feeling care- 
fnllv, wHth na car pressed against the safe 
door, listening with great Intentness From 
tlmn to time he stopped, seratriiod his heml 
and ftsomed to be calcnlatlng Plrs minutes 
he worked away ten minutes, fifteen 
Tho Lxperti stood abont In a grinning and 
contemptuous group. One or two were guilty 
of invidious remarks and <nndeBcvK]lng 
langitter Biancolo paid no hoed For five 
minutes more he went on turning the dial 
dollcatoly in the tips of h)w fingers. Sud¬ 
denly he straightened up. twisted ths hsniBe 
of the safe and swung the door open 
The gentlemen who hod noUy failed to do 
Ale very feat grew shame-faced or open- 
sMmtbed They waited to see Als wonderful 
fcUow opetk tbe eeoemd safe In about five 
minntee and then departed wltlumt ooto m enr 
tditer <m, 1 talked the buatoeM over VIA 






FmKOAn^ 1924 


SCIENTIFIC AMERICAN 


143 


dw wH opaM and foimd that ha wm In the 
haUt of dolar ju«t thU trick and mada a 
food living at it from the nnmeroaa peraooa 
aaonan^ miilajr or forget the comMna- 
th their aafea. Re had done the thing 
hundred tlmaa. He aeldom failed 
Ipdaaftr 1 oooaalon to lend him, at a 
anbeett uah t time, to a veil known Udj who 
had mat the combinatiou of her aafe, and 
be fot the thing open in a few minntea, 
without fuaa or ceremony 

Bianeolo explained hie method of work 
to me aa one reveala a secret without revela¬ 
tion It it, however, quite plain that ho 
naea a oomUnation of the tactile and audi 
tory aenau pitta a wide and accurate knovi 
edge of combination lorlu. If he managee 
to get the first number, he never falls to 
arrive at the rest, usually by a simple 
method of deduction bssod on luug exporl 
ence and well known facts about combina 
tions that 1 had better leave unstated It 
may be well to note that the combination 
locks he bu opened, to my knotv lodge, wore 
all l^ose of office safes or opHnary vaults, 
Wliether be would buccmh) in the case of a 
thoroughly modem bank lock 1 cannot pre¬ 
tend to say 

There is, however, another method by 
which the combination of any vault may be 
opened If the btirglnr has opportunity to 
get bis data In advance Inde^, this plan 

action was used in one of the great bonk 
burglaries in New England In the lost gen 
eratlon If my memory serves it was the 
famous burgling of the Northampton bunk, 
but I cannot be sure. 

Near the dosing hour one oftcruoon a 
well dresaed, respectable looking strangor 
presented himself to the officers of the bank 
and banded in his card, which bore tho im 
print of a great firm of safe builders and 
the name of the caller nltb his title as one 
of the officials The bankers admitted him 
cordially end he began talking with them 
about their vault He did not make a 
direct snles talk but sold he was visiting 
among the banks of the vicinity to study 
the various vaults and see nbetber any of 
the banka were in need of better equipment 
or changes In their looks There hud been 
a number of big burglaries lu New TbiKlaud 
and the bankers were glad enough to let tho 
expert examine their equipment 

Acfjompsnied by the ensbier, the visitor 
went to tho vault dwir which stood open, 
and turned the bolts with the handle so 
that, bnd the door been <loNed It would 
have been locked save for the mixing up 
of the combination He (ben took bold of 
the knob of tho dial dcHcntelv with the 
tips of his fingers and turned it hIowIv to 
the left until ho felt the first tumbbr In 
position Ho then shlftcii it n trifle further 
to tho loft and reversed the knob turning 
to the nght two tun»s mid ogam csrofullv 
feeling the second tumbler into its place Ho 
now shifted this tumbler n little further to 
the right and revenwat again for the third 
tumbler Having found this be cnrelesslv' 
turned the handle and saw that the bolts 
were released He then mixed up the com 
binntion In an olfbund way said that tho 
lock was an excellent one and in fine repair 
and went hla way after a few oomplimtuts 

The bankers felt after the pleasant call 
of this well Informal gentleman that they 
had no reason to worry Had be not said 
that their vault was above suspicion? Alas, 
there was a rude nwnkeulng The bankers 
came down to their rooms one othcrwlsR 
pleasant morning to find that the combina 
tlon had been opeued as if by magic tho 
chest entered by means of keys and # xplo 
slve and a huge total of cash and bonds 
abstracted Suspicion fell on employees on 
officers, on everyone but the civil gentlemun 
who hod called a few works hnfore It was 
only when the safe makers were aummonfHl 
and diacloflod that there was no such person 
connected with their company that eyes were 
turned in the oorroct direction 

The visitor had, iu fact, been one of the 
master burglars of his day While he had 
stood at the vault door, chatting plenaautly 
with the oaabier and apparently examining 
the lock, he had really got tho npmbers of 
the combination and noted them mentally 
When he turned the dial left and fdt the 
tumbler in place he took the first number, 
and so with the second and (bird He 
otmld, of course, not have done this had 
the dial been in tiie lodted position when 
he began hla work. 

The gullibUity of the oatiiler of tiiat old 
^nk; long ag^ cost hJs institution more 
man half a minion, and bankem ever since 
havft been oareftil to see that entdi a trick 
m not rftpeate^--4>y a nlanalble atraager or 
by bomeono on the insMe, 


Our Psychic Investigation I 

Advances I 

(Continued from page llfS) , 

Nino*s trance If the latter is genuine cer 
tainly was not observed Hut Or Prince 
while granting tho validity of tho atmiugy 
between hypnosis and sleep for ordinary sub 
iocta, feelfl that Nino is not such a one tmd 
that lu his cose I>r Hlock uDderestimuttH 
the poselbiUties of long practice Nino bus 
been In trance literally bimdrofls of tlmcK 
and Dr Prince fctls that he has acquiretl an 
educated subconsdousness, h mirt of genius 
for trance, of which the ubiUty to Rwnoeliip 
Ideas is merely one aspect If I am prid 
legod to form on opinion on this very ab 
stmsn subject, 1 should be inelined to sup 
port r>r Prince’s views of the ponaibUilicH 
of oft practiced submergencfl of conscious 

Sfl 

AU opinion save Houdini s is that Nino 
was in a valid trance at the end Dr 
Prince regards this trance as (xtrndtrig 
throughout the sitting Tin re Is no qurKtlon 
hut that Nino is siifllclfritlv hystmcal and 
sufficiently suggestible to hypnotiro hiiiinilf 
Into going In trance and Imiu rsounting 
Pnltedino nod attpuipting to work with the 
apparatus In such a trance, any suggestion 
put forward by Veechu* or any otbi r sitter 
would be selasod and noted upon if po^slble 
and oonslab ut There is no question that 
if this is whftt hnpiH’iis Nino ill striigf,!* 
with the Imuds until he gets fri.o or is ix 
hausted in the attempt to execute tins siig 
gestion—equally whether It is iiuto h^ pnotic 
or cotnCH from outside Tin nttimpt to pre 
vent examination of the incriminating under 
shirt it is to be eniphnsizid is in no way 
contradictory of this tlicory—this cmild b» 
done subconsciously quite as well ns con 
sciously and Indeed la exactly wlmt would 
be exproted from one engaged in Hulnsm 
Roious fraud 

The suhcominitfee in dinrge of Niiuis 
case consistH of Drs Prince and (’arriii^,ton 
and Ffouditii, and the opinions of f>rR Itlock 
niid Steorim receive so much consideration 
(hat these gtntlemen might almost b< n 
garded as voting members of the sulasun 
mittee If this boflv were ohllgtd to retnirt 
finally upon Ninos nudiumship iit this tinu 
th< y wouhl feel that the only lS)MHiI)h 
diet wns nut r>f Hulxsniw loim fraud inul tin \ 
would feel that tin facts cited in (his narra 
tivG were snfficiint to supiKirt such a verdict 
At tin same time (hey ft'ti that tluv lmv« 
not exhausteel (he Bciditillc liiteresr of (In 
case and they vvoiild be quilt wdlling to Mt 
further uml to wiibhold th<ir vi nhet until 
lifter Stull sittings The sui,giM({nu for fur 
Uur sUtiukS enmt uriginidl) from Dr \ie 
< hio at « time wliiii Ik iintl txprfssisl dis 
satisfactum with some of the conditions pn 
vailing nt tho series In r» reimrttd Hu 
<*ommitteo will rv+,nrd sncli sit lings uh in tin 
nature of an npinul against tJit vnsiict iiuh 
ented above—sucli ti|)p< nl is provhhd for in 
onr oondltfons ns promulgated in our issiu 
of Tanitary 102,1 In jnstict to the m4 duiiu 
therefore no formal and final stnN mt lU In 
the coinmittie is nmdt pending thi issm of 
the new sittings 

The Heat of the Earth 

(fVm/inuMi from paqi OH) 
well tt cable is iiL*ciKsury that usfd in tin 
nbovp teats consisting of a sh el aviator win 
and two enamellpd copper wins ein h in 
clustvl in H doubh tbickniss of cloth iiisulii 
tlon Cable of this kind wMglis JO to 2'^t 
pounds per 1000 feet and is Jov^ind and 
raisiHl by special band oj>eruteil maclda* r\ 
For lower dtpfbs than I'WK) feet tin ii'ie ain) 
liandllng of Uils kind of cable becMimcs rutin i 
pw expensive and a mrrenry th« rniomi h r of 
the maximum tvpi has taken rin phn ♦ of 
the electrical resWtanct iiistrmiMnt Dsmillv 
two or three mvronrv thornnum o rs ur, b»w 
ered in the aamo lube or bomb so that a 
double check on tin readings may lie oh 
tained Evtry care has to be taken to kt<p 
thoae maximum thermometf rs upright and to 
prevent tlnir kniK»king against the sidi ot 
tlio bole when they are being drawn up In 
summer, when tho t* mpLpaturo at the t/»p f»f 
the ground Is much higher than in the first 
two or three thousand feet of the well tli' 
thermometers hove to N coolml with icf be 
fore being lowered Portun/itely for tbt <-011 
veniouc® of the measurer using theso rnaxi 
mnin type instniments the temperaturt. in 
variably Ittcrcases with greater depth and 
never falla lower, whatever the rate of m 
croaae may be 

Id raining operatlofu the increaae in btat 
na the lower levels are reoched has long 
been one of th^ problems with which mining 
oompanies have had to contend, not only be 
cause of the dlsoomflfrt of the mine workers 


Records Made to Be Beaten! 

The best record to date becomes a record to beat — 
when machine output registers on a VEEDERI 
The production-count sets a mark for the machme 
operator to build on Likewise a point for the inventor 
or engineer to improve on. It's a self-rauing stamiaid 
when the figures are watched— results rwted —on a 

•NieSSa Counter 

Th» SmaJl Rotary Ratchet Coim- 

ler (No 6) counts reciprocaUng mova* 
mentf of ihe lever as required fur record 
mg the output 
of many small 
machines 
When the lever 
IS moved 
through an 
angle of 40 to 
60 degree*, ihe 
counter regis- 
lert one The 
(utlliei the 
lever u moved the higher the 
number registered A complete 
revolution of the lever registers 
ten This counter can be 
adapted to no end of counbiig purposes, 

^ regulaUng the throw of the lever 
Pnee $2 00 (Cut nearly full $irt ) 

Small Rereolution Counter of umtlar 
model slsD $2 00 

The Veeder booklet b an SO-page guide on hois to ”counter-tguip** 
for increased protifi/cfion Sent free ond gladl}) to all who ma}f meei 
with ihe problem tn invention engineenng or manufacturing 

The Veeder Mfg. Co., fL^rco^ 




The above Revolution Set-Back 

Couniet records the output of any 
machma where a shaft revolution mdi- 
cate* an operation Sets back to zero 
from any figure by turning knob ocsce 
round Supplied with from four to ten 
figure wheels, as required Prxe with 
four figure wheels as lUustrated $1000 
sub)cct to discount Cui leu than 
one half stxe Set Baik Hotary Ratchet 
Counter to record leciprocatuu move- 
merOs as oo punch presses $11 jO (tisl) 
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PATENTS 

Trade-Marks Copyrights 
Designs 

76 Years* Practice Before the Patent Office 

If you have an invenlion which you contemplate patenting, 
or a trade nnrk which you desire to have registered, we shall be 
pleased to have you consult us We have thoroufjhly experienced 
attorneys in our New York Washin^iton, Los Angeles, Chicago 
and San Francisco offices with lon^J experience in preparing and 
prosecuting both patent and trade mark, applications 

Prompt, Conscienfious and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, DeciHions and other matter of interest to inventors—and 
particulars of recently patented inventions 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


Woolwortb Buikling 
Somitific Aiii«nc«ii Buildiiig > 
Tower Budding ... 
Hobart Budding ... 
Von Nuyo Buddmg ... 


. - NEW YORK 

WASHINGTON, D.C 
. . CHICAGO. ILL 

SAN FRANCISCO, CAL. 
LOS ANGELES. CAL 
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HOME-OWNER’S HAND-BOOK 

Br AUSTIN C LESCARBOURA, Manifiaf EdRer 

jA GUIDE for the man who already owns his own 
home, the man who is going to buy a home, or the 
man who is going to build the ideal home A vast com¬ 
pilation of the best advice on building materials and 
building methods, written in understandable English 

Includes building materials, excavation, the frame house, 
the brick and hollow tile house, the stone and concrete 
house, the roof, interior tnm, painting and plumbing, 
wiring, upkeep, landscape gardening, etc 

PRICE, $2 00 POSTPAID, $2 15 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway 


MUNN & CO 


Now York City 


Olhtr good Beah fnm iht ScIftUific Amtrltan lliraiy 


MT PSYCHIC 
ADVENTURES 

Ir J M a lr alw IM. Awa d a t i EiHar 

Mr Bird aa a a nest of Conan 
Doyle was privileged to play 
Bherlock Holmes in the pay 
chic fteld Hia book la a com 
plete record of hla acaneca and 
nsychlc adventurealnLondon 
Tarls Berlin Munich and U S 
Thrilling aa well as acirnll&c 
Price tl3o postpaid HAS 


SaENTlFlC AMERICAN 
CYCLOPEDIA OF FOBIfllLAS 

The moat complete book of 
receipts published A careful 
compilation of 13 0(H) selected 
receipta and procesaea India 
pensable aa a dictionary more 
useful lOTTpsgea 2lK)|flustra 
tiona now In 83rd thouaand 
Price WJO In New York Pa 
cific Coast B5 76 Points pro 
Dortlonatc 


SCIENTIFIC 
AMERICAN ALMANAC 

Pocket sife edition includes 
standard time the weather 
clond forms storm signala, 
thermometers flag manual 
salaries of offlcisla year 1924 
calendar planets star maps 
algna of lodlac postal inform 
atlon etc Price 25c 


Plug the Powor Leeki 

QBS8EMEK Oil Engin*! uiied 
for the power supply stop the 
losses so LDinmon with steem 
power The power-leaks preva¬ 
lent in steam power plants In the 
^Btes furnaces boilera, radiation 
and many other points of loss are 
entirely eliminatetl by the um of 
the clean efficient economical 
Bessemer Oil Engine 

Savings In Instullutlon loat uperat 
Ing coat floor apace and upkeep make 
Bessemer power vaatly superior 10 
atesm power 

l^t our engineers explain Just 
where Beuarniers will earn a profit 
In yuur plant 

THE BESSEMER GAS ENGINE CO 

U York Si Grove Chy Pa. 


LEARN WATCHWORI 

A fins trade cnniinaiidliiit a good salary and your 
aarvleos always In demand or you uau 
aUrt in bustnaaa lor youriwlf At 

BRADLEY mSTITUTE 

Tba greateat aoliool for 

iM u,, Aj 



but also becsiwe ot tits ihoiffr i>f MddsntB 
when tb« oombiued bsst snd pretsun h«P5 
reduced the alertrMe sud earefulBesi of the 
men In the deepest mine in the worM* the 
8t Johp d^ Bey gold mine in BrestL which 
bM reeched a depth of 9T20 feet below the 
top of the ground, the problem beeame eo 
sente some years ago a* to direaten the 
doelng down of the mine entirely The men 
became sluggiafa and dull and more and more 
careless in taUng preeantioDs Aocidenta in 
creased until the death rate averaged more 
than one a month, and it began to be ^ 
flcuU to get not only laborers but shined 
professional workers as well to go to the 
bottom levels. The problem was solved by 
the building of a ooollng plant at a coat of 
nearly half a mflUon dollars, which drives 
air into the shaft at a temperatiire as low 
aa 43 degrees. Blven with stioh devices os 
thU, however, mines in many parts of the 
world would have difficulty In operating at 
this depth, as the rate of increase in tem 
perature in the Brasilian mine has been 
only about one degree in 123 feet 

With Csmera and Chisd 

(Contmacd from pope J06) 
of one marking to fall directly upon that of 
the other, the surface thus receiving the 
light will occupy the same position as the 
corresponding surface of the model or sub¬ 
ject, when the photographs were takeu. 
Thug it may bo scon that by building or 
carving the material until the corresponding 
markings of screen and record photograph 
I'oindde o>er tho whole sur^ce, a true re¬ 
production of tho form of the subject will 
be the result The work of modeling or 
enrving is done by hand under the guidance 
of the projeotod light beams, which carry 
tho true form of the subject to the sotilptor, 
hut there Is nothing In the process or sp- 
paratUB to bar him from modifying the 
statue fls he pleases 

Tho siBo of Btatuo Is regulated by varying 
tho distance from center stand to camera 
projectors, after tho rocord photographs 
htt\e been obtained This is made evident 
by some of the accompanying illustrations. 
Wltliin rensonnblo limits, all alses of tepro 
ditrtions iniiy bo made from a single set of 
record photographs 

The cx|KriGticoH of the model or subject 
are very pleasant in comparison to the 
teflloua posing roquired by the old methcali 
Onlv a few minutes are reiinlrcd for the 
taking of 6r\rrnl complete sets of record 
photographs including the Illuminating pho¬ 
tographs which are soraotlines used in the 
form of tinted slides for illuminating the 
Bn {shod stntnniv by projection 

This process is adaptable to the prodiKV 
tion of prn< ticully all classes of statuary in 
all sises and is eapocdfllly useful In copying 
and enlarging sketch models or any other 
exisrlng Btatnarv One of the most valuable 
fftatureii is the case with wldch the reronl 
photographs of persona or objects may bo 
taken and stored for safe-keeping until 
needed for the production of statuary at a 
later time. 


AgrioidtmT Btik ogfleiikaM 
ipon otMl for tho tomtof inbaWniiy tblit 
molM h pQMlbU. 

Our VMt ToUroAd lyvtaMT BapoDABAt 
npoft oteel for looomotlvM, «m 
rails QpoB wfahdi they ran. 

Ship^C? AU nvw bnltt of i 

Oor sttormous ffeotorlssT 8t 
and Bttsd wkh snginM, Utbso, tools, md 
smaH—Hdl fsbrteotod from tbs itosl snd iron 
of tho blast fnrnaes and tha foundry 

Onr ddss, with their towarlnf heMn$io 
botulnf many of them a whole townfal of 
people 6tsd drden, oohunns end platas 
mode them pomiUe. 

Tho future historian will sardy dssifnato 
our era as die Age of Steel. 

n* HcBvenB in Febmaty. 1924 

(ConNatmd from page UO) 

Auriga high on the right Pereea% Andro¬ 
meda and Oassiopeit ore in the northweet 
Oephena and Vtfico ore in the north, below 
Ursa Minor, with Uraa Major In the north- 
east Leo U well up In the esst and Aro- 
torus and 8pioa have just risen. Hydra and 
Oorvus, in the southed complete onr Ust 

The PUtteU 

Mercury is a morning star all through the 
month, snd is best seen shout the 6t^ when 
he is 26* from tho ran end rises at o 46 A 
M Venus Is an evening star and !s becom¬ 
ing more and more conspicuous. In the 
middle of the month she remains In view 
until ftdO P M. Mars is a morning star in 
Scorpio, rising a little liefore 8 A. M. Jujdtor 
is doee by, and on the t3th the two planets 
are in conjunction, less than half s degree 
apart Saturn is past qnadrature snd rises 
at tl P M. In the middle of the month 
Uranus U an evening star, but too nur tho 
sun to be seen Neptune is in ot^KNdtion on 
the 8th, in Dh 2dm 8s R. A. snd plus 16* 
SO' 6" declination, at that time he mores 
60s west and 32* south per day This puts 
him on the western edge of Lfo, In a region 
where it will be very hard to 6nd him with 
out an equatoriaUy mounted telescopo 

The moon Is new at 0 P M on the 4th, 
in her first quorter at 8 P M on the 12th 
full at 11 A. M on the 20th, and in her last 
quarter at 8 A M on the 27th 8be Is 
nearest us on the 20tb, and farthest sway 
on the 12th During the month she passes 
near Mercury on the 2nd Uronae on the 
6th, Venus on the 7th Neptune on tho 19th 
Saturn on the 24ih, and Jupiter sod Mars 

t tho 28th 

A total eclipse occurs at the February full 
moon, bnt an might be judged from the hour 
of that phase, It is Inrisible In the United 
States except in parts of Alsaka. Hie whole 
eclipse is visible in Asia, and its doee in 
Europe This eclipse is noteworthy for Its 
long duration, totality lasting an hour and 
thirty-eight miniitoa Tills is beosose the 
very center of the earth's shadow falls upon 
the moon—though not in the middle of the 
Utter 


tao^ 



Nvw V«rti Oltv 


“WONDER” COLD PIPE. TUBING 
AND BAR BENDERS 


i MBi Rl irf tfw W«ri4 



The Story of Steel—II 

(Continued from page 109) 

'the ronchine which niukcs a cut 40 feet 
deep and 176 feet In width Sixteen tons a 
mlmito mcuus nigh upon a thouaand tons an 
I hour, and the trucJcB arc so Uld and the 
j train so manipulated that the work of the 
I shovels gocn on, except for repairs, unIn 
torruptctily night and day for eight months 
of the year 

With these flgiirca In mind wo are pre¬ 
pared to learn that the Hull Rust mine alone, 
during the gront activity of 1916, ahipped 
out 7 606 011 tons of oro, or over 10 per 
cent of tho total of 75,167,672 tons mined 
in the United States. Hi magnitude of 
the Miwmbe range mines, in comparison with 
the others in tho Imks Superior district, is 
shown in the fuUuwIng record of output for 
the busy years of 1918, when tho toi^ out¬ 
put from Lake Superior was 62 886172 
tons. Tlio alipmenti were* Vermilion, 
1.192,908 tons Cuyuna, 2,478,800, Ma^ 
qnettp, 4 864 297 Menotoinss, 6,^8,096, 
Gogebic, 7,936,701, and Mlssobe 403®fti711 
tons. 

An estimate several yetfi ago by the 
Unitfid States GovernnMut of oor national 
wealth placnd it at 220 bfittoiiB of doUaiS, 
It may well be 260 bilUoas today. If 
writer were asked to nams tu prindpal 
agent in tbe enormous grawth in of 

this country during the past two deeadsi, 
he would unlmsltatlngly name ^ vast iron 
deposit! of tho Itoke Snparitpy regiop Itod 
.the consequent phenomensLiMirtii of onr 
stsia Industry. ^ 


The Bine Ribbon of the AtiBnae 

(Ctmimacd from page 104) 
over GOU miles, and on one day ran 017 
miles, which is the rocord fbr one day east 
ward or westward on this route. In making 
this day a run, ahe showed an average apeed 
of 24 92 knots. 

In 1018, the writer saw both the "Levla 
than" and ' Majestlo" undor constructioii at 
Hamburg, and he was informed by their 
designer that they were identical sidps in 
model, accommodation, and motive i»ower; 
but that the "Bismarck" ("Majestic") was 
sir feet longer than tha “Vaterland” ("Levis 
than') 'This additional length was given 
the vessel he stated, so that Hamburg- 
American Company mlriit possess In the 
"Bismarck' the largest ship afloat Hie 
greater length was secured by introdueing 
two additional frames amidaMp. Since the 
displaoement of the additional amhfafalp 
bofly on n draft of 38 feet Is 700 tons, the 
"Majestic" exceeds the *T>vlathan" that 
amount her dhqjlacemeat being 64300 tohs 
aa against a disploiiement of 64,100 tons 
for the "Lcvlsthan" The "Leriatimn" and 
the "Mttjffstk" have the same turbthe equlp- 
ment but the bigger ship carries two addi* 
tlonhl boilcn the "lentothan" having 46 
and the "Majestic" 46 water-tube ImUere. 
Hie "MaJeetIc'* holda record to the east¬ 
ward with a passogs of 6 days, 6 Mwrs, 21 
rntnutsoi war mode at the reeMd opted 
of the n^eie t^of 2176 knoto Her best 
day’s ran of 606 oiUes was ia«^ to the 
m» to tte rail- 
ward ^ TO was made at a sprad of 
ASoehaoto. 






For you who want a superlative cigarette 
her^s the world's fmeB—at 20 for 


^TJ^themtoni^t 
firytmrLuxurfHimr 

-that easy duir hour 
when eveiy man feels 
entitled to life's beA 

Pall Mall 

2^stze-pkm etids^ 
2oJbry)i 

change i» stze orprtct 

^ Pall Mall 

[ankhp] 



Have you been on domestic 
brands so long that you've for¬ 
gotten how good a cigarette can 
taste? A real Turkish cigarette 
that IS blended from the finest 
Oriental tobaccos* 

Tike the famous red box home 
with you tonight, and after your 
coffee, when you've snuggled 
down in your easy chair to read, 
relax or chat —light up a real 
Pall Mall 

As the rich gray smoke curls 
from your lips, you'll wonder 
why you’ve ever denied yourself 
the luxury of these superfine 


Turkish cigarettes It's the only 
smoke for the Luxury Hour— 
that treasured hour after the 
day's work when a man's in the 
mood for Life's best 

And once you’ve tried Pall 
Malls for your Luxury Hour, 
you'll soon be smoking them 
exclusively for all hours 

You can enjoy Pall Mall, too, 
without strain on your pocket- 
book For they come now in a 
special new siTe —20 cigarettes 
for 30c [Plain ends only) Cork 
tips remain in the old size, at 
old price 



or 30 *^ 


WEST Of THE HDCKIES 2Dfrr^S^ 





















































Street Cars Build Homes 



Away from the dust and heat and coigeston— 
street cars bu Id homes Even those who can and do 
afford automob les bu Id the r homes near the car line 

Adequate progress ve economical street car service 
IS the thing your commun ty mus^ have for social and 
industr al growth 

Your street railway company may need your help 
and that of all your neighbors before t will be pos 
stblc for you to have the transportat on your com 
tnuntt> needs It is to your interest to see that tax 
at on pav ng costs and other burdens are not so 


inequitable as to prevent development and progress 
If you encourage efficient management and help 
provide the right incentive then the right kind of 
service at the right cost will be available for every 
one to build homes in desirable places 

Wcstinghouse engineers have developed the appa 
ratus that makes street railway operation possible 
and are constantly developing and perfecting devices 
to make such operation more economical reliable 
and safe—all of which has real significance because 
after all street cars do build homes 


WESTINGHOUSE El ECTRIC & MANUFACTURING CO 


Offices in all Principal Cities Represenumves Bveryuihere 










9ie Monthly Journal of* Practical InfbTmationSyi?mlSM 

(J m ^ it*' 


























MASTERPIECES 


DIVISION OF FORD MOTOR COMPANY 


The Cahnolet 




Innovation may catch the popular 
fancy, but the expert knows that a 
new departure is an advancement 
only when it extends the sound 
application of authontative pnn- 
ciples. 

When it meets that test, he sanc¬ 
tions the unconventional design 
for practical use. 

Every exclusive feature in the Lin¬ 
coln car was so selected. Each 
proved itself technically sound; 
each became an essential factor 
in making this car indisputably a 
masterpiece. 

LINCOLN MOTOR COMPANY 


LINCOLN 
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Ball Bearing Flywheel in Australian 

Mine Raises Lift Four Times With Power Off 


I N far off Australia, the power of two 
40 H P gas engines was required in this 
mine at Rutherglen Victona, to raise a loadtd 
hft The problem was solved by two 40 H P 
motors and two 150 H P generators with a 
fivc-ton flywheel running between one gen 
erator unit on Skaytf self aligning ball 
bearings to operate nunc lift 

Enough energy is stored by this six foot 
flywheeh operating at 1000 R P M to t nablc 
i8a H P to be taken from each generator 
meeting all mine requirements 

THE SKAYEF BALL 


In addition when power is shut off suf- 
fi ent energy is stored up m tht flywheel 
to raise tht lift four timib proving fnc 
tion IS a negligible factor in Skaycf self 
il i,nmg ball beanngs 

Although your requirements may not be 
OS exacting as in thi Australian nunc where 

I anng faflures wt uld prove atnous c lusing 
t btly shutdowns OKP marked ball b ar 

II gs will give you the simt dtgrtc of de- 
p idablc service at all times 

BEARING COMPANY 

16S Broadway, New York City 


SupervUed by SKF INDUSTRIES, iNC 
ll» 



BEARINCS 


T9u Highnt Exprestion 
0 / the Bearing Prinetpie 


tA i WaMt u i u AmbAB}* Ma^ 1H4 VoUw IM Number • PtiWUhud montbly by Sr nt PuWUhln* C^i um »1 

I4.00a« jN»r. Entcnd a« nitw mutter June 18 lB7f ui ih« port offlet *t Npw York 


lit 2M Broedwey Ncu York N Y 
N Y under the act of March fl 


and urintod n the USA 
irs 
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Boom! Boom! Boom! Boom! 

Thus the drum talk of the natives of Africa broadcasts to a 
radius of fifty or sixty miles the departure of white men 
leaving one village for another To the weird Boom! Boom! 
of the huge drum, the travelers with their porters com¬ 
mence the perilous journey, knowing that their arrival is 
expected at the next village 

What a far cry this crude method of sending messages is 
from our modern, useful, pleasure-giving radio And how 
very backward it seems when we consider the rapid strides 
made m the radio industry in just a few years* time as 
exemplified by the Crosley story 

Three years ago Crosley Radio Receivers were unknown 
Today, The Crosley Radio Corporation is the largest manu¬ 
facturer of radio receivers in the world In every part of 
the United States, happy users are enjoying the beautiful 
concerts, useful lectures and valuable news that Crosley in¬ 
struments unfailingly bring in from the distant points desired. 

Real Merit at moderate prices has brought about this Crosley 
popularity Crosley engineers have continually kept abreast 
and perhaps a little ahead of the rapid advancement that 
radio has made 

We Firmly Believe that Crosley Radio Receivers Are the 
Best that have Ever Been Offered to the Public 

INSIST UPON CROSLEY RADIO APPARATUS 
For Sale By Good DaaletB Everywhere 

THE CROSLEY RADIO CORPORATION 

POWEL CROSLEY JR Prwldern 

PORMRRI Y 

The Preciiion Equipment Compiny amJ Groiley Manufacturing Company 
325 ALFRED STREET CINCINNATI, OHIO 




Following Is a List of the Most 
Popular Crosley Receiving 
Sets With Their Prices 

Crosley Type V (formerly Ace) 
one tube regenerative $ 20 (X) 

Crosley Type 3-B (formerly Ace) 
three tube regenerative . 50 00 

Crosley Type 3-C (formerly Ace) 
Consolette model 125 (X) 

Crosley Model VI, two tube 
incorporating radio frequency 30 00 
Crosley Model X-J, four tube, 
incorporating radio frequency 65 00 
Crosley Model X L, four tube 




Tk0 Crai/ty CTpormti^n aaraj mnd 
BrooiicmtHmi fT L ^ 


CROSLEY MODEL X^Prlea $68 

—fwqMDcy let cofutHnlna on# ot Tumd RmUo Pregmaer AmplIA' 
cat loo ■ Daiector and two iurm of Audio Frequwev Anplifiearion A to plud 
IQ ooUiroo ta^ for tiMd phonaa. tha lour tubia balna otnrwlta coonactod to foM 
apeater bow Croolor MulilMt. antraraal rbfoatafa aakoa ol tuboa lor dry ocUa 

or Btorado battarioa new coadantor wkh aoIcM plataa filtmaot aarilcb and otbar 
raSoeniaata add to lu portormaaeo aod beauty 

fF€ ikmt /tr trimgimg im dittmnt it emmm*t kt tfUAitad. 

Coat ol iteeeaHnr a cc oaa o riaa firon t40 00 up 

--—MAIL THIS COUPON TODAY- 

The Groaley Radio Corporation, 325 Alfred St , Ginoltiitad, O 

Geatlcmeo —Plcaae mail roe free of charge yoor complete catalog ol 
Croaley inatrumeott and parts 
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With the Editors 


O UU series of traffic articles lius now 
reached the point where soinetblnK 
In the direction of constructive Hughes 
is In order We are not wUIxnit 
resources in thlw direction We have dls- 
cutwed the matter with vurUniH gentlemen 
who, as udnilnistrators nC the law or as 
(leliers into the siatlMtlcs, may In* aw 
HUined to have opinlonH «orthj of atten 
tlon Hut the main itrere<iul8lte for uni¬ 
formity of law is o<Hj|H*rutlon II tlu re 
are existing agemlea through which siah 
cHxtperatlon between the ntutes is in tiie 
\Huj of lieing ubtnintsi and If we go ahead 
without tsjnmiltntlon witli tlu^se agencks, 
we are (julto uh Ilkclv as not to rim 
counter to their program Thetr Idi as 
might be better than oura, ours might be 
iietter than theirs but whlihtMr wa> 
this oi>mi>arlson might run, proniulgailon 
of our ideas in tlie fme of theirs louhl 
only reHuIt in Hiillllng tiie laans 

A V admirable way turns up (»f avoiding 
IhiH On Iimuury 24lh and 25tli tlic 
Abdor VeliUIe CoMiiDlssIoners of ten kast 
im MutcN met in cs»nference in New York 
They do this falHv often—the\ have a 
permanent organization In fact, tlirougli 
which they keep track of one anothtrs 
(roubles and one another a Ideas It was 
fairlv obvious that at this confirtnce mu 
terlal would be devi loisst bearing ujKin 
our series, and equtillv t!mt (smttiet could 
be iimde by our eiiltors with tliese various 
lidmlnlstratorH Hn we have lield the 
third article of our series over until 
Apiil since we cannot wait until after the 
conference to write It and still get it in 
tiie Ainrch Issue As we tM>e these re¬ 
marks, we have talked with three of the 
(VumnlsslonerH seen their conference In 
sesxlon and are amply assured that oiir 
tiiird urtlde will Ite the better for the I 
delay It will probablv Is given over to 
a discussion of the orgunlzallon the alms 
and tiio procedure of the conference and 
an indliorhm of just whal Is to he ac- 
(sMupilHlied by this voluntiirj handing to 
gether of the State administrative officers 
« 

D r AlhKED ADUAMS Is dead but 
the electronic system iiiurf Iu*s on 
In at least (me reai>ect the death of the 
founder clears the atmosphere No longer 
can It be claimed Uiut onl> Abrams Is 
c'ompetent to moke a test (»n which judg 
inent of Ids systein shall be based No 
longer can our investigation be footbulled 
Imck and forth from the practitioner to 
Ahrums, from Abmma to the pniciltioner 
It will now be necessary for the electronic 
technique to stand on its own feet or In 
gloriously to fall Which, the next few 
months will doubtless determlna 

I N TIIB meantime In far away Aus¬ 
tralia the Abrams treatment Is break 
Ing into the newspapers inflaming the 
public mind, and aheorblng the atiraitlon 
of dominion cabinets Attention being 
focussed on the electronic diagnosis and 
treatment through a demimstratlon of 
some sort staged In New Zealand, the 
papers of Rrlsbane, Sidney and other 
continental dues demanded that their re- 
KI»ert!ve governments conduct an Investl 
garlon Medical opinion waf^ sought by 
the anthoHtles, and was of course ad 
verse, whereupon the authorities dropt»ert 
the matter Not 90 the newspapers 
Screaming headlines about governmental 
inertia and sufTerlng humanity nltemated 
with facsimile reproductions of cable- 
fframs from Abrams Mrtjself offering to 
extend help to an Investigation * in any 
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way posHlblp”—our refldors wlli obnervo 
a faniUItir note liOlters fpoiii jantplt who 
hiivi l)een cun d of IncuraltU cancerK In a 
few dots vie for fKislMon wUli itllar (oi» 
niunii iition<4 denonni tng AhnnnH a^ a 
fjikor The ifntifk Amkrhan inviMti 
vatton In (luoted in nuiix rous ua\N One 
paper rtprodui^s our opening artitle In 
which we f(ir(*cast « IoUl and difficult in 
MHtltatton, and thrown tlds into the tefth 
of tilt Austrnlliin tl<M tors who prt sume 
to (hnoume AltruinH more or Ichh ofTliand 
GovtminentH an ipiott d an wiittink uihiu 
till r< suit of our Inv(*stigatlon pn pared 
to abide b> this result and tinphusirlng 
tilt alwiirditv of duplUnting our work 
Abrams and the StrKNririi Amfhkan are 
furnishing the maj()r iHdltlcul Imsul of 
the moment In the Antiptalea 

I SCn)KNTALLY our Ahranm Investlgu 
tlon as we go to press, Is taking to the 
load All o\( r tlx nuiutrv then are 
mmx rolls Invt'sllgnlors some actuated 
piirolv by the desln to advance sileme, 
fdliers UP Aar ijxaih] mnlnh by solhifude 
Air their own ttnanees hut all working 
hard in the effort t(> Isolate and Identify 
nnd ndiKe to order the duslNe Jind elm 
otk Ain-ea uhldi If tlxn lx nn> trulh at 
all In the < hs(ronlf s\y|em Ih IxljJnd It 
We slmll tall on a miiul>cr of these gentle¬ 
men and let thtm L\hlhlt to us just what 
they are dolnk U inav lx that llxv will 
ht ahk to show us something Mtartling., 
It iimv Ik* tliat w( shall he nlile to u[Wft 
their iMds of gtdd and fracture tlielr rain 
bows as compUtelj as we havt alrtndy 
done in the tnses of om or two hMul re¬ 
st anhvrs Blit whatever the results of 
our (oufatt with them there wilt bo an 
iiilt nesting story to tell 

A nd wldh a set tlon of the edlhirlal 
staff is frt towr, other tidags tlian the 
electronic reattiims will come In for atten¬ 
tion Wo slmll for Instance, visit tli© 
gnat (ngint'erlng lilsirntorUH at Dnyttm 
and we shall tome awav fnmi them with 
a story following out our rectnt editorial 
The uulomohlle In tlx test tu!)e tor 
JiiHt ns we had Ixgun to flatter ourselves 
that tlx maj<7r prohh ttis of motorcar de¬ 
sign wtn tibout settled so that we might 
look forward to a perhsl of comparative 
stahllltv of t\iH, them Industrious sclen 
tlsts turn up some dlsiovcrks tliut give 
*\»rv lioiM* of making j>resent-tlav cars 
and prestntday fuels and present day 
prat tin look alKuit as nxtdern as tlu two 
lungers f)f IlKM that n*cenrl\ staged an 
(udurniK* rate in tix stretts of New 
iork Of <ours* that d*ssn f mean that 
w( should get panh kv alsmt the Inst 
\*Hrs tar that wt have or Hie tlds year’s 
car tlmt w( had thought of buying Tiie 
fjuUtrv Is alwxvM tlve yetrs more be¬ 
hind the lalxjratorj la an Industry that 
pnslucvs (tn SIX h a qunntltv basis as does 
this one and w* nia\ ilierefore bo quite 
certain that wluitev*r the epoch making 
Innovations tiie next few iixtnths they 
will cHxiu into actual commercial pruc-tice 
In such n wav as not to affect tlie sta 
hllltv of tile Industry 


O T B traveling member will get as far 
we^t at Hlverhank 11! wher* stand 
th^ inugnlttcent laborntorlea dewrllted In 
a pecent Issue, the hohbv of (olonel l eorge 
Falnan We have nlreadv told about the 
laboratories, us sucii Now we shall be 
able to put lx*fore our nud(r>« tlielr 
s|XHlfl( Work In sound human hearing, 
X ray therapeutic*) and otlui Interesting 
fields 
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QMality is synonymous widi 
long life in Federal Motor 
Thick8.They hove been manu^ 
factured for fourteen years 
with the one idea of giving 
mai9^ years of service—at 
lowest cost per year lederal 
quality is amply substan¬ 
tiated in the high resale value 
Thousands of Fedemls are now 
(grating with over one hun¬ 
dred thousand miles to their 
credit. * <* The purchase of 
Federals is juotection for 
your investment. <• « « 


THE FEDERAL MOTOR TRUCK COMPANY 

□•troit, Michigan 


Prices of Federal Trucks 

l Ton $1675 5 6 Ton $4750 

Pi Ton 2150 7 Ton 5000 

2^-Ton 3200 IfehtPutTTnwtor 3200 

3 ito4 4200 Hwvv Duty Trmetor 4235 

These prices are for standard chassis only m 
lead~F O B Detroit Excise tax oddmonaZ. 



In the work of Retting materials to the 
building job Federal Trucks are giving 
excellent service everywhere The seme 
below shows a Federal 3^5 ton operated 
by the American Concrete Company in 
San Francisco It is because Fedcrais are 
manufactured of the finest of steels and 
constructed on modem engineering prin 
ciples that they operate economically 
and depreciate slowly 


UMTJELDlAJ 

r BiU Eir4#VLi 

MOTOR TRUCKS 
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ilHAT most efficient lK>dy of men 
known ns the 
Corps of the United 

Army has desinned four jwwerful dredifea 
for maintaining tlie hnrbor entrances and 
tfjtinnels of the United States, contra* ta for two of 
which have already been piacH Porticular Intirest 
Ih attached to these ships because they will be driven 
entirely by electric power, generated in a combination 
nf nieael enrlnes directly connected to Wesfinthouse 
j^eneratom. Broudlv siieaklng they are modeled urnm 
tile general lines of the existing steam dredges of the 
Engineering Corps, hut In 
addition to the eleet tic drive 
they embody many <»ther Im¬ 
provements looking to high 
emclwcy of operation 
Each dredge Is 268 feet 6 
Inchen in length over all Its 
iKHim is 46 feet and Its depth 
22 feet 0 Inches Amldehl|>a 
are four large h<»ppers with 
n combined capacity of 12'jO 
table yards The hop^iers 
iirrang^ two on each side 
of a central a ell, open to the sea, within which is lo¬ 
cated a 20-lnch pipe 46 feet long, which is carried In n 
frame of steel lattice work The upi)er end of the 
fniuie Is hinged to enable tite pipe to l)c loweretl to the 
river bottom for dredging operations At Its upi>er end 
the pli>e connects through a flexible Joint to the nuction 
end of an 800-horsepower centrifugal pump At the other 
or lower end is a heavy steel gridiron which In knovra 
feiimically as the drag In dredging the drug Is 
l*»wcred to the bottom of the channel the pump In 
started and the ship is run «lo\vlv along the c<iur»e to 
lie dredged out The drag, acting Ukp a p*)worful <law, 


Engineering Keepinff Open Our Harbor Channels 

lited States 1 O 1. 


loonens up the sand or other inaterial which Is staked 
up with the water by the pump and discharged Into tlie 
hoppers When the Udiom 1 m hard powerful >ts of 
water are discharged against the material, and Die 
mail of water la suftlclently jamerful to hioaen anything 
short of riKk 

The p*nver plant consIsN of three 10tX>-horsep*>wer 
Diesel engines, eath *if whU li Is directly connwttKl to a 
700-kllowutt Westlnghouse t* aerator There are also 



Plan showing arrangement of engine rooms, hoppers snd dredging mechanism 

sextral iiuxlllurj genemring iiiiUtf Thi*a* three englnoH 
me hM*ated In the engine ro<*nis one **f wlii<li In for 
ward of the h<»p|ier#* and th* other aft <if thim The 
current for driving the ship Is led to two 800 horse- 
t>ower Westlngluiuse mot«us <ii(h ttf wlihh Is dlrwt 
ts>nni*rte(i to Its owm pro]M lU r and theRO form th* 
uetiiul proj»elllng maehlneiV of tin dr*dk« Tli* (onirol 
of these motors is eenttml In u hand wheel In the plhd 
lnaiMe so that the navlgallnk ollh»r cun *on»»'oi the 
ship dlreetlv without tht uilentnthm of tin. ingini'- 
room hIiiIT He* trie pow*r nls<i uwhI for Du opt ra 
Don of the jMiwcrful aiuDi»n immps and for Dr raising 


and lowei Ing of the dredging ladder 
The verDml moveinenl of the ladder la 
controlhd l)> (ablen whkh lead to tho 
t*)p of a steel A frame, mounttd UHtrlde the well, and 
down to the lower end of tia dredging ladder 

It Is doiihtfiil If anvwlare <lHe either afloat or 
iiNliore are so luunv dltTiront iipplbaDons of elKdrlclty 
lo lie found grou[Hsl f<»kether In so small and rt^ntrlcted 
u apace In addition to driving Die pro|>ellerH the 
eJe< (rh Ify ofiens and Kltuts the hopper *hK'irN, pumpN the 
«uppl> *>f water and futl oil, (smiprcHHes air for blowing 
the whiNtle makes Ice and inaintalnK c<dd storage, 
heatK and ventllalcN the ship 
warms the fuel oil runs (he 
machlni shop to<dH handles 
the nn< hors operates 
win*lies and caiwtuns heats 
the water, steera th* ahtp, 
<.*H»kN the meals, and—^IghtH 
the * Igurs, clpirettes and 
pilHS* If jou picas* On tmeh 
dredg* are W ehnlri* ligiits, 
HM» *h*(trlt In at* IS 26 cks 
trie fans and two ckHfrlc 
ranges Mr W U hJiston 
of Die Westlnghonse ( ontpanv is prohahlv eornrt In 
staling that tla^sc dpedg**s art the llrsl hiihitation of 
cl\lll/td man when tire In some form nr other Is not 
needed We understand Dial Hit United States liigl 
nearing Corps will make can fill tests of the e*|ulpmenl 
of Diese ilredges under all (ondltinns of o|)era!ion and 
will puhllsh the results The work done by the army 
in establlsliing and maintaining tla harbors of the 
I nlte*I States Incliuies deepening llowton from it) to 40 
fe* I \* w \ork fnun 10 lo 40 fe*t, NorOilk fisiin 
IJ U) to U) 40 felt \*w Oilcans from 0 to 30-8'^ feet 
and man^ <iDier harbors from 8 or 9 to 30-36 feet 



Kcfff, *1ml ilirtTln dndea far wmiF enginaank LanRtk 268 feet 5 iBcheai beam, 46 feat; daptb, 22 feet 6 inchee. hopper capacity, 1260 cubic yorda. Two of theoa 

are baini MIt, They will heap open the chaimela of our harbors and rirera 
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Necessity Mothers the Fisherman 

Taking the Smell and the Sails Out of His Daily Routine 

By James H Collins 



0\V boautlful I 
t X ( hi 1 III the 

siKtturors as 
two jiuUtint Qsli 
ini, H< liiKiners 
(loads of Nul), 
vie foi \I(.tnrj off OioucoKtir 
rii( V art the UiHt word In 
(Is)ilnk \isH4 1 h in a doul>le 
M>nNi rtio hiHl wonl h\ rtn 
stm of flair uniit spn ad of 
(un\Ms weal III rliin ss 
and lnanr\—with a \tr> ittih 
whilt paint and brass work 
tlioy would !>e transfornn d 
Into 1 ,^ nth nuns >a(lits And 
the laHt word us a tvin that 
huH rtiidud Its Mnilt of dtvtl 
opinont and Is dfH>iiitsi I or 
no stKimr an tin nuts over 
tlian iMith s{ hooners arc 
haulcHl into dry diKk 
and their entfliM^'’ ro- 
Ktortd llu iMiuity 
timt thrilled sfiec 
tators is I he beauty 
of n dyiuK tyiie iiiak 
init Its last gallant 
stand ukulnst a new 
and s I) e< t a c u 1 iir 
order of things 
Oiir AtiantU coast 
f 1 s 1 m r 1 e s have 
reached a Mage 
whin niMSHitv the 
mother of Invmtlon, 
has lain talltd In to sum and rflialillltate them 
Ihls was >lrtiiallv the lirsi Anurlian lndustr> Tt 
liUH furnislud lighting nun for oar ni>iiH seamen 
for our whalirs and illpinr tiu ichantiai n, pathflndirs 
and discover! rs in tlu woilils unexplored is glons Tor 
nearly three ImniJnsI years it has bis ii MUidaiiisl with 
IlttU (luingi In prliKlph though stiadv progiess In thi 
size of lioatM the Imglh of \o\agi^ tin linprovoiiuut 
of lishlng gear and nuthods Hut fishing has bi'conie 
less find less prolltable with the di\i lo{inient of Indus 
frits ashore The linrdv N< w hnglandi rs who Nailed 
(ml of Ulouctster and otlier sididilng lairts \mtll liftv 
\ears ago found better ofumrtunllli s in thi fad orbs 
that sprang up In Ni w rngland and wi re also fitted for 
iHtttr paying work b\ Mlunitton in flu pulilli kcIkhiIb 
T lity wire replnctsl b\ tlu equallv liurdv Ttlut Nose 
of Nova SLOtla With the forest on one Kldi and the 
sea on the otlier, bo was forcetl to lutnbirlng or flMliIng 
for a living the agriiulturnl resonnvs of Ids (ounirv 
being nasigi r lUit now Industry and schools iiiaKi new 
oplHtrtunitliH for the Nova 'scotlan and be no longer 
IlndH fishing profitable—unless it <an lie put on an 
tniinh new basis 

Msh are abundant and tlu <s>st of catching them 
only a ftw ctnts pir pound Hut even a short dlstams 
inland the ismsaiiu r pavs Hxe to tm times ns much 
Thus what sliould bt a stuide food Is regarded us a 
luxury Will re the Hrltish eat HT) iKiunds of fish jior 
capita vearly Amerlians eat h ss than K) pounds 
Worse b> mtthodH of dlstrltmtlon thus far \!si‘d fish 
do not alwavs nadi the tonsiimer in prime condition 
h mm tlie fishing sclusmi r str light through to the 
peddler with a push tart and tin horn who hawks 
fish alHuit the strints the fishi rinan has falUn behind 
Ollier food IndusrrUs In production and dlstrihutlng 
nuthods and siilTi rs minis tit Ion In two wavs First 
the comi>ctItlon of more iffidentlv dlKtribuUHl foods 
SiMoiid, the loinpctillon of other Industries that divert 
man p<nver 

Hut now Iht Inventor and rewnreh expert are com 
ing to Hu fisluraians aid The liard rough, hazardous 
work aboard fishing vessels, that kmps men awav from 
home Is l>elng llglitened and fishing trips shortened, 
by the use of iKiwer instead of sail Tlie motor vesnel 
lands fish more qolcklv after catching Instead of be¬ 
ing slilpped whole, iMiylng freight on waste and lee, 
the fish are dressed at seaboard cut Into filets or sides, 
wn»i»ped In vegetable puixhment paper, chilled and 
Shipps In various types of Insulated containers Fish 
are not only broii||ht Into the great trend toward snnl 
tary package foods, but Into the great distributing 


orgaui/atlonH that market other foods Meritofore 
limit!d to a few INh deglern and {h ddlers In the mm 
iMuniiv now fl*<h lan l*e sold bv tlu gnsir and butcher 
The offal wlihh was foiiuerh exjunslvt* wusti oin now 
Im tumid Into oil and fish nual at the sealwaird for 
Houp making, i at tie and |M)nltrv PmuI firtlli/ers and 


In fact a wide miscellany of other appllcatioiui. 

Ten or fifteen years ago the fisherman began Install 
Ing gUHoUne engines The industry Is conservative 
however, and the rising price of gasoline was an ad 
verse factor Since tlun, oil engines ttf Diesel tyiie In 
sizes jiH small as five horsepower have been developeil 
and It Ik predktiHl that sitil will lie a thing of the past 
In two years Of 13tK)0 tons of craft fishing out of 
Uloui ester are oil i>ower, 4500 gasoline, iOOO salt 
and less than JtKKl steam 

With sail the fisherman spent several days reaching 
the fishing grounds, and when his catch was complete 
set out for |)ort often against head winds The length 
of time niHHlf'd for the return trip was uncertain It 
might take a week and each day’s delay had Its effect 
uiHtn the freshness of his catch With sail, too, ho 
could not leave iiort without the large crew needed to 
work the vessel With motor power, It Is possible to 
run virtuallv on schecUde making a round trip In thnn. 
days a day to go, u dav to fish, and a day returning 
Ills cutth is frenher, he lan make a greater number of 
trliw In the season, and the vessel is easily worked bv 
a small < row when men are scarce 

Thus the Hplc and span vucht Hire schexmer, the fish 
eriaan s pride is Mng transformed The sails are 
furled dowm to sfav until they rot except for light 
riding canvas When thov are gone the bcMuns are 
taken down leaving only the masts The fisherman 
turns from snllor to mechanic sjiends loss time afioal 
and more with his family, and with tlie wider market 
and better prices In sight will find his i>ceupptlon 
more nearlv on the kvel of shore Industries that have 
l)een drawing him away 

Among other InventorH, Uncle Sam has made an Im 
ixirtuut iHtternicut through Ids chemists In the Ilurenu 
(►f Msheries Department of < omnierce This Is a < Ijchu 
h a1 presirvatlvi for fishing gear Nets seines and 
traps are Indh fragile and costlv—a verv simple Imjklng 
liliHX* of giar may repiosent an Investment of many 
thousand dolIarH It Is suhlect to salt water, sun, air 
— most of all, marine growths From the earliest times 
fishermen have sought some preservative that would 
lengtlien the life of gear lan bark has been used and 
tar Those lengthen the life of gear, liut make It heavy 
stiff and dltlUult to lumdie Chemists have found what 
seems to be nn liltnl preservative In copiicr 
olente which is now available In a soapy 
proimratlon that with gasoline, 
makes a solution Into which 
gear Is clipped It adds hard 
1\ anything to weight, and 
does not affect flexlbliity 
While figures are not yet 
available, it Is estimated that 
coptier oleate will lengthen 
g^ar life at least TO i»er cent 
and In some cases double It 
The quality of fish will be 
greatly Improved v^hen In 
ventors jierfect artificial re¬ 
frigeration units small enough 
to be Installed <m fishing ves 
sols Artificial refrigeration 
Is already an lm|y»rtant new 
factor In the handling of fish 
ashore, but practical* appn 
ratus vesneli la still in the 
future, and Ice Is uaed In 
stead 

On the average only half 
the fish is food from 80 to 70 
per cent being offal, according 
to variety Seventy jier cent 
of flounder goes Into the gar 
huge can when the consumer 
buys the fish whole, 60 i>er 
cent of whiting, 55 per c«it of 
cod and haddock SO per cejit 
of mackerel Yet tltU waste 
can be turned Into by-prod 
net* that come pretty near 
paying the fisherman’! price 
for the fl!h Until recently, 
It was not economical to fisb- 
emen to tnm offal Into by 
products. The apparatus 
needed for making fish oil and 
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Fiah flleta wrapped in aanitary parchmant-paper, with shipping case. Package 
fish of this sort is rerohitlonislng the indutry 
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Unh meal wa» obtainable only In largo unlta and w»- 
Qulrod a conalderuble Investment and a large volume 
of uffiil to work on Now the Inventor has come to 
the flsherroun’s aid, and units capable of handling 
^\aHto of a tnoderHte*8lKe fish dealer's buslnesR can be 
aetured for less than ten thousand OoUars They are 
\trtually automatic In their operation, cooking the 
oiral, extracting the oil, drying and grinding the meal 
T^lth only one or two workers 
One of the really maglcul Inventions for the fisher¬ 
man Is a sheet of paper Under the now way of butch 
erlng the fish at the senboard, utilizing the hj-iir/»ducts 
different varieties are cut Into filets, steaks and bone¬ 
less sides, and some small varieties like pnnfish willed 
and cleaned ready for cooking These cuts are wrnppetl 
in vegetable parchment paper, put a\vQ\ In a cold room 
to chill, and then shipped In Insulated coniiiiners of 
various tjpes that keep tbeai ixjol several dajs The 
pHTchiuent paper Is water proof and nih>r proof f rt sh 
well-cleaned fish have little or no odor, but If these 
filets and steaks did have a “fishy’ smell they could 
lie put In the grocers refrigerator with butter or any 
other delicate food article Moreocer, tiio housewife 
tan boll a cod or halibut steak In the paper wrujii»er 
which would retain the oilor of cooking, and the 
wrapper pre\ents loss of moisture or fiuvor ns well 
llie fish filet has brought a revolution In marketing 
It liegan pxperlmentallv In Iloston about two years ago 
Mhen haddock filets were wrapped In pnnhuient pai»er 
nmi shIpiKJd without Ice to New h^ngland towns during 
the cold weather Summer bmuglit the nhlpment to an 
<nd and they were never made far in 
land. Hut <me fish dealers faith in the 
Idea was so strong that he develoi>ed a 
compact box in which a tin ci>ntniner 
holding the wrappeti filet could l>e Hhlpi>ed 
with a imJdernte ^juantlt> of Ice A very 
large part of the dllTotcnce btiweeu sea 
Ikiard and cimsumer iirlces of hsh Is 
freight, not on food but on Ice and offal 
Sui'oess was Jnmiodlate Inland griHN rs 
and iMitchers found that people wdio know 
ocean fish onlv by reputation, became cus 
loiueis for tilt St fish flltts Inxmthe 
DbllU> has been centered Uisui shipping 
IMitknges of various ty]>es packed to oirrv 
fish filets with the minimum amount of 
hx;, and others rt'tjulrlng no Ice at all 
One notably successful package of the 
bdler t\|)e, patentml bv Its In\entor Is 
iinule of corrugated fiber, and has nirrieil 
shipments of chilled filets (bar across tie 
c«»ntinent In summer Itesldes making fish 
a package food fop the gnser and butcher, 
s)il|)inenta are sent regularly to hotels 
lUibs and Institutions It Is csUmateil 
th It iK*ople even within easy shipping dis 
lance of the AtlantU seaboard now cat 
oTUMinartcr ns much seaftsul ns llie\ wouhl If It were 
olUiilnahle regularly at rcasonahle prkHS—wlilih gives 
s^mu Idea of the market the filet fish trade has set out 
to (lo\elop 

This package Idea Is being successfullv applied to 
fish in another wm>, making It e^en more staple ns a 
ftHid product for the grocery store and butiher 8hor» 
That Is, the packing of cfMiked Osh In glass jars, a 
wonderfully tempting product for the e^o when a all 
^e^y patterned fish like the mack* rel Is paikc<l In clear 
liquor Glass containers dis¬ 
play fish In the show win¬ 
dow, HO to speak 
Uncle Sam has put h!« 
shoulder to the wheel at the 
umrketInK wtd, through the 
Hureau of Heherles making 
surveys of representative 
cities, securing the names of 
wholcxuile and retail dealers 
with the kinds of fish each 
handles, the aourc*e« of sup¬ 
ply transportation facilities 
and rates, the preference by 
nationalities for paitlcular 
kinds of fish, and like data. 

^>ine of the facts brought to 
light are startling I^ouls- 
ville cats only six pounds of 
flah per capita yearly Chi 
engo hos only S?22 exclusive 
fish dealers, compared y^lth 
thousands of batchers end 
grocers, and eats chiefly 
fresh water fish, more than 
two-thlrda of which, come 
from Canada Boston has 
tmllmlted fish at Us fr<mt 



A Boston' fishing schooner, with motor installed and 
sails furled to stay down ill) they rot 

d(K>P, yet Itrt ti'^h trade N (argeiv local, MiisMachuHetls 
alone consuming ’kl inr miU of Bostons total latdi 
and onlv 11 \tor cent j^oing l»c\ond f^ew ^ork and 
PennsNhunln Manx Inland oltU‘H and towms have a 
prejiidhM? against and e\in fear of salt water fish, 
liHsed on Inrimmnt fpmllfx under the f>Id methods of 
shipping wlude fish In Ut Oi>t promising, inarktt suj, 
A,eHll<m made bv flu I umiii of 1 Islierles Is that fi'^h 
lie shipped In tiirlond lots on a regular mhixlule 


dropping off <tmsignaituts iit different towns «n route 
A single ialni»r Inxenihm shows tlu Inxiuilxt iijs 
lift’ mn\ goliiK on In tin llslicrmen s huslmss that 
of remh ring fishing vessels and fish miuktts odiirless 
Fn Hh fisl> do not smell hut the Hlliiie thev len\< Uhlnrl 
In bilge wahr ninl on fi*«*is and rtstjitmUs d<»ts—In 
bilge water it sim lls vIlhilnoiisix It has Insn loimd 
that these odors um ht clliidnatcd hv imtllng <lcctr(e 
htlc hxiKRlilorlde of wmIii in tin hllgo water an<l using 
it OH a Hpruv or cleansing solution around markets. 


piers and any fdher pho-es where fish are handled 
The fisherman is going to college At the University 
of tVusliInglon, the < ollige of I Isherles bus been In 
ai>eratlon since IfilO, under Dean Jtdm N C*tbb, con 
centruting In Padfii (^aist tislilng, while In the 
n snuch work on fisliLrles N being carried nut at the 
Muskiu luisetls InstltuU of Teohuologv Thus far, tiie 
Mist Huioimt of Mhntlfic work on (H^eou lift has been 
done hv (let p sea c\]>edlllon8, and along ziHilogical lines 
'“-verv lltt/e bus la<n done along the coasts where flic 
Itsiierlts an and (mu hss from an Industrial and 
comim iclul view iKiint 

lUstdcs the Invmtor tlu fisherman needs the help 
of the (titUliillst tlu sail snian and th( udvortlsing man 
(ommcrdallv, the fish trade has Ihs a om of sitmll 
diuh rs Umdi(|uutelv oiganizi d and financed for dis 
in but Ion using outworn biislm ss methods Tisho 
m w mom \ Is csmilng into tht tmtdicdng and dlstrlhu 
t!on of fislt tu w companh s arc Is In^ formed or old 
ouiH foDsolidntid and there Is nolhnvhlc Improvement 
In husini ss methods 1 he sail Niaan glxm fish In Ritnl 
tur> paikagis laii ivtind Its illsfrllHitlon to gnssrs 
and imtdiers The ailxirtlslng man tliiougli the 
printed word i m dls|M I iKuuilar pnjudlce ngtlnst fish 
and iireuk down serious handicaps like tin consunu r 
Iialilt that li ads iieoph to think of It onlv on hridat 
But tile ftslu rinan n«*eds tlie iuMtitor niost of nil 
J r^un his vi *.sd and his giar straight through to 
pMLkngcs and h\ jiruducts there nri opisirtunltles for 
the liuenilve mind—pnwIdMl It will tiiikli the fisher 
man N pisullnr jirolihins afti r first imnd stmlj 

Some Idea of the thld foi research In 
vintlon and pronaulon is glxin h\ IVim 
in a summary of iK)ssibllltieH In the 
fish Itself 

A tiundicd thousand tons of fish offal 
sm h has Iss n thromi away ff>r venrs If 
trunsfonmcl Into oil and scinp Is wortii 
more than flxi niftllon dollars 

1 ut xxiun fish an liutdiered like meat 
nnliimis ttien will he even more valuable 
i)\ i)rodtuts n'o turn all but thi edible 
poitloiis (*f a finli Into oil and scrap In 
(lis( rimlnab iv Is Hinful 
As In ih( puking Indastrx there are 
choir» till bits alsmt flsli now grdng to 
w nste Ih r auM onlv a fi w |>eop]f living 
alorig tlic seahoirri know what dalntlrs 
llu V irr and liow to fook llicni To most 
Inland jssrple, tin Irit a of outing fish 
huuls Hounds fantasik tlmuj^h tliev relish 
talfs brad a la xlndgntti The meat 
found on fislies lauds Is tlie choict^t of 
anv part of tlie Iwnix and tla clieeks «»p 
meaty portions found on tlie sides of the 
heads of salmon and Imllbut the diolccBt 
of all ((sl are Hiirdher dclkacv 

that now go luigeix to wiirI* for lack of 
tMqiiilar Hi>ppr t hitlon and rod sounds s(IM aUnlhcr The 
sruimi Is tlie air bliiddr r i»f a fish In the (srd nln 
llvtly largi ‘tongues and siiunds is a ((mslant Item 
in the imnu (»f New I'ngland lintels tind restHuronts. 

1 Ish (ggs art iinotlar hirgx item of waste In the in- 
dusirx going into fish meal If linn iscape tlie garbage 
whin ttiev are nallv a dtlidicj In thoniaelveB If 
projsrlv rookcfi or in sraijo casts tnn be made Into 
CHvlar or canned for iisr ns fivh imlt 
likewise, fish jkid Industrial bx products equivalent 
to tlie pc psin and other 
pharmnceullcals of the meat 
parking Industrv Sounds 
are usr d Industrially par 
tldilnrlv for the darlfylng 
of Mirkms llriiilds Another 
Interchllng t xiimple Is the 
use of fish HcnitH to make 
an arfifidal nacre wRed in 
making nettr i>earls Fish 
oil Is not onh n substitute 
for higher priced oils In 
certain Industries, but when 
care Is taken to make It r>f 
Bf>und (pmlltx can be used 
for cdlblr produrts after be¬ 
ing put through the hvdro 
gc lint Ion process Hhh nine 
and fish leather too, ur© 
capable of devdrrpment 
The fisherman s vocation 
has fallen l>elilnd In the gen 
eral prr>gresM (tf the frstd In 
dustrlcs It now calls f<»r 
rehahllltaflon through Invon 
1km rr Meart h and better 
business mothodH This n> 
hahllltatlon It Is getting 




Typical apparatus for reducing fish offal to oil and meal, doing the work auto¬ 
matically though on a small scale 
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Arctic Exploration by Aircraft 

"Shenandoah” to Reveal the Secrets of the Uncharted Polar Seas 

By a Member of the Board on Arctic Exploration 


n " IIIL ponx'W nrtviil explomtlon In 

the Arctli is t(» ddemiine und (.hart 
the l(Nutlon of land In an area ono- 
third the of tlu United ‘^tntew 
This 1,000,000 8(]uur( miles hinff be 
twetn Alaaku and the North Pole 
In uh \et UDcv)ilnrtd A Htnf,le dash 
Itito siuli an ana (kttnnlntst Iltth 
To know the area re<|uireH aeureh 
and inupplng by aerial ph(>tnj,ruphi In u H\atonmtic 
wnj llie work of tin llrHt HumiiiLr could uccornpIlHh 
re< onnalNNan(*o, th( pouHlhle gent ml Um utlon of Home 
land, the proof of tlie feasibility of charting by the 
dirigible “Shenandoah and bj planes e<iulp]>cd for work 
on Ice and water and the t^lahllshincnt of bases with 
dirigible iiKHjring masts from which the whole w()rk 
could be continued In the future If any land la lo 
cated or If the diartlng proves that land does not exist 
then the United States has added that much to the 
sdintlHc knuwUdgi of the world 

Imaginative people who an* not Interested In this 
dull charting ut Islands sa\ the United States may 
through this work, l»e the Hrst to establloh an olr route 
from Western Kuroi>e to lupun over the top of the 
world An Island here und there us u tsisslble landing 
place Is of inorL Interest to those of n pnutlcal turn of 
mind This short tut from I#ondon to Toklo would he 
inude by flvlng from spltzljergen to Nome Alaska via 
the Pole The distance between the Inst two places Is 
about 2200 nautical inilin Tlu (raising radius of the 
* Shesondonh at fifty knots is HtXM) nautical miles with 
uu additional margin of 1''» iK»r tent The real business 
of exploring and charting the region 
north of Alaska hus confronted aviation 
with prohleiuH that art forcing design 
forwnrd with great strides Short of 
actual war there Ijiih bi'en nothing that 
has acted as mort of a pnul to dc«ilgners 
and oi>erators than the order of the Sec 
rdury of the Navy lo do this work hj 
aircraft 

Itolh planes and tht dirigible 'Slienan 
iloah' art netessarv for tills work The 
“Shenandoah* is used cbh flv Iwraiise of 
lier gieattr crviNlng radius but slu has 
added udvantHbes in uhlllfy to currj con 
sUlcruhli pliotogruphk (Hjuipment, scientific Instru 
mefits, and abllltv to hov(r over a sptd to take ole 
servutUms of the nun foi fixing Imatlons of places on 
llie earths surfact Tlu planes are of use for sliorter 
lIlghtH In the nilghlMirhoiMl of the northern ofieratlng 
bast These planes tun secure a(rologka1 data that 
(an U* «ut b\ radio (n tlie tnlkd Staus t»i acquaint 
the dirigible as to weatlur conditions \ftti the north 
em base has lann estahlNhod with a mooring mast for 
the dirigible flu “Sfunandoah (ould fiv bj stages 
from I akehurst N T to the Alaskan base 

In the selection of a mtrthom base the vlclnitv of 
Noim Alaska, ofTcrs the !»esr slK to an American *x 
peclUlon This Is IxiauKt of Its earlv ac<^HslblUtv hv 
st( amshk) the !(*( breaking up ofT Nome In the first 
wc*ek of June It N near the unexplored area and at 
the Kumo time \\lildn easj rem h bv radio of Unltfd 
Stubs lMtH(^ It has some haul facilities for landing the 
materials of huihIh and otlur eciulpment, and It Is In 
United Stan'S territory Points In (ireenland and 
S])lt7lierMn are mucli n( urer the Pole than Nome but 
since one summer month will Ik siient In oitublishJng 
a base only two months of minmur arc Uft—July and 
August Two ships ure lading e(pilpi>ed with mooring 
masts, one to l»e stationed ut Nome the other at Spitx 
1 m rgi'n At Nome the nuan temiierature over n number 
of vtars has be(*n lum d(gn(s Falirenhell July 51 
degrees | iihrenhelt August 5tt degrees Fihrenhelt All 
things ((tnsklentl the vklnitv of Nome Is the best loca 
tlon Nouih Is 1T(K> nauti( al miles from th( Pole 
Tlu exploration of the whole area this distance 
would dktau u more nnriheni base Pt Parrow the 
most northern point of Alaskfi is IHH.) nautleal miles 
fnun the Pole but the lei (ondltlons prevent Its be 
Ing reached until the firMi df August, and then only 
bv small vi'ssels t'siKNlalh (onstructed for withstanding 
the force of tee Jam and working through the broken 
Ice At Pt Harrow there U no cerialntv of landing the 
structure nmterlnls and fuel for a complete base In a 
single aeason Tills la because there Is (lenr water oflf 
Pt Barrow only for two to three weeks and In some 


Hcasons It lias been known to last onl> fur six hours. 
At Pt Barrow the nteun teniperutures over u number of 
vears Imve been June 55 degrees babnmhelt, July 41 
degrees Pahrenbclt, August ^ degrees Fahrenheit It 
nilglit be advisable to cuebe gasoline here for refuelling 
Two hundred people could bold the “Shenandoah” In 
a calm while this was clomi. If a nuxiring muat could 
l>e erec ted hero In one seusoo It would be of great use in 
succeeding seasons for securing the “Shenandoah' for 
refuelling The problem of triinHiM)rtlDg 00 tons of 
nwirtng mast and of taking gasoline and workmen to 
Pt Barniw Is Involved In tbia 

As the “Hhenandouh” in crossing high mountains gets 
Into rarer utmusphere the helium In the large gas cells 
of the bag expands and would rupture the cells If 
helium were not let out or “valved * Ttds means a loss 
of helium, whkh Is very valuable This loss con be 
prevented In ordinary operation where the heights en 
(ountered are considerably leas than those of the north 
em Kixkles If previous to the flight the greatest ele¬ 
vation to be met Is known, th«i the “Shenandoah*’ 
Sturts with cells partially filled with helium so that 
they will extmnd to about 100 is?r cent capacity on 
reaching the highest point, but will not expand to a 
Ijoint where valving is neceasaiy However, to cross 
the 8000-foot R(X'kleH enroute to Seattle, the “Shenan¬ 
doah” would have to start with gas cells 23 per cent 
short of full But this presents an(dher Interesting 
problem In the performance of the dirigible, namely 
that with only 77 t>er cent of gas In the bag there Is not 
HufUclent lift rpmAi&ing to buoy up all the gasoline that 
Is required for fuel otn the trip from Lakeliurst to 


Seattle All of this i*nn lie obviated hv (Tossing the 
Uockle^ In the South where they are lower i c by 
fl>lng from Ijikihurst to Fort Worth Texas, 3101 
nautical miles from Fort Worth to San Diego, 1003 
nautloU miles, from Sun Diego to Puget Sound via 
the coast 1 PKl nautical mites. 

The use of gasoline fuel^rlng the long HIghts neces- 
sarj tor exploring llghtins the shli> oimsldorablv This 
means that she is tiMi huovnnt imd would rise to alti¬ 
tudes not d(?slrahle «nd that to (xuiie dowm helium 
would have to be ‘vnived,” to mokt her less buoyant 
TTfis did not worrv the GermnnH on the short flights 
from (lermnnv to P^ngltmd but both the Germnns and 
English have given considerable thought to this prob¬ 
lem of bectJtnIng lighter us fuel Is ('onsnmod On the 
long flights to lie amde on this «cpedBJon this Is sertona 
and la being cared for In g most Interesting way A 
means has been found for recovering enough water 
from the gasoline burned to make up for the loaa of 
weight In gusollm This water recovery Is possible 
UKftuse when gnwdine bums, one of the products of 
ctinibusllon Is hvdrogwi which, when ciMiiblned with the 
uxvgen of the nlr gives water sutficlent to replace the 
weight of gasoline lost as fuel With ability to manu- 
fu('ture water ballast oa lUoard the valving of the 
precious helium In desceifiBoit l« avoided 

Although the winds for Juiv and August average 
seven miles per hour at the Nome base the “Shenan¬ 
doah” must be prepared for oCcttHldnul gales that Wow 
here ns high as GO miles per hour during them months. 
To be able to meet adverse winds with a good margin 
of fuel Is the chief reason for redmlng the length of 
flights considerably below her full cruising radia» In 
culm weather When free Ilk the nir she can safely« 
ride out a gale but must haw sufficient excess of gaso# 
lino to permit her to do th|^ and then tie up at the 
end df the stottn and refuel ^ 

A mooring mast for the ^Sh»iaadoah” built on ft 
ship would serve to advance the base at Nome by the 
amount the ship Is able to proceed to the northward 
from Nome as the loe clears. A ship large enough for 


this U not small enough Lo work through the ice as the 
wooden idlers and whalers do, but must wait for 
Cfimparattvely clear water This ship with a mooring 
mast, In addition to reducing the len^h of trips of the 
“Hhenandooh by two or three hundred miles, also may 
prove valuable In being able to seek t lee where the 
wind Is much less than at the permanent Nome mast 
Another ship fitted with a mooring mast and sta¬ 
tioned ut SpltzbergeU would act as a still further aid 
In shortening the radius required of the “Sh^iandoab,” 
for suppose that on exploration work in the neighbor 
hood of the North Pole, adverse winds are encountered 
on the return to Nome (15G0 nautical miles from the 
Pole), then the “Shenandoah" could continue on to 
Rpltxl^rgen which Is only G40 nautical miles from the 
Pole Rpltsbergen whs selected as a base for dirigibles 
by Count Zeppelin as early as 1010 He went there 
with Prince Henry of Prussia and a staff of scientists 
and selected a low open valley as an admirable site 
for an airship base for North Polar work The Oer 
mans kept a party on aerologlcal work there until 1014 
hor all ibis long distance work the “Shenandoah* 
must have gcsKl rommunloatlon by radio The demand 
has already been put upon radio engineers to doable 
the radio transmitting distance from the “Bbenandoah, * 
thus Improving the ship's usefulness both as a naval 
scout (»ver long sea reaches and Improving one of her 
commercial ne^s. In addition she will be equipped 
with radio compass for taking bearings on radio trans¬ 
mitting stations In America and Europe and thus 
aifSlNt the navigators in locating her position In the 
polar region 

Amandsen’s Flight to the Pole 

HH activities of the Navy Department 
In Polar exploration will not be con 
fined next gununer to Its own work by 
meons of the Bhenandoah." According 
to an announcement made lost year by 
Secretary Denby, Lieutenant Dovlaon of 
the Naw will command one of the three 
seaplane^ with which the Amundsen ex 
pedlBon will make the attempt to reach 
the Polo and ultimately cross over to 
Vlnska Itself 

A non stop flight across the Arctic 
regions Is not In (Xmtemplutlon The distance from 
Spitsbergen to Alaska Is about 1750 miles, and It Is 
Intended to make the flight In relays. The first step 
win take place early next summer, when the planes 
will be larrleU by ship to the edge of the Ice puck, 
which. It Is expected, will be found at a distance 
of about 450 miles from the North Pole From this 
point flights will be made to the Pole, where there will 
be established n depot of supplies of food and fuel 
For this bold undertaking Amundsen has chosen the 
Dornler Dolphin flilng boot which has been so built 
thaf It can take off with equal facility from Ice, anew, 
or water, und of course, make corresponding landings 
Each seaplane will currv radio of sufficient range to 
enable It to keep in communication with the depot ship 
The Dornler machloes are monoplanes of the alb 
metal type At the bottom of the plane is a member 
which Ik designed for taking off or landing under dif¬ 
ficult conditions It Is actually a small wing, so 
shaped as to afford a certain amount of Uft Its under 
surface Is strongly ribbed to enable it to ride without 
damage over the rough surface of the Ice. The body 
of the plane is commodious and it provides warm, on 
closed cabins which are as completely appointed and 
us comfortable as the cabin of a small yacht 
The squadron of three planes wlU be manned by six 
m(Hi, one of the planes being under the Immediate 
command of Captain AmundHen. Judged from the 
naval standpoint, the navigation on such a flight as 
thU will be of particular Interest, for in the Arctic 
region lying adjacent to the Pole, the magnetic cotn- 
pasa win be practically uselces and all couraea will 
have to he laid hy the mm The 24 hour* of daylight 
Mil he favorable to this, but on the other band there 
mil be a dludyabtage to radio communication. 

Of great htAp to the explofera will be the double 
sextant which la uaed in the United Btatea Navy for 
the navtgaHon of atTb^anee This Inatnnnent elimlnataa 
the ne<Ysstty for a hortarm In making obaervatloos of 
the heavenly bodies. Probably It wIU ba used in place 
of the artlJlrial or mercurial horison. 


P OLAR exploraitofi via the oir, barrtng the premature enierprue of 
the unfortunate Andree, is a totally uncharted field, arni thou Vrho 
enter tt must make their or»n rule$ What thae rules are to he in 
the present aerial attacks upon the pole u indicated, so far as u pouthle 
in advance, in the long and the short articles on thu page AttenUon » 
also called to the ductmion on page 154, in rvhich a member of the Naval 
War College gtves us some mjicafion of ivhat the explorers hope to find 
—The Editor 



MAP SHOWING THE UNKNOWN REGIONS OF THE POLE WHICH THE NAVY WILL EXPLORE WITH THE “SHENA 
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Gun Catastrophes 

Some of the Reasons Why Small Arms Open Up at Points Where 
They Were Not Intended to Open 

fiv Capt Edtvard C CroMman 



No factory load ia likely to mmtreat a revoher 
thualy, a break of thiH aort ia the reault of a 
powder o?erloftd, and U usually from reloaded 
ammunition 

( < UUI>IN<J to compiled b\ the 

(aoitminent there are main He\tn nilllhm 
Ijunitrs In tluso United Stntea and eath 
\enr '*ome sinnU proiMntlon of the said 
M\in ntllll<»n turn up td tlie ^nn sellers 
iimrl witli n tale of ^^oe >Ahkii would 
move even n lourt Judi,i to tears Hit tak In 

Mirlahlv U one In wlikh (lie j,un ustd l>v lh< liuntsiimn 
prtMisdisl to shetl Its nuniiontnt parts or <le\tloi) un 
usual optnlnkH in the huriH In a fashion totalh repro- 
lienHlhle not to hhv low down, and uUlrtl> unLunieiu 
phind hv the nianufuc 
turtr thertsif 

luw ptoplo with any 
(smsklerahh' t ^pei U nts 
In tiK use of (Iruinim 
hii>o iiiiHsed (hat pit as 
inK tmd InteroHt Ink 
HiKtit tif a trun Hinhh nlv 
eruptlnff In a Hi>ot wliere 
no eruption was 
plimnwl in Its orltrlnal 
dtslicn The |h rfur- 
manet la not HunirlsiuK 
In view of the many 
KTndtst of Kuns for sale, 
the immy stirts of |teo- 
pie usiny tlu m, tho 
Internal pressuits 
of ev*n (lie small and 
lu<»ffenftl\e calllier 

and the unfortunately 
hasty and IrasUhk dlsiK)Hit|on of a ehnrpo In tht Imrrt 1 
whtn Nomo uhsliule is phaid In Its \vh> 

Without c\<tptlon In the tah told hv the shoott r, 
the fault lies In (lu uun or the ummunltlun or holli 
(old nnahsls of cause and etTect and repnahK (Ion of 
(lie wreck h\ (he iiaanH suhimk ted de\ilopH that tlie 
tale usualli huks sadlv in acturaev In fad Is about 
ftp tx*r ttnt Hliv tlurtsif Uetausi wlille It Is human 
to err and jiun and ammunition plants are run hy 
liunmn lielnks, latwt m r tlu shooti r ma\ douM the fad 
at Units, tht factorhs are s\ptunatl/tsl and |H»8WH8ed 
of vast exiierlemr ndthtr of whldi (an he said of tho 
im rrv hunttis who salU attdd oudi seaHon 
Atanit ftp i>er cint of tlu blown up iruns iiia\ lie laid 
at tlie doop of lh(» sluHtti r—due to his sins of coin 
iiilKslon or omlsMlon If lie was usIiik n loud* d or 
homehuoltd ammunition at the lliiu of tht unfortunate 
tucldtnt a prima fut ie < use Is estahllshtd aindnst him 
It iMHi not Ih a oondushe one and ho mai pro\e an 
ullht but most of (lie time nninninlllon kmv'Ti In tlie 
old liomt Knrdtn and list d in a ^nn uhlth ceasim to be 
useful HH a Kun Is at the bottom of the trouble 

ShotjtuDs and pistols prtttv wdl dhldt tlie held of 
firearms tatastiophes Intwetn tlieiii the rltle hrlnftlnft 
up a had (bird In tlu hurdliuk rats This Is true 
lur^ti h lasauHL the Hholipm has (oinpanUlveh thin 
tubes and 1ms iiust It Is so ofttn us(d niuUr tondltlons 
whldi incmtrak'e kottlnir (ho bore phikM d wllli mud or 
snow likewise N the unfttrtimatc fuLt that two sorts 
of proi>ellants are used In shotRun ammunition one a 
pttwder practhallv foolproof because of (lu space It 
tMtuples, and known as ‘luilk tht othtr uslnR up 
\er\ little naan f('r onuhalent charROs and hence, if 
loadetl bv an Ipiornnt loach r In a ^'bulk measure or 
through the semlsa < uslonal mistake of a factory re¬ 
sulting In a RonoroBlty of <barge which proceeds to 
tak< tho pun barrel apart 

RevoUtrs and pistols are unfortunate in that their 
airniiunlllon is very toucliy In loadlnp and in later 


storuke Tho quantity of powder used Is so small— 
from two grains wetkht upwnnl -that a tine thance 
offers Itself fur more than one load In a cartildk'e or 
no load at all In the very rapid autoinatk loadlnp 
mm bines The verv llkht, feutherv kcalns of mmh of 
this d* nse plated iiowdii are pnm* to slick In the 
nuasure because their weight Is not enoukli to over 
come the friction or esduslon of their lltth pniwr-thln 
krains 

Also qm erli encmpli the bullet w hidi aftc r leaving 
ilu mn/rle is jiowerful encjugh to drill thn'uph a man, 
has so llttU spare en* rgv that It sticks In the bore of 
the pistol with little pro\c»eutlon This is particularly 
llkd> looKur with natal Jacketed bullets with thdr 
\er\ hlkh friction against the hon walls I have often 
seen Imllets from the well known and standard 32 
lUtoiiuUk pispd tiirtrldk^ whin tired In an adopter 
In a W1 lalllcer rllle harrd of pratttcullv the same Ix^re 
sly* lake two seconds for the trip c)f the Isire, and 
strike llio ground a few feet from Die rltle, proving 
tha( tlie friction of rla bullet neurh offset the* thrust 
of tlie fiowder gases This Is marked whin the ride 
has been fired prc\lousl> with the serxicc charge and 
left uiukiincd with the stlek> ivNldue in the bore 
Willi the uutuuiiuk plflCol the charge insuUlclent to 


drhe the bullet oat of the bore Is also Insufficient to 
functlcm tlie iius-hunlsm and the attention of the 
sluKdtr Is usualh Ineltcd to the Irrcgulnrlte b\ the 
fact tlmt the gun did not reload Itself Wilh the n 
eoUer no such warning Is glxtn imless the uliootor 
sijises tlie reduced riHsill and a sc^cond (handier fired 
wltliout not king unj thing wrong with the first will 
Infiilllbh pnahue a ruined pun through the presence 
of the first Imlkt sticking In the Isire 

1‘tstol cartridge h habUually left in the gun are sens! 
tlve to the* prestnn of oil or (Uanlnp fluid which Is 
also often found In the (hnmlier or ollndtr of the 
r(\(d\or Some oils and some cleaning tliilds are so 
Huhtlk that they will huk In past tlu prim* r or jmst 
tht bullet and siioll the powder or primer Smokeless 
iMiwder Is verv sensitive to oil or prenw 

Hie n*sult of sm h leakage, common enough to Impel 
one large factorv to produce u siiednl line of oil proof 
revolver and plst(d (artrldgos, Is either a misfire or a 
weak (oinhustkin of the p*iwder sufficient pcrhai>a to 
move the built t up Into the 
Isirn 1 of the gun, but not out 
of It 

Plskd ammunition left in 
«tc)rage In a high tempera 
tun such ns might eaH|l> be 
deTeloiHMl close to a steam 
rucliatoi or a ddnimv is auf- 
fidentlv redu(Nsl In power to 
cause Inillets to stick In the 
iMire of a pistol While visit¬ 
ing a Oovemnujit arsentil 
during my dutj as an army 
oflker tests were made In 
mv presence with ammunition 
for the service calllier 45 
nutoinutlc plfltol which was 
exposed to a temperature of 
150 degrees Fahrenheit for 


12 hours and then fired through the chronogrDpb Five 
makes of aminuDltlon were tested One gave nomuil 
results one showed a loss of 50 feet In range out of 
tho original 8(K) feet, two others sbow'ed a loss of 150 
feet and of the fifth, four shots stuck In the bore of 
tho plHtcd, while the other six, though leaving the 
irmrrle, failed to reach the other end of the short 
chronograph range Of the ten shots made with one 
of the hrandH that dntpped 150 feet off their range 
under these conditions, two also stuck in the bore 
With the automatic ns isfinted out, this would ndt 
function the mechanism of I he gun as a rnlo, but If 
the slide were hauled back by an excited man and the 
gmn tired with a normal (barge. It would Infallibly 
hurst tho barrel or bulge It enougii to lock the gun 
against functioning 

These (roubles however, almost invarlablj result 
In wieeked barrels and possibl> the slide encircling 
them In ihe ease of automatic pistol When the fno 
t*iry or gun merchant Is presented witli the spectacle 
of a revolver with three chuinliers blown into one and 
giving the general apiiearnmv of a house with the front 
wall removed and two or ihrcv floors left exposed to 
the public ga?^ then he cun u'^ually Inquire Into the 
sort of (.barges the owmer used In his i-eloadlng, for 

this sort of wreck Is 
not itften seen cxccqit 
when hand made am- 
munUl(»n Is used and 
the Imppv ammunition 
exiM'rt gets two or three 
charges of powder into 
one case as U easily 
done through the super- 
almndance of room 
therein 

Most shotgun troubles 
arise from obstru* tions 
In the ls)re and the 
cause Is easilj diag¬ 
nosed from the hMatlon 
of the burst Overloads 
of powder invariably 
blow out a sec tlon of 
the cliamlier l>lng over 
the case or Immediately 
forward of It at the ‘V*one" or reduction of chamber 
diameter to lairrtl cltameU^r The gentleman attempt 
Ing to blame the aiiiimmitlon for a handsome rent In 
his gun barrel a fcjot from the chamber Ik trying to 
make a 10 |)er cent gradt with cmly 10 pounds of 
steam Faulty ammunition does not so |»erfonn Most 
Kholgun Hlmotpps know this and their plaint with a 
burst barrel Is that the material was defective or there 
wt(s not enough of It for wifetj 
While It Is true tliat faulty stock gets Into a barrel 
now and then, through o aeum or burned K|M)t In the 
original forging, and while n double-gun factory has 
been known to strike a barrel down to a iwper thin¬ 
ness, still the odds are t«i to one that this Is not 
the cause* when n barret develoiw u large and deckle- 
edge rent where the gnn had no r«it before 
The Mlef used to be common that sealing the bore 
of a firearm would then and there, on discharge, result 
In the exit of the charge fnnn an extenqioraneous 
opening In the barrel created Just short of the seal 



diamber of a servke-rlie barrel, fired with mad in the mazsle. The barrel 
sectioned iteelf very neatly 




A government Spnngfield rifle that blew up In the hands of a navy rifle shooter The ammunition was tested, 

cause of accident unknown 
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This 18 th« weak point of the shotKiin frame Firins both barreln at once, or 
an overloaded cartndKc, will HometimeB break it here 


ExperhnentH, botiv of niy own and of uun factories and 
uraenals, fall to agree In rcHultn with tills thei»ry with 
nil due resiiett ff>r ItH advanced age and Us gre> hairs 
Urey hairs, of course octur at times even on ii donkey 
1 IkewlHe does tlio undent theory, once \lgopousU ui>- 
held, tliat u burst in u pun barrel fnau un nlistrmtUjn 
in cHUHert by the conipreiBRlon of tlie iilr fail to clieck 
up with the resultH of experiments 

L\VKrluunt pmves that to hurst or bulse a pun 
iwrrei an obstrm tlon lieuvv enough or sth enough 

10 cause a pcrceptlltle check to the charge must he 
used Sealing of the Uire, that Is preventing the fiee 
eM.H[»e of the air pusiied uliead c^f the dmrgc Is not 
ut all eHsentlul In tlic^ wrecking of u gun barrel The 
Itore may be setilcHl fn»el\ provldc^d the means used for 
Kidd sealing, sucli hh thin puiier tied over tlie tmui/io 
is not sutholent obstacle to check Ihe charge 
When the obstruction Is 8Ut1)di‘nt to ciiecW the pn»p 
re«s of the bullet or loud at sluit n certain wave action 
is set up In tlie isiwder gaws following !)ehln(l, giving 
inormous Intreasc in tlio pressures, and sometliiKv luit 
not alwavs, bursting or bulging the walls nf the imrret 
An old HU|>erstUlttn held tlmt tlic suction of the gun 
iHjre of the shotgun was sufliclcnt to draw tlie Imsewad 
from the case and suck It up the hore a certain distance 
until friction overcame the decreasing drag of the 
‘auction Then uiK>n tlie next sliot the basevvtid would 
trip up the charge and hurst the gun barrel So tinnlj 
h this l>elicved tlmt one nmnuinlMon comrainv an 
nounccs that its imsewnds are locked Ick) tithtly to i)cr 
mlt of fids happening 
So fur as I know tlie 
tUcMiry has never benm 
proved, either thot tlie 
iiasewnd Is drawn up 
the bcire of the gun or 
that 11 would then Imrst 
I lie gun on the ne'er 
shot I>eliiarate exiicrl 
ineuts placing w^ads at 
various s|»ots In the 
Ihito of the gun proved 
tlmt they were not suf 
ilcimt to hurst ordlnarj 
lairrels 

What will hurst a 
barrel with l>c?autiful 
certainty and prompt 
m'Hs is the shot charge 
imd wads whlcli might 
he blown up Into the 
bore by a clmigc of iwwder Insufficient to mov^ them 
clear f»ut of the gtm Als/ut two giulns of bulk powder 
is sufficlont to give lids pleasing elTecr, wldch might 
come about Ihrougii the Inmgllng loading of tlie ama 
tear cartridge iimker or the faulty iiiuclilne In a fac 
tory, Stull a measure running einptj 



p«p«r-th{n walls of t Bkotgun barrel, burst by 
SB obstruction In the bore 


Unless the shooter Is very 
excited, the huk of recoil and 
noUc would notlfv him that 
notltlng much had taken jdo-c 
within tin clmuilKrof lils;.un 
ul tlie faultv shot, but fee 
iidpht casllv mhrake i) for 

mcrclv a mlstln ijc*t ila 
case and Hr* unolla r s1m>I 
wllh tlie pie\ ions < Imi i g < 
ludf^cd Honawluic In 11 k hoie 
It is a tdgid^ pious |(Ka 
for t)je flannel, liadliit, anv 
thing out oi the uidlnuv m 
his shot to stop and in\(s(| 
gate full> What sec itu cl 
iiKUlv a misilrc inighl lU'^llv 
be a partial movement <if ihe 
cliaigc or hcitlct tliiou;^ti rtic 
Isire of tlu gnn and a loiig 
Tiieul tluieln with tla ((iiain results of a wricktsl 
Imriil the nt \t shot If not a imngkd (iiind In tiu 
case' of the shotgun r»r rltli The KhtM)tei lias no l>nHl 
ness tiring another spot aflir an apparent adsflre with 
out canfuHj Inspecting tin cartridge or (he hoic to 
make sure (hat nothing uncha (ransplnd anti this 
should Ih' Invarhddi, legudhss of liow plentlfulh the 
hlids nr hurgiurs mav Is tfushing In front e»f him or 
Imw i)adl> he wants to plug the m\i shot light awav 
w it bout dc lay 


Uartly elm's a hlgh|S)Wii rllle de\elop trouhle more 
than rt Imlgcxi or hurst laerrcd and not often Ila hitter 
The cause is almost alw ivs an obstnicllon whlcli lias 
fallen Into the liarrel or his n left in duilrig the clean 
Ing [ircK'cNs Ones* In tc t»!iic moon « hiitli t its 

Jacket and leaves It In tin lion, to proehie'e a hulgid 
barrel the next shol This is a rare case tail unvthing 
iinttHual in the shcif a failure In liie bullet to register 
or Its very wild Impaet slieuld Im. cause for seeing that 
‘the hole goes char througli tin barrel liefore iigaln 
tiring 

Our service rltle has a dislrc-sslng liuhit now and 
then, of utterly w licking Its re*cetver freua the June lion 
with tlie lioro Llear h i< k to the tang ed tlie arm 
Sometimes tlie eause* Is hird to dlagnoso, imt primarily 
It Is due to llu faultv eb sign of all liolt action or edhcp 
tvptJ of rlllcs using ilmlcvs cartridges Tlie Isdt <an 
not In tlie nature of tiu case emtlreh supi)ort It 
around Its head uml weak l>rass or undue ehamix'r 
pressures rui»lure the cum. aiound tlie lie id let <ml 
the gus at Its plivful pressure of "VtloOh iKumds jier 
eapiure Ineh, when normal and wreck tlu receiver at 
Its Juncthm with the ImrnI 

This of course releases the Isilt and geiuiallv takes 
apart the entire^ nuclianl'-in of tin rllle as show i hv 
the Illustration cjf one T ncentW examined (pietrly 
enough thoshiMdir is nirch injured witli all tlie fright 
ful Koutterullon of geaul sii.mg steel parts dose m his 
face Tills Is a w ml ran a ipitenlng us proved hv the 
ratio of nlxuit one blow uji (<• a coupU of inilllon shots 
tired but when it dots m.nr it is xerj disturbing to 
the man who does inuc li shcMdlng with tlie inilltarv 
rlrte 

The climnber pressure uf the bumlde 2J short hc^ 
loved of the slioeUing gill<rv Is alsiut ItUHHt pminds 
I>er Mtnnre Inch of iliamlHr urea—four tons The 
ehamher pressure of the shotgun runs from (TihO to 
11,000 iwunds per wpian imh or around throe to live 
tons 'The clwirdicr prtssou of the various rJIles ranges 
fn>m the short tignre of 10 000 pounds to tlie ".0<K)0 
poundH or tons of tla service rifle 

If the shooter will ke*op In nilnel the fact that he- Is 
handling un engine of tremendous Internal pressure 
and iKiwer, and not a cane or an uxe or an alisnstesk, 


then will those mlsrre ants tlie gun and anmninltlon 
loukers Ik femiid to Ik- (|iilte human in tlnlr amliltions 
and to U making iimmunltieai and gans far metre rell 
able than driallied of In tlu philosetphv of the sluMitor 

Darwin and Evolution 

N an address bele>rf the Anierb an Asses lutlon for tin 
Adv am e ineiit Sefeiiee at its I>>k Angeles meeting 
in SejitemUr IdJl Ih I>avid starr Ionian Hide! 

^othlng we kneov takes place wlllioul an adespiatc 
cause Among tlie at 
tempts to S(are_h fe>r 
( nuse K for phenomena 
In anitnni <md [danc 
life the most notahU 
have Ikcu tliose of lai 
miirrk and Darwin 
] atmiick ntdi d the facts 
of use Mini dlsusi In tin 
development and modi 
ticHllon cd llu Individ 
ual and sugge sted that 
the' Iilghe r gr Mips must 
have originated In like 
fashion Hence Ihe 
I lifsirv cd cb velopinc nt 
tliroiigh tJie Inherilancv 
of acciuiiec) characters 
liiieditarv tndts being 
jniMlltied from gn ne ra 
Hon to g e. n e r a t i e> n 
through use and diKUKe of organs or oilier < ause-H 
Daiwln went mm ii fiiitiier htpiKNlng es|Ks)allv the 
sifting and spIltUng dm \o vmvtng eiiviponinenf Theoe 
Ik suimae d up imdei Hie complex term of Natural Se¬ 
les Hon' lie ( one 1 1 v» d of ji *st niggle for existence with 
tlie continued survival of those wiibli could nmlniuln 
theiiisehcK iKspieathing lluir adaptive cliuracters to 
their progpnv 

‘Then Is a reecnt tendency among blologlsls to Ig 
none Darwin and his method of approach in favor of 
molt imtipliisbal cone-eptlons of cvcdutlon ns uncon 
dltioned bv environment The iirocess of induction Is 
slow and laborious that of dedmilou may lie speede*d 
upas demanded The bnMil fat remains, tlie rnetliod 
of Darwin of cuiwldcrlng all n U v mt truHis Is the only 
wav The tiiusi^ are the inattcis re ullv ImiMtrtnnt 
After empltaslrlng tiiat Hk dewent erf living fetrms 
from Serbs now extinct Is icki olivlous for anv well 
Informed mind to question T>r Iordan continued “We 
would like to kmcvv how tills came tl«nir Daiwlns 
work N like a great sKelcli imp wlileh Ids suces ssors 
arc tilling in anci In no vital n-siHHt will the final < hart 
varv from the ns^ rliies] liindmfirks Naturalists have 
found that Hu v can juodme In » few wenks bj sobs’- 
Hon and Hcgrcgutbm foims apparently as distinct as 
Nature eun eHtaicilsh tliroogh similar means in a ml) 
bunium Hut Natures siieelcs aie of long endiirniux 
and tlu reason whv Hils Is no Is a vital prolde m 

\Vo knerw nothing erf evolutbm In vacuo eif change 
in lift' uniclatiHl to cnvlrcrnuunt All feerms of life are 
split ui> into stH-clos wllli adaptation external eem 
riitlolis visible In every stnirture We know of no wav 
In whbh organisms lierome adapted to sjeee lal condl- 
tbrns except hv tlte tircrgre-ssUc fatiuies of those which 
do not tit No crrgaiilHm cun oscaiio this pren e*ss 
‘To admit Hicse faets and vet sa\ tbit sebstion and 
se-gugatlon lire not farfors In evolutbrn wcmld npinar 
to make tlie matter a mere question of worcis If by 
evolution wo mean the tlieorotleal jirogrc ss erf life duo 
sobdv to forces Intrlnsle In organNnis then uutsldo 
lutiueiiocs are of roniKe not factors in vurh evrrlutbm 
If betwover wo moan (he nrtual movements of iiftiml 
organisms on thlrt actun) enitli Hun Intrinsic InflucHoea 
and obstacles are olivlouslv fiutrrrs ’ 



I 


The nght barrel of this double, hammerlesti Hhotgun hurst in the hands of the owner The burst in the left barrel 
was produced in the factory, by dropping in a 20 gage shell and then hnng a 12 gage shell behind it Not much 

question what bupKl the right barrel? 
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Our Point of View 


A Senatorial Inquisition 

n P TiJJj iMis-^sslon of a suproine sense of pro- 
{Ktrtlon Is file iiutstundlng mark of a man 
of ^'enliiH, It must be admitted tliut the re- 

_ _ lUAestluation of the Hok Peace Award 

l»y the Seiiiitt (lui wunvly be called a stroke of p^his 
Indeed art liu lined to think that (heir amurlnK 
pro<HMlure IiidkatcH that (ids iiutiist bodj has entirely 
lost at least for the time l>eluj,, J(h wnse of humor 
ttriulnis It has lost the mnse of the proper scope and 
llinltalhfU of Its oun prcioKiitlves 

lien 1 h the cast of a TTnlled Stnti*s citizen, "widely 
rcsiKKtul and belov<.d, who, lu the endeavor to pro 
mote tla i^niiHe of iH-Qce ofTirs a prize for tliL best 
essay on the subject Nothing wrun^ surely In that 
Thi winning issay nut nt the twenlj two thousand 
wnt in 1 m Hflettisl pulillshed, and wl(UI> distributed 
Ho far so g(w»d Wiieii certain of our Senators Cfune 
to ruid the t^saj they (Ind In It fl more op less ctmi- 
ph te en<lorscmcmt of (hat to them, moat uttursed 
d(Hument the League of Nations and forthwith, having 
constituted a commlttis* these gentlemen proceed to 
let forth a howl of rage, ]>unctuated with innuendo 
and \UutH*ratli)ii, (hrmigti which the practised ear can 
ditect a strong undertone of political apprehension 
Will flare Is nothing wrong In that Politically con 
Hld«rtd tlmt sort of thing, we suppose, 1 h “tierfectly 
all right *’ 

But wlien tlie'^natt proccHHled loculi Mr Bok before 
Its (*ominlttee and demand that he tell tlitun why he 
offered this prize and what he spent upon the effort 
they were no longer iH.if«tly all right hut iterfectly 
all wrung Tlu re are among the prized poBW'ssIons of 
the people of the United States some nmst sacred prln 
rlples knowm as “the HoverelgnU> of tlie pcs>ple “the 
freedom of the itresH, “and tla. fr«s doni of s])cc*ch 
and this highhanded InMulsitlon of the Senate Is a 
direct and most Imisrtimnt attack U|s>n thc‘sc Inallcn 
able rlglits of llie Amerlcim people 

The StiENTiiic Ameiu< \N Is not a isdlllcal joumnl 
\Vt can express no opinhiii ft)r or against the 1/eague 
of Nations or any similar (iiusilon hut when we see 
such au uinlacioim Interfcnncs wltii the fundamental 
rights tjf the IndUltlDiil citizen, we raise our voice in 
protest I'ht prestige of llie Senatt cloes not stand at 
fluch a high le\el Just now, Ibat U can afford to make 
m amazing an cxhthltlon of Itself as it has deme In 
tills reient lnf|Ulr\ ^V^ HUe to liold our Orngress In 
high regard and It iK>sitl\tlv hurts our feelings to see 
the smile of nmusisl (ontempt which the mere mention 
of this IncldiUt sch-Iiim e\ir\where to begot 

To the niHiiliers of the committee who have thus and 
at last achieved a siirclj wc an luimortaUt>, we com¬ 
mend some simple Unc*s of a simple Scotch laddie 
“0 wad some Pow r tlie glftle gle US 
To see ourscls an Illiers see us ” 

Tremendous^ 

lUKHK. Is fuflhlon In words, as In clothes, 
Soiatsme or some group of men begin to 
favor a particular word or It Is used in 
, csmnc'ctlon wUh a crisis that attrmts nation 
wide attention Usuallt it is a sonorous word and if 
as In the pre^ut case, It (urrlcs a Hcmse of the dra 
inatlc, HO much the Utter for It Is then well launched 
on the ware of i)opuliirit> Not bo long ago “alwolutely’ 
had Ur run Wlioro the Hitnple 'yes would have 
served the Interrogee would wn "uhHoIu uu tclj That 
lute like third svlhibk would be held lingeringly on 
the llptt and with c^ldent relish 
Not long ago we drew attcmtlon to the vogue which 
the word ‘trenumdous was Inning and we mildly 
suggested that U was islng tlcHl up with words for 
which It made hat a sorr\ malt The fashion Ih still 
with UR Writers of all kind** and degrees seem to 
feel that If an article N not freeh sjirlnkled with 
"tnmendouR It will l»e wanting in pep 

Now pif Hsp listen to this Ttecenth during our 
editorial browsing, we came across a technical article, 


compact, well expressed and informing In which the 
author used the word ‘ tremendouR no less tlinn nine 
times lie Htioke of u * tremendous saving of time *, 
n “tremendous capital Investment”, a “tremendous 
I oiaplexity ’ "tremendously high HpoeclH” , “tremendous 
|Aower’ ‘trouiendouH concentration of power “tre- 
uiendons difference In results", and, ye Oodsl “treraen 
douH rctlneinc*ntl 

Now one “tremendous,” or two nt the outsldo, should 
satisfy the reciulreimnta of an article of two thousand 
words or no But surely the author Is not so tremen 
dously full of Inspiration that he must use nine tre¬ 
mendous relief valve*, to let It all out 

Let him therefore write of a great sa\lng of time, 
a large capital invest mint, and a (rowMcwame com¬ 
plexity liCt him d<*8crlbe the intense c*<mcentrntlon of 
power, the trulv tremendous power which makes pos¬ 
sible such extraordinarily high speeds 
Therebv and with patleni*e he may arrive at an 
cxttvme refinement of his literary style 

Hope for the Merchant Marine 

n UANKS to the action of President Ooolidge 
in placing Rear Admiral I^lgh (’ Palmer In 
charge of tlie Hlmergencv Fleet Oorporatlon, 
tlicrc 1 m u brighter future In store for tlie 
Ainerh an Merchant Marine. The Prc^sldent has re¬ 
moved tliH actual ojierulion of the ships from the isdl 
tlciuns and plaovd it in the hands of a practical and 
very iihle “sallorman ” The slgnidcance of (he term 
“snlloriimn will be understood when we any that, In 
the Nnv> to cull an oltker “n real sallonunn la to put 
ila lant If not tlie highest, mark of approval uiarn his 
quallllcatlons The Admiral knows a ship from truck 
to keelson and if lie la left alone the vessels of the 
eiiiergemj fleet will l>e run as (hey should be The 
applicant for posiiion will not be asked “what are your 
politics,’ or “what Is your religious faith, ’ he will not 
even Ih asked whether In the late war, he would as 
scam have fought against the British aa against the 
Gennuns 

Ho far, then, ns Leigh 0 Palmer Is concerned our 
coHtly wnrllnie fleet will be efflclontlv nialntnlnod and 
ojAerated, but wo icpcut, this will happen onij If the 
Admiral Is Met alone” But who Is to Interfere with 
him? Unfortunatclv the Shipping Boanl Is In the jMml- 
tlon to do WA If Mr (■oolldge could have had hln way, 
Admiral Puhuer would have bad a free hand Kvl 
dently the PreRldent would have liked to wash out the 
Shipping Board, or at least plaw It under UiIh naval 
othter and give him a fn^ hand In salvaging our fleet 
and running It on practical lines Unfortunately, legis¬ 
lation will be ne<‘ded to aboltsb tlie Shipping Board. 

So liere we have a practical, bigh-class naval offl(?er 
subject to a pcclltlcul board whose record Is ono of 
Incompetence and extravagance, and whose policy of 
repudiating ccAmmcrclal treaties would render hostile 
every maritime nation In the world and besinfrch the 
good name and high faith of the United States The 
new head of the Kmergency Fleet OoriKArntlon Hhoold 
be given a free hand The best way to ensure this le 
to olMllNh the Shipping Board altogether 

The Way of a Ship m the Air 

D OUUIOUS Instance of the perslst^ce of habits 
of thought and point of view was shown In 
the jiress descriptions of the WMrnlled “fight” 
of the “Shenandoah” with the furious storm of 
w Ind and rain which tore her looee from her mooHngft. 
As a matter of fact, whtax she broke away, fhe storm, 
for her, was over Like a free balloon, she moved with 
the moving air looking at the airman from the ground. 
It N difficult to realize that, for him, the hurricane that 
iimkes us bend over and brace ourselves to avoid being 
swept awnv, slmplv does not exist The airman knows 
no hurricane other than that of his own making The 
“Hhennndoah” with her engtnea dead was lu dead air 
With all engines op«i she conid produce, relatively to 


herself, a windstorm of 66 mllee per hour Had she 
driven herself before that TO-mlle gale or against it, 
there would have been not one lota of difference In the 
stresses to which she would have been exposed. 

Tl)e writer had an Interesting talk with an oflicer 
who WHS In the pilot house when the ship broke loose 
He spoke of tbe loud din made by the fla|)plng of the 
fabric covering of the ship and tbe “groaning” of her 
basket like metHlIic framework It sounded alarming 
at the height of tbe storm, but It held no threat of 
danger to tbe structure of tbe ship as a whole He 
was making some notes on the chart table, when sud 
denly the racket ceased AU became still Immediately 
he knew that she was free from the nmst, or to put 
It In the language of the sea, “her moorings had parted.* 
That sudden silence—no flapping of canvas-Hio creak 
Ing of straining joints—no roar of the gale—tolls the 
story Ho far as “Shenandoah” was concerned, since she 
WHS amply furnished with water ballast and gas-vent 
Ing valves, and hud several thousand miles of fuel 
capacity in her tanks the trouble whb over 
Captain ITetnen told the writer that, once they had 
dropped ballast and brought the ship up, he found the 
rest of tho night voyage “very Interesting and ^ 
Joyable ” 

Approaching Deadlock m Street Traffic 

n UAFFIC on the streets of New York is stead 
lly approaching a density which will Involve 
an absolute deadlock That is to say, the 
time ocH upled In walling for this line or that 
line of traffic to get permission ti> move on will be so 
great that, to all Intents iiud purposes, we shall have 
reached the point of ixAsItlve stagnation. 

Should the contending voh»eH, each clamoring for the 
construction of Its own IlKlIgested scheme of rapid 
transit, agree tomorrow upon a unified plan, and 
should construction l>e l)egnn at once, with all the 
energy of the cltv behind it street traffic conditions 
will have reached the ptilnt of deadlock before auch 
plans can be larrled to completion 
By fur the most Important question among the many 
which make up the problem of getting tbe ever-lncreas- 
Ing mil Hons of people to and from that great workshop 
which Is known us Manhattan Islund, Is that of con 
nectlng the Island with the outlying suburhan districts 
How shall the crossing of the Hudson River be done? 
There are two proposals under discussion, one of which 
would solve the prohleni by building severol tunnels, 
the other by erecting a single bridge The latest on 
nouncenient spates that by the time the present vehic¬ 
ular tunnel under the Hudson, with Its terminals, 
plazas, and street approaches, has been completed and 
opened for service, It will have cost $45,000,000 For 
this great outlay it will provide In the two tubes for 
only four lines of truffle. Four such tannels would 
provide 16 lines of traffic for a total cost of $180,000,000 
On tbe other hand, the proposed Hudson Blver bridge 
at 57th Street, which also will cost $180,000,000, will 
provide on Its upper and lower decks for more than 
twice that number of lines of trafllc, Including motor 
traffic and rapid transit trains, and In addition It will 
provide wide pathways for foot passengero. It hu 
been claimed that a bridge of this large capacity would 
produce great local congestion at Its approaches. ThU 
ti not the case, for the latest plans provide for the 
coDstructlen of a six track elevated automobtle and 
motor car roadway, extending from tbe entnmoe of the 
Hudson River bridge to the entrance of the bridge over 
tbe Rast River at 66th Street 
So excellent Is the organisation for brtdge build¬ 
ing, both at tbe fabricating shops and at the bridge 
Itself, that a bridge even of this luagDltude Could be 
completed In five years from tbe day on which ground 
was first broken. Tbe tunnels would have to be built 
successively. |md It would be at least ten years befbte 
the whole four of them could be completed. Tunnel 
building U too slow a procesa; it con never catch up 
with the dty*s growth. 
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Here and There 


N O Introdaction of the name of Madame 
CoHe need be made to oar readers. 

One of Ukb Interesting eoientlfic events 
of recent weeks occurred on the twenty 
fifth anniversary of the discovery with 
which this celebrated name la connected. 

The occasion was dignltled by the pay- 
nient to Madame Curle» In the presence 
of President Mtllenmd» of the first In- 
Htallment of a pension voted her by the 
French legislature In recognition of her 
scientific achleveiuenta In this coancctlon 
It is Interesting to quote the modest tlU<^ under which 
lier discovery was announced to the Academy on De¬ 
cember 25, 1858 “A note by Monsieur and Madame P 
Curie and Monsieur G Benumt, upon a new radioactive 
substance found In pitchblende.'’ Tills substance of 
<>ourse, was radium Our photogru|>li shows Madame 
Curie In tlie working garb of her laboratory 

rpHB thing that we call “sound" Is simply vibrations— 
^ waves in the air, or In some more solid Hu1>Htnn('o 
When these waves fall upon the human ear tliei give 
rise to the sensation of sound—with one pro\iso 'Mie 
ear is senslthe onlv to \lbratlons uLtliln h (trtaln 
range The faster the> c«>me, tlit lilgher the ‘pitch ’ 
of the sound the slower they come, tho hmer lUit 
the ear has a lower limit and an upiH.r limit If tiie 
’Vva\G« come too slow, or too fast—If tho pitch Is t(M> 
low or too high—the oar d<iea not respond to them, and 
we hear notlilng 

Now nature In general suffers no suth limitation us 
this Every day In thousands of 'wa>8 things happen 
—the Toovemeiit of Insect wings for instance—which 
give forth vibrations of far t<Mi great fre¬ 
quency to be audible to the human ear 
Similarly, In the growth of plants and In 
numerous other Instances, we have phe¬ 
nomena giving off vibrations that an too 
shm to make an audible noise We should 
like enormously to hear these vibrations 
for litey are Just us inttresting as the 
ones that cHHne within our range 
We can’t hope to hear them dire<Hj 
but Dr PhllllpH Tliomas, n»seurfh engt 
neer of tho WeslIngliouHO Company, pic¬ 
tured herewith has now made Jt is>sslhle 
for us to see ttiem, giving us u uuuns for 
direct observation of mun> planomena \\hlch have 
heretofore Iteon quite hidden from our senses HIn de¬ 
vice consists simply of a ring containing two eleiinKles, 
between which plavs a gh»w discliarge pn>duc<d by 
high voltage This dIw barge will resismd, in visible 
fashion, to air vlhrutlona pitched all the way up to a 
million cycles per second, where the human ear stojw 
ai on upper limit of 20000 per second NolsiUy knows 
Just what win be diswivered wlti» the new Instrument, 
but It Is sure to have bn>ud results One of the first 
RUggestlona is that it will enable the entomologist to 
observe the methods by which insects commiinliatowlth 
one another—<here seems Httlo question that this c?om 
inunieatlon Is through "sound waves that have been 
inaudible to us on account of their very high pitch 

is fair choncft that during this year a flight 
around the wmrld will be accmupllshed either by our 
Hritlah friends or ourselves. Aside from the usual 
question of national pride, it matters little the aucoesa- 
ful accompltahment of this feat Is rather for the good 
of aeronautics. What a gnielllng test for an airplane 1 
tkunewliere between 25,000 and 85,000 miles of travel, 
tactns fill kinds of fiylng con 
dittons, far from machine 
ahops and replacements, so that 
the fUars will have to det>end 
<n theiDBelve»r to a great ex¬ 
tent , flights over wide expanses 
open sea. It wiil req^re a 
stur^ pinna and a stm^ «s>- 




gino and a ■sturdv crew IKtm wondip 
tlurefore liiit hik It n rugM^I «raft as Uu 
D<mglttH Wrif^lit biplane shown in the ac 
ettmpanviug \iew, is lielng tonsldertai ns 
compared vtMij the frail biplanes of no( 
so long ago 

■WrinTIi, })hotogrHphlng the Ixmibnrd 
” mont (tf itonm by olei-troiis la his 
lutsautort I loftssor William D Ilnrklim 
Ilf tht Uni\prshy of Chi» ago whoso iMir 
trait adjoins iIicm* rtmurks, nstntlv ol> 
servisl an inlln_l\ m\\ l\i>e of rny II uppoiirs io 
1)0 a light wuvt, prisiimihl\ of n heretofort unkno^^-n 
wmo-Ititgih and (o Iw gitm off bv minuti partltUs of 
matter Tho dis(o\(r<r Ims gtxon it tlie 
name Zela rn\ and Im ''iispe^ts that It 
may l»im out to }ia\< som* riJation wltli 
the proliUm cd getting um ful force <»ut of 
the disintegrallon of Uh atom hirst an 
iiouncmu nt of tlu (lis<o\(rv wus made at 
tile rmnl lutsMlng of flu Atiarloin Asso- 
(litlon for ihf Adwim^Mniit of Science, 
lua] was THgardcsl ns om ni the more liu- 
IMjrtuut de\i lopiiHnts of ilils uu^tting 

T^hWs dNpnttlas of iH(nt dale remind 
ns again of tlu iHih ntlulltles for 
dtstnu lion lurking in tia most Inntsuou*^ ——. 

apfHHrlng spwles i>f dust Anj finelv 
crmimlinif< (1 nmfftr whatMir, It aptxars Is likely fo 
pnalme tJ \i(d(nt evploslou given tin appropriate con 
dlllons Tlds ilim flu ujipiniitlv Inimtsnt suhstunce 
that dealt out duitli to sonu t\\<tMs>r( js opU was 
ordlnnv sUirdi and I ids pnalm mI « nnugh 
duHf <0 e\j»lo<h In s|iit< of tta fact (lint 
it h ul a nudstun esmunt of 12 pi r cent 
It will jailmps surprise Kona of our 
rtmhrs to h irn That ihls is a wdl re(S)g 
nlzetl hn/iiid that tin anldtntal pro 
durtion of \ simrk in an nfiuospln n mod 
erateh ladui witli dust of an> sort Is 
Hktlv t<i U ol to an explosion quite as 
M>vcix as tint of lunmirv in irVkln Ill 

A f(()UId\(t to Dr Irancisi W^.nd 
Dinsloj of Hit Crocker Iiisfliutt of 
Canis.r ir( li of ( ohmiliiti I nivirsitv 
a marked advan<c In tin trialment of this drouded 
disease has l»e» u in oh jutsslltli b\ a n»-W tvjn of \ ta\ 
tuis Tile luw tills has n lilgln r emlssi\i powtr timt 
is t(t Mil it is ns fjiongh tin candh|X)wi r of an ordinary 
lump hud iKsn !n< feast d slv fold In ^ 

atUlIlltm it is dtslgTiMl ft>r use witli 
Idgher voliiigiN than havt lM*en practicable 
In lloentgent)logv U In rtsnlt Is to re- 
dlMv (hi nettssarv txposnrt from Iwo or 
three hours jicr pnfhnt to iwentv mlnun»s 
and to Intruise tlie HP o1 the tulx-s. In 
liikntHlh tlu m w tnls gives a grenter 
proportion of ra\s of tin tvjve that cure 
certain forms of camxr iind less of the 
f*ort that nttaek healthv tissue Dr C T 
Ulrey <»f tin Wtstlnghoi^ Company la 
the invrator of the new tube Tlie In 
ventor an<l Ids Kclmtltle Infimt are pof* 
trajed at the right 





U NDER tlie most unfuvoraMe condUlons It begdns 
to apfiettr, radio ret»pdon 1 r possiblp, or at leuAt 
may be hoped for with Home degree of t*onfldence (>nl\ 
a few weeks ago, for InHianie 
In spite of the enormous muaws 
of grounded Hi eel in the Wool 
worth Building, a very srnnn 
and h)W powered set self-con 
tidued, with U>op In place of 
antennae and wltli no ground 
ut all, functioned fairly well at 


u d( immstmtlon In this oIIU'c A day or two later, teats 
wue niiKh to dvteritiine whether the radio could bo 
used for the purjioKe of t oimnunicatlng to iiicn working 
imdtr ground, warning of danger In time to enable 
(iielr fstai>e Tlie experiments were carrletl out in the 
IludHon Ttinn* I J<ilning New \ork and Jersej City In 
spite of the fact tluit tlie receiving apparatus was under 
80 fett of steel nmirttt mud and water, the ppogrnmR 
of tlu local hroudi U 9 tlng stations were heard with coHi- 
plctc RtKlVHM 

"TklsMANTI 1N(1 of the Tutankhamen tomb, witli the 
^ vJiw of removal and rfarntlon on another site, 
pn>ceeds luit under dilHt uillcs 1 he work Im necea- 
Burily slow, since elaborate sfaffoldtng must be erected 
In a verv csmllned space, and the Job 
has therefore to l>e taktn In vt ry small 
bites <tr tlu *^niffoldlng of one part would 
Inurfcrt with (lu work on anotlur sec¬ 
tion Also It is found that sonit of the 
tonguc-anil-grtHive c<»nNlructlon of 1200 
yeurw ago wih not put up witii any Idea 
that It Hhould ever U iwssihle to take It 
apart without d imago and tlu effort to 
do this has in more than om place come 
pfrlloiJsl> rlom to dofeat Tills Is Indeed 
an engineering )irobitm of conHldfrable 
Doveltv tlu wnsktr of buildings ordi 
nurllv works witli the priumrv object of 
getting the strut tun down and when in 
the past he has Imd to prest rve it int a t, ii has usually 
iK'en a small iifTalr like ii histtuh logoiliiii or n mono 
llth llki tlie oiMiiskH from hgvpt that now htnnd In 
lAmdon and In N» w \(»rk Tlu Camarvou (. arter ex- 
IHslitiou Is iKtunlh making <nglnurlng advance ns well 
as adding Io out ardiaeoliigdi ut knowkdgi ' 

npni Ill’ Is Honuthihg In an organism whlcli deter 
‘^mlnis tlu hsutlon and arrangtriunt of parts—for 
i viiiiiiih u land at one mil tlmt tmhules shall arise 
In a eircli auumd the Inalv that right and left Hides 
Hhnil lie alike Hut from lime to limr smni tiling goes 
wrong with ilit imiMilnt rv of tills adjustment, and tho 
luiinan or some other animat gh(s birth to numstroHl 
ties and mulformallons Progress tow ird the disctivory 
of the KiKH’iflc < luses of mu li atsldmts was tnclirated 
by Dr r \I < Idld, Piofe^ssetr of Ztrt)Iftgv at the T^n) 
versliv of Clip age* In » pnisr re id in Cincinnati rc- 
eentiv Dr t hlld t(dd of ixisrlnunts indlcailng (hat 
varlallon in tlu < Us trh ul and ilumteal (onditlons nt 
dllTcunt ixdntH ejf the (inhrvo are responsible for the 
normal dlv<r,^ont lines of developnunr of tlie various 
oimns, and Hint allerullon of Hiom ctui 
dltfons fnmi the normal la resiHmsIhle for 
malformations 

T)ROI/tN(,rD Hfndv of the boll weevil 
•*' hv tin Pnlted State>M IturcMtu of En- 
loinolog^ liiih )<d to tlu estnrlusion that 
the fiesiilv hatrlud Insen ts make tlielr 
wa> to tlu rt)tion field b> iiuans of nn 
exlraorellnarih acute senne of gmell It 
Is Infcrresl liial tlu\ are atlructeel bv un 
odor tHsiillai to tlu cotton plants nnil 
expelImmts are under way lo determine 
whether lids (ulnr cnnnnt 1h done away 
wlih, or Indtateel in mich fashion (hat the 
woevllK muv In lureHl Into traps Tlu reudlonHof the 
iliHee t to liu odors of i»epi>criidnt wlntergrwn bonev 
clin^nelbi and otlier pangmt Hubstanu h bave. be'rti 
leslesl and tlu 1 edenil HclcntlstH ludd out Iiojk of being 
able to build tip a sort eif siren h nong of odora that shall 
eurry dejceptlon to tlie olfactory organs of the weevils 
Incidentally tlie weevil kee^m right on spieeeMug the. 
(inly viNible pphuU of twentv years’ work has Imvu to 
h\ow down ItH expansion Iiu reusing every year tlie 
boll weevil afforels graplde cvldmee tliat the bnlamss 
lKTwe>en liiMtHts and liurnoiiH is a df Ibale one and that 
a very lUtlo thing mlglit exterminate us In their favor 
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The ship was torn looNe from the ma&t by a heavy 
KUHt on the atarbourd bow The two forward baKH 
lost their una 



\ III! iiiih t\4nln^nr ltinii)ir\ 10 and at 
lilt t low ot a foul (lji\ (( st tiu ‘sill nan 
(loali was iitiii frota ta i laourlu^ laasL 
li\ a ;,aU of oclonlt hIihikHi pudselv 
at tla Mioiiitnt wlan ria uneitioiniter at 
lak( hurst Station n listen tl a wind \« 


lodiv of o\ei T"! lulloH Slu left lu r tap tm the inaat 
anti UlHupiHtirMl In ilu ^looin with a ^^aplnti. lioU In 
lu r Im>w Daring Ilu tarlv part of the wttjriu the siilp 
nalt ooiafortnl»K to ila mast and nt> dllhtultv w as 


fouml h\ tht (juart* rinaster In kotidn^ la r luatlon to 
tlu wind hut the whiillnii; j^ust whlth hire htr looat 


e\ldently hud \t*titd Kt>eittl dt)L,nes prolHibh tiftetn 
or more, to smtlMuinl jind llu tnattr trtu prtstnitd 


t(* the wind rtuipled with tlu fatt that tlu 


A Wild Night on the ''Shenandoah” 

Blown from Her Mooring-Mast, the Ship Weathers the Storm 
and Is Brought Back to Port 


Ti >tars as pihd Hut tlu reporters of I lie dullv prosa, 
urt,(d on hv the flHinand that tlu re 1 m plenty of luitimn 
lull list (width t>f(in Is onl> unolhtr uume for Hlieer 
sinKatlonalisiii) In thiii wrtpk upread ahioad u weird 
stoM of distil^anl/ation and chisli of autliorltv lus 
iwun thi oHUtTK in tluirf'e and the said ( aptaJQ 
Ihlntn I hat Hurt was t \ilieiiunt #^o€s without saj 
for the crisis was sudden and t-rnit hut Captain 
ihlnm was t<Ki well m rsed In the distipllne of the 
sea and the air not to know that lu was aboard In n 
(onsullntlM (iipiuitv onl\ It Is mndhsH to Ha\ that, 
iHiHiise of Ills lont, evptrknce, lu. was Invaluable In the 

(.UK TM m \ 

The publh hoN beiji ».l\eft tlu Impresslrm that the 
lutunl |K rll to the ‘ Shenandoah canu when slit brokt 
adrift lids Is ntd ho h\e*pt for tlu Nlnkln^: of her 
linw whiili was tpiicklv remedied, she was under nauh 
less streKs afttr hIu hrokt fre< tliaii t^he was at her 
uuHulng Before that she was a rl^ld ohjist In a 
j,rtat stream of wind tint was rushlri;' b\ her at Cd to 
70 miles itn hour \s soon ns slu broke hIu 

lHi,un to lltiiit with tlu wind aiul ipikklv assumed the 
siMiie \elotItv When that fsindltlon was rent he<l tlu re 
was hut lit til moK wind strain ufion the Hhi|i than 
If she wits tloiillnk on a breHthUns kuiiiiik r da> above 
her tlvln;, lit Id So auiiHlouuM.1 arc we dwithrs upon 
ttrra firma to nkr <\<ivthlnfr to motlu r eintli that 
the aviitiKC lav man llndn it dltlkiilt to rntll/e that 
omt an airship is frtn of the ground there Is for him 
no lonj^er anv wind vihultv Hi nco thrmiiuh all the 
hm/or and Ktorniv nikht vvhlih aeeined so terrltle to us, 
the Shenandoah was lloatlnf; fpiletk unburfitisl and 
ansiiessed nnd ixiipt for lu r diiiuHKed bow nnil stem 
was aide to turn hers*if to her hoim |M»rt as easlij us 
tlioukli tliere were a dead <alnt 



This umbrelli'like structure U the nuse-capr which 
was torn out of the ship and left hanitlnK from 
the masthead 


The dlfhcultv of navigation came from that bodlv 
tom bow and still more fiom the (omi)|etel> wrecked 
upper fin and tlu lunt rudder post It Is gpealij to 
th( (redit of her navigntlni^ oIlUs rs that she wan able 
to work htr wiu home to a saft landing without tearing 
olT more of lu r canvas covering and wreiklng some 
more of Iht o\|H>Med forward bags 

lot It lie clearly undtrstiual that U>th the mooring 
mast and Ihe ship tame bravely through the ordeal 
'Ihe mast wlilch is an extreint 1\ strong nnd stitT stnic- 
ture, st(M>d up to Its work The tearing awny of the 
nostKJip d<>e8 not b\ anv means pnive 


pull was no long! r in tlie line of tlu ship s 
axis but f onHlderablv to st a rlsia rd 
brought an exrnUK Iv Iieavv tinsll* sdaln 
on Ihe hs side at tlu iMdiit of atijuhnunt 
of the Irmglnidtunl (,lrdi rs to tlu nos* 
cap Tlu \ parted ami the ruptuii b*^ 
came progrisslve until the <ap was tom 
eiitlnh out of llu ship 

Our photograpli of the 'Slunandoali 
shows that tlu pull on tlio cap was to 
HtarlHiiird for ns the Hldfi was swtpt from 
the mast a long Mi Ip of tlu outer i^ivir 
w as rippi d from Ihe Klarlxiiird side 
Monsivir Iho mnss nf llu fuiiiu wreck 
age Is to Hfarboaid In some wav or 
idher ns tlu" wrefkage was lorn loosi tlu 
two forward gasbngs w*^n rlpiiod and 
di Hated This loss of Inmv an* v fuusid 
the Ihuv to sink nnd It wasonlv tlu (pih k 
a<thm of tlu i>tlh ers nnd ir*w In dls 
f harglnv, (lu forward wabr ballast and 
a minute later In dropping two of the 
k)rward fiu I tanks through tlu nmvus 
Ndtom of tin ship that brought tlu how 
up and savtd It from crashing against tlu 
fetroRt tiiss as who imss* d nut of tlu flvlng 
Held latir In the flight nnt oilier lank 
was dropi>ed 

'Hianks to the dtsHpllne of llu engine- 
nuun fonx* tlie (nglms were startvsl at 
once and siuctsHlvoIv so ns to gl\p the 
uhlp Htei rug* wav and cluck her speed 
liefort flu storm Ilv the time she reached 
Newark tlu wind was b*ginning to mod 
erate and swinging around over Staten 
Island and towards tlu^ coast she ultl 
maUly U gan to work her wav hafk to 
the hangm where Mu was safe h brought 
ilnwn and housed Ik fore davbnak The 
control of the ship was gisativ hampered, 
It should lie noted by the fact that the 
dingctnal gust of wind which tore her 
hiosi wrecked the upiur «tabl!l/lng fln 
and threw the adjoining ruddtr poet out 
of line 

The good ship throughout that wild 
night was In rommaud of I ( ( ommdr 

M U Hlerce nnd i hlef l^'nglneer It 
< ommdr 1 M I>oem and fortiinatelv 
<^ui»tatn Ilelmn was abounl nnd was able 
to draw uiton his own long exi>orleuct of 



Thia view wa* taken within the wrecked fln nt point A, looking *ft The 
heavy quartering gust that tore the **Shenande»h** from the ma»t atnick the 
fln, canted the frames to port and ripped away the fabric 


that no nlrship tan ride out a storm oven 
of (v< Ionic strength at Iter immrlng On 
the ofmtrarv we Ivelleve that bv dlstrlbut 
Ing the Ktressos e\*nlv over a larger area 
of Ihe N)W of the nlilp it wouhl lw» powlble 
to ludd her Intact evt n w hon she l« 
struck such ft fddLwlse “swli»e* um tore 
the Slu mmdoiild^ loose 

PerhaiiH the most Interesting of our 
pictures Is the view taken from within 
the forward portion of the upper stabilis¬ 
ing fln IcMiklng aft towards the vertical 
rudder post It csrtalnlyf shows a very 
Korrv wreck and demonstruteH the dy 
namlc force with which the cyclonic gust 
strut k llie ship throughout its whole 
length from 1k>w to stem 

The fln that was wrecked consists of 
a series of A frames, the tallest 25 feet 
In height built upon the extreme end of 
llie slili> Thev are lied togx»tlier nnd 
kept In place longitudinullv by the ship’s 
structure Itelow nnd above by a longl 
tudinal girder extending from ai»ex to 
ni»ex Vint 11 it renclies the vertical rudder 
Ix)Ht list cm 

necause of Its height and compara 
lively narrow base the fln strueture has 
always been more or less of a construc¬ 
tional problem It was difficult to hold it 
In line nnd the Oermnns gave a good 
deni of tlunight to tiie design As can be 
sct»en from the photograph the dimensions 
are large, and It proved difllcult to hold 
such n hlg surface rigidly above the nar 
row nnd coiupnrntlvelv frail base A1 
though the fln Is sufflclently strong while 
it U being drnwTi parallel with the nlr 
stream manifest!v It I* not well adapted 
to withstand a ride blow such as tor© If 
apart In the recent gale. It will be noted 
that, vtelding to the pressure, two of the 
A frames were pushed over to the port 
ride one of them bring broken apart at 
ita upex They are carried upcm shallow, 
double A frames built upon the droular 
frames of the ship, and In each case the 
port leg of the upper A frames crushed 
In the structure below The top longl- 
tudlnal, B8 the fln w^s bent out of line, 
{Continued on page B07) 
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Our Abrams Investigation—VI 

A Study of the Late Dr. Albert Abrams of San Francisco and His Work 

By Austin C Lescarboiira 

Secretary to the Scientific Amibu \n Abrams Invesugolmn G>inmitiec 


m —-|R ALBKRT ABRAMS U dead Ho powied 

awtiy wuddenly on Sunday, Tanunrj Id 
from un uitmb of pnenmonlii, on tlie \ory 
e\e of bl8 scheduled appeariinte jin iIjo 
R far wltnesia In the trial at Jontslxtro 
Ark*t of Dr Mary ]>coq»e, on K U A 
priictltloner chnrRed Avith uMnw the mulls to lU fraud 
The Oovemtnent olleKed that the AbniiiiH practitioner 
In this case dlaijnoNed the lihwd of u ctdiken as Hint of 
a human* and offi red a cure after the ^jnsiaun had 
Itein sent her thiouMi the nmil This trial i\as om of 
mitral dlsH^intable iiints eonfrontln;. Dr Ahraias 
and no doubt Melt,htMi lieailly on his already om r taxed 
uilnd and henlih 

It Is titlln^, at this time that our tniostli.a1 inn I>e 
illretted towards a study of Dr Albert Abrams who, 
after all is said and done was the rtiainsprlD}^ of the 
<ntlre FRA tetlmique To this dav the bash facts 
af F R A nmuln unproved, so far ns tlie sihntltl< 
world Is tstncemid and those who ha\e noceiued the 
K U A. technltpie hnie done so largely on their faith 
In Dp Abrams Indeed, In our constant and unrtlent 
Ing efforts to obtain some evidence of tlie basic ph**- 
nomenon on whhh tills entire structure of (pieer lilens 
and Still queerer prat (he rests we hait always betn 
referred to Dr Abrams Indlildunl D R A priu 
lltloners, despite their every day use of this ineftiod In 
milking diagnoses and glying treatments to their 
pntlentH, have d^'tllmd to suhinlt (taniselyes to our 
tests but haye preferred to haye us deal dlnstlv yyllli 
Dr Abrams. Then, when wt have trlid In e\<rv tsts- 
Rlble way to make stime kind of test with Dr Abrams 
yilihh wonld Imnadlately proye or fail to proie his 
basic claims, we have found Dr Abrams quite uapro 
pared and obviously unwilling to aid us In our Hliaire 
quest except under his own nnscltntlllc conditions 
I>et us study the late Dr Albert Abmins not only 
ns an Individual hut more pnrthularlv as tia founda 
tion of the BRA Idea If anything he was h U A 
l^erHonlfled and one begins to wondtr wliether this 
te<hnique can lie ur elTectlve now that Dr Abrams is 
gone However that remains to bo seen 
According to ‘Who’s Wlio,” the clipping from whhh 
Is herewith reproduml, Dr Albert Ahranis was no 
ordinary man Ills degnes were extensho and he was 
quite protid of tlu in Ilhi letterhead and liN lltcraturt 
never failed to give all his degretJi and tltbs and In 

this as well as In many other ways, he wmt pretty far 

astray In the matter of 

profeHslonnl ethics, par¬ 
ticularly those of tlu med 
It 111 profession That ho 

was an Indefatigable 
w orker we cannot deny 
Tie wrote nianv books His 
record shows a constant 
striving for something 
new He took a keen In 
terest In X rays when 
Roentgen s dlsc<iyerv was 
announced, just as he took 
a keen Interest In the elec 
tnmh tlieory He became 
Interested In chlroprnt tic, 
osteopathy, and other kinds 
of thernpeuHts, aside from 
the orthodox medidne In 
which he received his orlg 
Inul training and expert 
ence In fact, tills fnsdna 
tIon for something new 
and his Inventive tyrie of 
mind caused him to de* 
velop various techniques 
culminating In the Rloo- 
tronlc Reactions of 
Abrams. It Is not strange, 
then, that for greater free¬ 
dom of action he resigned 
from the orthodox me<Uc(d fraternity 
Such an active man as Dr Abrams was bound to be 
well known in medical circles long before he became 
famous through his electronic reactions As far bock 
ag 188T he was professor of pathology at tlu Cooper 
Medical College. He was connected with the Emmanuel 
PolycUnlc and other lustUatlons. and us a practicing 


physician In San I rantho enjoyixl a whU cllt ntele 
Ills dlagDo<4n( skill Mils t(ff< a Nought by nfh«r plivsl 
clans and parlbnhirU MirguniH, even when lu was still 
using more or less orthofh^v methods HN writings 
attracted a good deal of ntpnlhm oo lh( pai t of (hs 
tors jjml no IlttJj (ontro^4rs\ Jim it u js md until 
Abiaius annouiucd his tii“'<o\ery of tlu ihxtionU rt 
intiinis and tlieir appliiiiJ iiUi to dljignf>vis aud truit- 
aunt that lu lHs.umt a *,Mi 4 l 
influence In mtdlcnl eliihs jie 
‘iiirroundtd hlniHlf with sev 
end liiousimd pructlHoiu t*. who 
lookup the I It A Its Imlqm , 
and tliem pnutltlon< rs la turn 
inineited t* ns of ihonsands of 
lav im n to this new Idtu And 
all the wliile tlu basic phe 
nonienon luis never Utn t stab 
llslml In a s( lent lilt wii\ de¬ 
spite the luhl fact that 1 K A 
claliMH ran counter to oar pres¬ 
ent (hiv knowledge of iihcsUs 
That hrlt llv, Is the ruiUv 
veonderfiil feature of E T{ A 
It claims to ckt remark (hlc 
things as a matter id i\ir\ diy 
roiithu Tlu L It A prac¬ 
titioner to all apiHurantiH Is 
< nahfi rl to dlagnosi flu state of 
lualth ttf jtny Indlvldunl from 
th< IdiKuI sjKdiiun of that In 
dhhlual or cmii fioin the 
Imndwrltiiig He (.in ditir 
mine not only the ]ues(ni dls- 
ejtses and jilImenD but jdsf> 
tliose dlsiases and allnunts 
whltli nmv dcvtJojj in the 
future, tmd whhh an i|dw 
presmt In (he Incljieni stage 
and ImiHVsslblc of dctcdhin 
tliiough orthodox methods (ven 
Imiudlng pjdhologh al ixamlnutlons and \ r ly e\pli>rn 
lions lie can If he is is (saajietint as Dr Abrams 
was determine the nUgionef the ludlvldiiul fiom tin 
id(tod spixlmcn He should he able to loiati thi imli 
vldunl at any ghni mono at He should be d1»Ih to loll 
the nationality of the Individual and nmnv other ]m r 
tlnent fmts always from the drop of bhK>d or Ihe 
handwriting alone But— 
sluiuld a scleiulrtc Inidyr 
stub as our inyinstigation 
cmnmlttei i ndi a \ or to 
make II slmplf ti*st whhh 
Would pio\e once and for 
all the hiisle trmh of this 
blyarn proeiKlure, we are 
liiimedlatelv Inform e d 
much to our Kur|>r]se that 
such a request Is unren 
souahle We arc asking too 
nt\iih’ hvtn Dr AbraniR 
expressed IjIh surprise at 
such a nspiest 
So the wonderful feature 
of r R A la that It Iihr 
iMvn accepted without any 
proof whatsoever of Its 
basic trutii Of course 
ERA men \ylll hasten 
to deny this allegation, but 
answer to them Is that 
ife are prepared to retract 
this or anv other statement 
we have mode at tmv time 
HfUr They have tome for 
ward find proved to ns that 
we are misinformed By 
proof, ohvloTiHly, we mean 
real proof A simple test 
means more In the wj»y of proof than hour after hour 
of mere vmwriags, and imge after page of meaningless 
correspondeme Alrejuh we have had too much of 
this kind of ooiq^eratlon from them and (oo lltth of the 
real and serious eooperalhm which we had every reason 
to expeit from them if they were sincerely anxious to 
estabUah their case lx?fort tho world 


All of whlclt D hv way of showing how Dr Abrania 
singli^han<h d was aide to gather alxmt him several 
thouHaud d(Htors and mardcMtors hovy he was able to 
Jdtiiut to his own tiinli and to tlie o/fle'cs of E R A. 
nun t< ns of thousand of i \( ryday isstple seeking relief 
from tliili itlltiurKs how he was able In the eyes of 
a large immlH r of |HopU to dlMiulit established modi 
eal M lend how In view of iia nnsterlous workings 
of Ills ridbulouslv crude ate 
paiiiius eoijptcNl with the human 
ri igcnt lie was able to make us 
womhr whftlur jjfter all our 
great m lentlsts like Millikan 
rinstiln l^dison and others 
rcallv did know what thev 
wen talking about how he 
was able to work up his fol 
Inwi rs to practifaMv a rellglotiH 
ftrvor in whhh state they do 
not heHltati to i ursi anyone 
who dois not ImmiMllutely fall 
In line with tlulr own liellefs 
All this lu did and more too 
vvlthniit 1 h Ing obligeil to give 
the world anv rtul proof 
Truth to tell, lu r<ml(l not and 
knm /it iotifd not glye the 
world n ( h aiw ut sch iitlhc 
dnnnnsf ration Hi admitted 
as much to tliose whose names 
through tlieli unbounded en 
thuslusm and strong endorse¬ 
ment were closely linked op 
to hlH 

It may l>e, althougli It now 
seims ratlier doubtful that Dr 
Abrams did i*o])ic mroHs some 
m\MtirlouR charai terlstio of the 
human body and that In a 
cnul», blundering sort of way 
due to Insulllclent w lenlifle 
I nowlidge and training and hu k of precision apparntuH 
he was unabh to muster what he had dlsioyem! Sui h 
a HtatenuUt on our part H most charitable but then 
our entire iltUudi huR In on highly olmrltahle We 
liavi (oiitinuid this liiMstigatton long tnyond the point 
JtiHillled by tlu plain fai Is In the case Othi r Invest! 
gators long ago would have rendered an adverse eipln 
hm based on tlu rldkuloufl claims made for this leih 
nlque the total laik of proof md the refuRul of E R A 
to submit tlulr ilaliiis to fair tests. But we hint been 
fnfful h St after all, sonulmw, somewhere there l)e 
sonuthlng hasUallv true and wondirBil In this AbraniH 
mysfirv, nnd that h\ rendi ring an advirst opinion we 
might Ije ndiblng llu world itf s<tmt thing vltallv Ini 
portant I urt'u nimre, we havt ki pt and we continue 
to kei'p In tomb with h R A men and their work 
K<t flmt there may lx no repudiation <tf our final find 
IngN, on the grounds tliat we did not give them suf 
lldtnt that to prove thilr casi Our derlwlou tnUMt be 
and a ill hr fimil 

And tlu foiogolng ixplalns vvhv wo have l>een »o 
Icnhnt We htive ovtrlookid munv tilings—superflclal 
things of no real sdinttflc slgnllbanct T nllke otlier 
InypHtlgaiors wl liavi mttluen Infiuenred by the ethics 
of lortain I R A. prattltloners We have not Iveen 
InlluemxHlby numerous E R A failures and Individual 
exifosds ^\e bnve not lx*™ Infiiunt'ed by the unfiivor 
able legislative menMin s w hlih are threatening to 
tennlnutc F U A praclhe In vatiouR States We have 
not been Influenced bv the reiH)rtrt of tho Amerlonn 
Mfdhal Asmirintlon, for they are obvlouslv an Inter- 
esteil and biased party We hnve not Ihn n infim*nce<l 
b\ the (ontrncts and (he rental rntes and other (‘(ua 
menial afq>e( ts connected with the leasing of the 
AbramH apparatus to Individual practitioners ^\e linve 
not IxH^n Influenced one hit by the general uiisatlsfac 
lorv asjuct of the entire nmttor from an Inyostlgntlonnl 
standpoint IpRtead, we hnve gone right nhoiu! ketplng 
In touih with varhms ERA men, with Dr Abrams 
with certain so-iailed eleitronti societies, and with 
several Individuals who dalin to he engugtd In sirlou’S 
rcHiarch work for the pjiriKisi of (xtthating th( bash 
discovery of Dr Abrams from Its awful cntangleaiont 
of haudicapfl nnd phulng 1( on a firm and reiaitnbk and 
(ConfOincti on tyage ii07) 


Uec 19 1916— //oH.., 

MurWeSt OJflce 11 Appleton St Boston 
4DnABf§ Albert pbyslUaQ h tt ban Pran 
Cisco D«c 8 1863 < Murru# and Rachel 

tLeav^yj A MU U of Heidelberg 18H2 
A.M Portland U , 1892 (LL D ) post graduate 
coorsei I ondon Horlln Vhnn» Paris »» 
Jeanne Rotb, of San Franclaco bov 2& IS97 
M Rloocbe Schwaborher Seat 28 1915 Prof 
patbolouy. Cooper Medical Coll 1893 8 area 
Emaou^ Polyclinic since IWVt (•ellow Royal 
MIcroi StK mem San Franclaco Medico 
Cbirurg Soc (pres 1893) Cal State 
boc (vp J8S9> Author Synopsis of MorMri 
Renal Secretions 1892 Manual of CllDlcal 
Dlarnoats IKH Conaumptlon—Its Causea and 
PreTentloD 1896 Transactlona of Antlaepllc 
Club 1896 Scattered Leaves of » Phystclana 
Diary 1900 Dlsrases of Heart 1901 Nervoua 
Breakdown 1901 Hygiene, lo A Syatw of 
I hyaiologlc ThrropeuUc* 1901 The B ups, 
1904 Dlsoasea of the Lungt 1W6 ^If 
Ing Dlagnonth Thernpcutlca. 1909 Spinal 
Therawutics lM9 Now Concepts (n Diagnosis 
and Treatment Rpondylothcrapy, In Rof®r 
cnce Handb^k Medical oclenceB 1917 Pound 
er of siwndyloth* rapT and bon pres Am 
Aisn for the Study of Spoiidylotherapy prea 
Am Soc for Psyiho-Phj steal Research dla 
coverer Abtnm s Reflexes and Electronic Ee 
actions of Abrams Chi6« Authors (IfCndon) 
Argonaut (Son ii>anclsco) Home Siol Sac- 
ramoDto St, San rranclsco Calif 
ABRAMH, L«nor botanlat b Sheflleld Ja 
OiiLA. 1874 * James DeWltt ond Almlna 


lipping from "Who’* giving the brief life 

history of Dr* Abrams 



The late Dr Albert Abrams of San Fran¬ 
cisco, originator of the £ R. A technique 
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"Thirty Years of Psychic Research” 

Richet’s Monumental Gimpilation, and Schi^enck Notzing’s Story of His Work with Eva 

Revietved by / Malcotm Bird 



—————|fc,i L>OM, In thf ptfwnceof a book to 
Ik ivvlewcd, have we suffered so 
keenly the feeling of InadetjuHcy as 
at this niotnent^ while fingering tlio 
keys of our machine In neurch of n 
good Jumplng-oCf place from which 
to Introduce our readers to Kichels 
, Thirty Years of I^Hychlcal Re¬ 

search Never have we found it 
N4» wholly the case that the only adequate review would 
he to present the authors entire texL No series of 
quotations of Rirhet's Idgh spots, no selection of 
passages for endorsement or controversion, be they 
ever so Hkillfullv strung upon tlie thread of editorial 
rtmmient would do this volume justice We shall 
tlierefore forego this traditional techniqoe of the re¬ 
viewer, and HO far as Is possible In the spoce available, 
vs( Shull try to give a concrete Idea of the contents of 
tlie book 

Ulchet has been for many years the senior member 
of the Department of Physiology at the University of 
Paris His reiuitc In the field ot psychic researcli Ja 
no less than In that of orthodox wience Obvloumy 
he brings to psychic research an nnusual knowledge of 
the normal p4>»wtbnitles of the human mechanism. 
What he now attempts with signal success, Is to give 
UH a text book of psychic wlenfe, *I have confined 
myself, ’ he tells uh, to u statement of facts and dls- 
(usslon of their actuality, not onlv without advancing 
uny theory, hut scarcely m^itlonlng theories, for all 
lluKirles vet proposed to aciHiunt for tbe«» facts seem 
to me terribly frail Tills nlin he executes with great 
Hklll and williout giving the lsK>k anv of 
(lioso formidable aspects or those p^issl fT" " " 

hllUlea of tedium which the um» of thu 
t* Pin ‘text book’ might Imph In one " 'T’r 
rc»spoct, however he does not live up to ! / 

Ills promise to keeji off the grass of ^ J 

theory He does not ndvancs* any theory accouni 

of his own, to he sure Init he dc>es, at ^ 

* vepv opportunity make fm^es at (he .1 . 

spirit hypothesis This ho rogfirds ns In , 

larently absurd, as well as totally un momns 

necessary and he loses no <tpiM>rtunl(v to M 
sav so In varied and vigorous vvurds 
One not actiualntod with Rlchet’s standing ns a 
scientist, and prone therefore to Imagine that ho may 
imve establlshcsl a lower standard of verity for his 
psvihlc facts than would Ik. pcriulttoil in more con¬ 
ventional branches of w lence would ho disarmed by 
the clmpter In which he discusses tbe role played by 
miiHclous and unconstious fraud of all by 

mntheinutical probahllltlc^ and m-cideut, and by ob¬ 
servational error Throughout the book too, Ulchet 
nmtlnuallv meets such a crltli on his own ground by 
making, himself, unv unfavorable judgments which are 


self defining name “cry ptesthesla.*’ This includes prac¬ 
tically the entire range of aubjecUvo phenomena, con 
sidcr^ from the side Indicated It certainly Includes 
telei»athy, and Hlcbet gives an admirable discussion of 
this point, the extent to which telepathy alone is suf 
Helent to account for nil the facts, etc He also indi¬ 
cates the phenomena of normal psychology having ro- 
Hemblanco to cry ptesthesln, and he gives a very com 
pleto discussion aimed at ruling out the possibility that 
every tiling cryptesthellc can be accounted for on the 
basis of extreme hyperesthesia of the ordinary senses. 

Hallucinations and *^Hunches’’ 
Oryptesthesla, he tells us, is classifiable Into two 
broad categories—experimental and “sporadic” or as 
we should prefer to say spmitaneous He cites a large 
number of experiments tending to show a certain 
cryptestbetlc faculty In nonual individuals—expert 
ments In systematic guessing In which the results were 
anywhere from twice to tfax times what they should 
hAve been through pure chance He then discusses 
CfyptestheSta tmder actual hypnosis, and under the 
^xmdUlonn of the spiritualistic seance A si>eclal cate¬ 
gory Is reserved for ‘crypteothesla by sensitives ’ under 
conditions not those of the seance room—psychometry, 
crystal gazing, and the like For some reason, though 
automatic writing gets no special mention as such, be¬ 
ing mentioned only as Is convenient, in iNmnectlon with 
Its purely cryptesthetic aspects, “xenoglossls,” or vocal 
use of a language never learned by the sensiilve Is 
given a place of honor as a distinct iihenomenon The 
evidence of Us occurrence, however, Rlchet judges— 


r HERE » no monopoly m pi^htc research Whik the SCIENTIFIC 
American has been rii conirtbuiton, other people and other 

bodies ftove been maktnS ihetrs^ Space forbids our givmg detailed 
accounts of other wor^ than cur own Bui this month we enjoy a hiatus 
in our oirn workt and wc are \>ery glad to fill the gap with this review of 
the two books which We regard as the most signi/fcani additions of recent 
months to the field of psychic bteraiure —^The Editor 


with apparent reaw>n—to be of low grade 
Coming now to tla si>ontaneous side of oryptesthesla, 
Rlchet finds that tlK*»e monitions, »f one sort or an 
other, are of such rich and varied occurrence ns to 
justify giving up IOO pages—out of trJO—to them He 
discusses quite fully the criteria whicli must i)e applied 
before a monition may l)o Pe<K)gnlzed os such, rather 
than as mere cham'i The conditions under which they 
occur and the symlionLal form taken by the present 
ment are analyzed Tlie outstanding monition la, of 
cKiurse, that of the death of a friend or relntlve-Hmore 


unravel cryptestbetU of future events, and that pend¬ 
ing full explanation of both we ought to separate them 
Rlchet, however, defines crypteothesla for the most gcft* 
eral case posstble—he makes the post, present or future 
quality of the event a matter of indifference. In thU 
he 1 b perhaps swayed by some such Idea as has corns 
Into the editorial mind with reference to prevision. 
Our spiritualistic friends have often granted that there 
Is no serious objection to our preference tor the tele¬ 
pathic hypothesis, so hmg as ordinary evidential ma 
terlal Is considered, but have Insisted that prophecy 
forces ua Into the spirit hypothesis We have always 
replied that It must be proved, rather than assumedi 
that a dead man can do anything which a Uve man 
can’t do, and that until this is proved, we are going 
to Insist that, If a spirit can prophesy, a living human 
can prophesy too, and in quite the same way On this 
basis, we agree with Rlchet In bis refusal to put pre¬ 
monitions Into a package all by themselves If they oc¬ 
cur, they occur, but they do not, as Is so often assumed, 
lean toward any particular explanation, any more than 
does any other type of cryptesthesla. 

The Objective Half 

Passing from the subjective to the objectivei, Rlchet 
finds that the field has been rather more fully covered 
before him than In the subjective case Under the 
heading of telekinesis he groups table movements, 
noises, and raps, and direct writing A separate cate¬ 
gory, for no go<Hl reason that wc can see, is made for 
levitations. I’lie ectoplasmic phenontena of matertaUxa 
tions, of course, require such a category RIchet'a 
citutlmis show that there Is more Involved 

. ’ ^ ^ “blhKmtlons’ than might be Imagined— 

the simultaneous appearance of a persem In 
INTIFIC two places, the existence of ‘ doubles,’* 

id other etc , and he makes out a case Justifying 

detailed the separate Cataloging of this manlfesta- 
a hiatus ^h)D Whether hoimted bouses are a sep* 

mew of arate thing as he makes Uiera, or a com- 

1 recent hinatlon of Ids other groups of objective 
' phenomena ndght be questioned, Rlchetis 

summary of the evidence throughout the 
■ — J| objective half of the field Is of equal value 
with his summary of the subj^lve evl 
dence, but he makes no sucli suggestive a contribution 
to the machlner> of discussion We can do no better 
for Dr BIchot tliun quote the opening sentences of Ids 
chapter of nummary and general conclusions 
“I have now reached the end of this long Investlga 
tlon I have endeavored, while ghlng a place—possibly 
too large a place—to my own researches, to collect the 
documentary evidence so widely scattered In many rec¬ 
ords, and to put some order into a matter which up 
to the present has never been synthetically studied I 
have tried to extricate the sciences anathematized as 


called for by the conditions of ohstrvatlon or of re¬ 
porting purrovinding the cited foctn 

Putting the Facts in Their Places 

Though the task of the l)ook Is thus primarily to 
Hunimarlzc the evldinct it makes a further contribu¬ 
tion than tids It dt>es not. to be sure, attetupt any 
tht*orIratlon Dur it does aim to present the facts In 
Hmh fashion that the nature and content of the sub¬ 
ject mailt r Hhall l>e less vague than heretofore The 
(laNHlIkHtions Into which Rlchet groui^s ids data, and 
the names whith ho nmnufuctures for many of these 
categories are themselves a largo contribution toward 
the tucldation of psychic w ience 

The KHine large division of the pkychlc field Into 
suhj(KtI\e and obJecti\e that all of ns make Rlchet 
must make too Within tlie Huhjectivo field he coins a 
term of great utility It Is quite plain that, when 
^^^itlng automatI( allj Ki)eHking with automatic voice, 
Mtlug (lttlr\oyantly or hearing t lalrumUently etc etc., 
then are two entirolv different UBi)ecta to bo considered 
The analondral machinery of the voice or the iten, the 
subjective iippuratuH ttf the vision, hallucination, or 
what not, constitute one of these The question how 
there came within the phjsteal shell of the sensitive's 
brain. Information whldi docs not normally belong 
there Is the otiier and quite other R4ch«?t postulates, 
from Ids array of facts that ‘human intelligence in¬ 
cludes a t 9 >eclal and mysterious faculty which reveals 
certain facts—past, present or future—that the senses 
are unable to supply ’* To this faculty he gives the 


usually, In the literature, referretl to os ‘deatli time 
hallucinations ’ Rlchet, however, makes three other 
Important groups collertlve monitions that are non 
simultaneous and non Identical, simultaneous and col 
lectlve monitions, and non-coUectlve monitions other 
than those of death 

These monitions, of course, take various apparent 
objective forms such as the auditory or visual hallucl 
nation, the strong sense of presence of or disaster to 
the object, etc, etc Rlchet separates them strongly 
from premonitionft and rightly, for tiie monition Im¬ 
plies nothing more serious than clairvoyance, while the 
premonition, If verified In a snfilcleDt number of cases 
to avoid the posslhiUty of chance, ranks as outright 
prophecy We find that In igdte of their more critical 
character, Rlcltet Is able 4io spread some fifty pages of 
premonitions upon the recegd. 

The Significance of Prophecy 

ThU might raise the question whether we should re¬ 
gard these predictions as crypteethetic or whether that 
term should be reser\’ed fdr maDlfcstallons that In 
volve no looking Into the future There would be 
some ground, we think for the latter course. It 
might well be argued that ability to divine what Is 
going on at a remote place, now. or what went on at 
such a place in the past, Is by no means so startling 
as the similar ability projected Into the future—or at 
least, that cryptesthpsla regarding preeent and past 
win perhaps yield to an explanation which will not 


occult from the chaos In which they were Involved, and 
to put In a clear light knowledge that offlclal science, 
In the pride of its reputation, has refused to consider 
It has seemed to me that the time has come to claim 
for psychic science a place among recognized sciences 
by making It conform to the rigor and the logical treat¬ 
ment which have given them their authority 
It has appeared to me, as doubtless It will appear to 
every Impartial reader, that there are too many well 
verified facts and rigorously conducted experiments, 
that chance or lllusloa or fraud should always be at¬ 
tributed to all these facta and expm^ments, without 
exception ” 

Anyone who has not brou«dit to this subject the will 
to mri)ellev^ wim has not made up his mind In ad¬ 
vance in the sense decried by Rlchet, will enjoy the 
book, in spite of Its length and its rather formidable 
title And after It has been read, it will be found an 
enormonslx valuable psychic aicyclopedla and Ubtiog 
raphy Practically all the respectable evidence is here, 
and in every case there are dtatlons of the sourcesL 

3chreiick Netoing and Bvt C 

Of different character U the other outstanding con- 
trlbtttl<m to the psychic literature of IfiSfi. *T*ha}oineDa 
of Materialization,** by the Baron von Schrenck Not 
zing, Is the record of the author's four years* work 
with the Preach medium Bva 0 Bvery aitting U 
described In full detaH, and there ore 220 pbotographo^ 
practically oR of them seance-room flazhUghto. The 
iOontiHuei on page 
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When Beavers Aid Irrigation 

Emergency Use of the Water Impounded by the Industrious Animals 



HK natural trait of beavers to build dama 
for the protecthm of their homes hua long 
been known, bnt it is only recently that Its 
economic \aiue hua been recogni/e<i In 
Irrigation work The United Statea Fortui 
Service, In a recent survo of the Uoche- 
topa National Forest, near the Snn I uls 
Valley, Colorado, made by Fred Agee, 

United Statea forest supervisor of Salldu, 
found that the water stored aU>\t the 
darns in tbut forest alone amounted to 
I24t acre-feet, that Is, enough water to 
cover 1241 ucreu one foot deep—the equivu 
lent of 24,000 Colorado statute Incite* 
running for 24 hours, or ent>ugh to Irrl 
gate 80,000 acres of land for one day 
Mr Agee"* survey, which was carefully 
and thoroughly conducted, showed that In 
the Silver Creek Valley alone, 4(1 dam* 
were located In a total length of alxiut 
mile*. Tliesc dams averaged about 
(Uio feet ai>art, although they generall> 
occurred In groups with a somewhat tloser 
8pfK Ing I n some cases the h a ter w as 
Imcktsl up ulMive the diima to dipths as 
great as 5*/^ feet If these stnictures had 
been built of concrete by man and the 
umcrete had oist $5 jar ( nhio yard a \erv 
coiiKi rvntlvf estimate the dams would 
lane cost from $II to $10JO nplwM, and 
their total cost would )m\o l>(*fn uIkuiI 
$10000 This Is for the Sihe r (Veek \ alle\ 
only Considering the tniin < oilatopa 
forest the total cost of the hea\t r d mis 
the same basis, wouhl Ik? uImiuI $200 000 
(oDSHpiontlj It Is evident that lla \alue 
of the betner as an aid to Irrigation is 
of no minor lnns»rtauce in fact a plan 
has already been rttveloiied and put Into 
operation In Colorado, whereby beavers 
are taken from ont so< tlon of the State 
where tliey ore plenllftil and transplanted 
ns It w*ere to other swtUms wlart thtlr services are 
more essential, the animals Iicing trai>|)e(l In liin^f wire 
nets placed on the dams One cas< is n'corded where 
u rancher, who had only enough waur to inlgnfe a 
smnl) garden phd Iiefore he tinportul Im avers now has 
sutllelent water to cultivate foriv a<iLS suitessfully 
The plan followed Is to 
save the beaver storage »n 
til late In the Hummer, when 
water is si arce and cnips 
are badly in neeil of luols- 
ture then to cut the dams 
and allow the water to drain 
Info the Irrigation dltchen 
Within 24 hours the l^eavirs 
have the dams repalrtsl so 
that thev are again storing 
water for another ciiicr 
genev Thus the beaver stor 
age can be utlllwd several 
times In one senwm If neces¬ 
sary 

Beavers build their dams 
of trees, bushes, sticks, 
weeds, and so forth cement 
Ing the materiiilM tivgether 
with mud and rocks Beaver 
dam* 0<X) feet long and 
flooding many acre* of land, 
have been found In northern 
Wisconsin Sometimes, after 
years of work the dams be¬ 
come solid banks, through 
which the water passes only 
By percolation and on which 
trees, such as poplar, willow, 
and birch, take root and 
grow If this occurs where 
the natural slope of the 
etream bed U comparatively 

flat, nmrshv ponds and even peat bogs are formed 
Beaver* bring trees down bj cutting around them 
with their sharp, tough incisors, In practlcallj the sume 
way the woodsman does with hi* axe One Instance 
ha* been recorded on the upper Missouri where a tree 


By Ivan E Houk 

ini hcH In dlaiucb r unn filled h\ heavirs Thev strip 
Ihe of fhclr brum hi n then out the trunks Into 

UngtliH of about three feel md store Imth bran( lies and 
(ranks nuir their bonus Pu ihclr winters food svipplv 
plating them at Uie hotUun of the jK>nd and wtl^htlng 
them down with mud and roiks In tlu summer they 



Beaver dam alongside hardscrabble road in San Isabel National forest. Col 
When these dams occur every few hundred feet along the stream, they impound 
an appreciable supply of water 


Ilv< on roots l)cnUs liav<s und uqualh phnis but In 
Dti winter (lav eiil of tin luirk of the Inss thn iiit 
down iluring tlu autumiv Om cun fulh waiiiied 
(olonv «ir laav^rs Kiilluiid 7-12 sapllnu asianH and 
s( veral hundred w lllow s ft t one w inP r s suppiv placing 
tlum In a pile o\ti d fn t <hvp and 124 fe<*t In dream 



Beaver hut* and beaver felled treea, note the neat cleavage, and the similarity to axmen’a work 


foreJUce After thev hnvi cnien the bark thev use the 
w(H)d In building and n puli Ing their dams That Im the 
rtawin the most of the logs intl Htlcks In the accompany 
ing vlewH are liare 

Beavers prefer the bark of deolduouH trees, such as 


(lie nHt>en and willow, trees whldi are of little value a* 
tlmlier IMne (hfv nevi r attack OontwHjuentlv they 
arc of Noiiii addeil vuliic to the a^rb ulturlst lu that they 
rend to rid (he ciumlrv of \\*vd trees 'lhe> are strictly 
VHgetarlanK as Ihtv nevtr t it meat of any kind 
lleaverK seldoai woik In tht davtimo but are con- 
Htuntlv on tbe Job at night esiieclally 
mmaillght nights, repalilng leaks and Im 
provIng their Htructnres The rapidity 
with which tluv work Is almost mar 
vduus and their Ingenultv in select¬ 
ing HnUnhle hUi^ for tlutr o)ierations can 
hardly Iw Improved ui)on b\ competent 
engineers Iheli dams an Invariably lo- 
rdiKl at the most advantagemiH sites In 
fact their itlhtemv in reiialrlng leaks tin 
der water Is si> high that thev have iveen 
used MS a last resort in strapping leaks 
In Ilian built dams 

Elasticity and High Speeds 

I T Is Hurprlslug how few men appreciate 
the iiiiistrtaiK e of elusllcltv at high 
HltecHls and fewti still are able to make 
tlulr designs si> iis lo a\<»hl trouble \V"hen 
the o\ was tlm prlndiml means i>f looomo 
(Ion no springs were neci ssiirv Ihe man 
who invinlfd lie Ir>\v and arrow was able 
to prodmi higher speeds than any Ivcfore 
iistd bv iitlll/lnc 1hi cluHtltlly of the 
w»Ha) Manv dtsignirs of limited abilltv 
an able to siini^d In making things tm> 
htmng This wtuks all right In many 

<asfsibutno( alwavs "I |» wrlUrhaslx^ 
fon him now a i use whore tin dt sign of n 
tiirldm siipportlnu st* (I fiiiim work was 
modi v<i\ hiav^ In sumi orii who tlioughi 
that tin iHMt wav lo uvohl vibration The 
risalt was ihul the riglditv of tlu stev 1 
was jast light, In (‘oimictlon with tlu 
wiiglits suj)]M>r(id to turn In with (he 
turbine h|ms d anti e\((^slvc vibration 
resultcHl fiom the Lomhiuution 

lo dote rndiu the irltlial sjMi d (alodatt tlu deflet 
lion of (III s[)!!u 1U t»r laam or tlu lompreKhhm of u 
(oliimn dm to tin weight of ilu parts and ail attached 
parts If tht ill dei Mon Is inches 4GOO will be 

the critical sinsd (ThU last is a vt r\ (Maumon sivecd 
and till Ilgans being tlie 
same tlic 3 tan 1 r remctu 
Ik lid ) Ikt ni»t forgi t how 
c vei IbiU tlkiirlng the di tlcc 
tlon dm lo weight Ik odJv a 
convenient wav of getting 
(lu answer for vibration has 
nothing to do with gravity 
md ll can take phiee horl 
roniallv as well os vcrilcallv 
Hii l( is wise lo go through 
calculations fe>r delict tlon as 
if gnnitv did act liorl/on 
tellv lor euhei de lle'ctletns 
tliL Mf)eo<J will vorv Inversely 
us Ihe sipiiire root etf the 
dttles_tlon Thus for l/'K) 
Ine he M the eritleal sihrnI Is 
ISPO re volutions 

l< (tr stiH'l it Is eustoinnrv 
to figure us tlu 

cooflkleiit of t lasth tl v The re 
art eirtalu cemdUions liow 
ever where wo have found 
(hat lldsflgiirt Isgreallv dif 
ferent Bnlh tInJiOof the Bu 
roau e>f Sitindards gave us t 
hint In t ds direction hut 
oven tlu nun who niado the 
tests resordesl in that Biilh^ 
fin did not re nll/e (he Irn 
ivortnne e of tlu re*snlls Tliev 
doubted Mil Ir aeeuraev and 
were unable (ei rouli/e wh\ 
Ihov dilTored from results obtalnesl bv ollicrs \\i have 
proved that In canes whe^re^ tlu^ fotenw an all eir rnalnlv 
tension sikhhJs are high and iiuials an warm tin ino- 
duluH of pinsthllv for sUn^] ninv hi hedow l0d00iX)0 — 
liy 1 7 hasiry \\ t ntmifhousi KFvarth J)fpt 













162 


SCIENTIFIC AMERICAN 


march, 1924 


The Story of Steel—^IIl 

The Ore Ship of the Great Lakes; the Link Between the Iron Mines and the Smelting Furnaces 
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In this Kreat yard« 2Vi miles in length, are 96 parallel tracks. Here the ore cars are automatically weighed and reassembled, according to the character of the ore, for 

shipment to the ore docks This yard has handled 22,000,000 tons in a single season 


l^H^ It not for tlu txlstiiuo of the ( rent 
|h % VJjiJ Luk( N ttiL M(^t inlniMH of tht* MIsmiIh 
K « would b( im t of (110 stlonahk laliie 

To prmtun Mini i htuph )ou lOU'U It i\L 
imiyiym itliundiint KiippIif'H of thru tlilnt^s liou 
^ ~ ore tool and stf»n( Mortsistr, tiuy 

muHl Ik a\ullalil( In inorniou'J quanfltlts and locutt d 
rcastmn)d> near to ora uiiutlier It is for 
lilts rtuHon that sUil woiks, tlu world 
u>ir niL t<» Im found In the of 

oml imd Iron ort or an so lotaltMl Hint 
tlie raw tiiatirluW <an U hroukld t<i tlioui 
at u reasonalde (ost of irans)MtrfaiIon 
Now the Lake Siijm rloi linn ialn< w art 
groniied around the wtslerh tnd of Lake 
Sui>erlop, and at a dlstaius of from StKl 
to lOtH) inlU'S from tlu tout Helds If 
thi Iron on had (o Ik haiilnl that distance 
bv rail the ^stsf would bt prolilbltl\e 
bortunatth wlun nuuire nu*s aM> 
pund tlu on IkmIn of the Mlssalie range, 
she Kroui»ed tlu-iii wIIbln tusv reach of 
that niagnitht nt bod\ of frish wat* r 
known as tlu Lnat T/iikes It mer*l\ 
reinaimKl fi>r man to develop the proper 
iiiethndH of liandllng and the rl^hr kind 
of Hlilp to brill), llurte vast <Up<inifH 
cheapli to tlu storajse jards of the bhiHt 
furuaceN The pr« w*nr chapter In the 
Hlory of Hteel nhows Imw ile\irl> and on Emeraen 
what a \nHt utale iIiIh Iwih lusn done bridge ie 

The largest fonnugc of ore inoietl o\er * 

the t,ruit I akoN tn a single season was 


and tlie ore ttuln, there was shlp{)ed out of the Hull 
Uu«t MIm uhme. In lOHI a tutul of 7 665(111 tonn of 
ore, and that tiie total output from all tlu ndm^ of 
Luke ^u))erhlr was 62,S.I6 17 ;! tons It Is the puriioHe of 
tlu pretsjnt storj to show how ihH last tonnage Is 
brought down frmii the mines to the nn^ diKks, trans 
firred wlttiout deluj to u great tleet of ore steurntrs, 



Emergency dam above **Soo’' locks. Should a lock gate be carried away, this 
bridge is swung across the entrance. Its vertical wkkets (steel plates) are 
lowered and the rush of water checked 


Ak soon as a train 1 h made up, It Is dla|»atched over the 
aiugnlHccnt roadtied of the Duluth, Mlssobe, and Soinb- 
cm Hallway touipuiii for the run to the docks at uu 
lulb Although this l» a freight railroad It la built with 
10(>lK)UDd spH^I and in pai 1, w’tth steel ties and it Is 
malntalniKl In iih Hoe condition as un^ main tnmkllne 
track numln,, out <»f New ^ork Here again, nature 
has fa\ored the steel Industry, for the 
rtrst 70 miles or so of tht trip U uiross 
a pructkallv level countr) The speed 
of tile ore trains Is fnun 25 to 30 miles 
an hour 'l hev are dispatched at the rate 
of 30 trains jier da\ althougli the writer 
was told by Mr W H lloyt Chief Kngl 
neer of the road that on some days as 
high MS 86 trains ha\e hauUsl u total of 
171(106 tons of ore per day from the 
mines to the f Insslflcatlon yard ot Proe- 
top 

It should be explained that the cum of 
ore are sampled at the mlm^ as soon as 
they are loaded Tlie samples go to a 
chomlial laboratory and tlie distribution 
of the curs Is telephone<1 from the labora¬ 
tory to the main srale olHre nt the Proc¬ 
tor Yard near Duluth before the train 
reaches that point Am the trains enter 
the yard, the cars pass o\or automatic 
scales at a speed of two miles tier hour 
rav this scales operate automatically the 

tesi are weighting device Itself stamping the gross 
' weight of the car on a card as it posses 

over tlie scales. At Proctor the trains 


during JOIO when 04 77-1 ItW gross tons 
were (urrlwl !hroii).h the Ijikew For a c<»mp«ri8on of 
tlu coHt of moving (bln tonnage let ua take (he year 
before the war I'M I and h t us consider the Lake Shore 
Uullroad which henwine of Its cum\ grndCH and tine 
roudlsd Im Ideal furdieap tranHiM>rtMllon In that year 
tlic freight rati was 5Jtl mills p(T ton mile In the 


carried through the Lodtes, and unloaded at or near the 
various steel works In the lower Lakes 
At the Hull Hunt Mine, whh h Is the prtiperty of the 
United States Steel Corpt>raUon Hie ore cars, as they 
are hauled up out of the pit, are nmile np Into trains 
which n\erngo PH curs or 4800 tons of ore per train 


are broken up by sorting engines, and the 
ore from different mines Is placed together tn train 
loads, so that when the ore Is being shipped through 
the ore pockets and Into the boats, certain deltolte mix¬ 
tures of or© are built up, currying the pereenUges of 
Iron, silicon, phosphorus and sulphur required at the 
pnrth ular furnaces where the ore Is to be stnelted To 


same y(ur the freight rate 
per ton mile the r,reat 

have (.om 

up ihcv ha\( 

propurlionatoly the r< tii 
thi rbi a I >111 as 

bolds 

to tlcures 
an almnUitcIv ne<TM 
III (bo V 

1 n (1 u M t r V the niti 
States Im imIIh 

Nt retell watt r lx twt t n TMi 
luth tho workM 
the shores Ltkt 

Ijikf* rU 

Tn our Inst 1 hn u t we 

Nimwfd how b\ tia oun Three of the ore docks at Dnlnth. Length, 2064 feet Max height, 84Vi feet WMth, 00 feet Qomt» 
hint'd uMc of thi Mitmn Hbovei bined capacity of ore pockets, 34^000 tons. The ore U loaded by chetce to the idilp 


handle this enormous ton 
nage, the Proctor Yard has 
been bulU with 96 parallel 
switching tracks. It la SfiO 
feet wide, In port, and 2% 
miles In length We present 
a view showing only a small 
secHoa of the yard, with 14 
tratna standing aide by side, 
The mixing of the ore above 
referred to la revealed In this 
picture by the difference in 
the shade and In the frag- 
tuentatlon of the ore. From 
the yard the ore is taken 
down to the docks over six 
miles of 2 per cent grade, 
by large Mallet engtnes with 
415,200 pounds weight on the 
drivers. 

Nowhere In all Amertea 
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Loading an ore Hhip Ore dork chuten are Hpaced 12 fett, ho are the hatches of 
ship 111 one teRt, 12,817 toiiK were shot aboard in Id'/j minute-s 


has th« problem o( handling and tranaferrtng a huge 
tismoge, In a mlnUnum of tliuo and at a mlnlniuiu of 
cost, be^ worked oat to aaoh perf^tlon qk is seen in 
the transportation of ore from Mlasabe to the far dla 
tant steel works* Thus* the unloading from cnr to ship 
li done entirely by gravity To this end a serleH of 
hage ore docks provided with pockets has been huUt 
along the foreshore at Duluth We show an alt plane 
view of three docks of the Duluth, Mlssul>e and North 
em Xtallwayt with the city of Duluth In the dtstunce 
Kach dock Is feet In length and the lur^eHt Ih 84 
feet 5 Inches In height from the water to the ileck of 
the dock, and 60 feet lo width When the ore trohiH 
reach the bottom of the hill, they ttre inovefl out on t<> 
the ore dock and their contents dumped into thi ore 
l»ocket«. There are on this single dock 384 (sM-keis 
with a total storage capudly of ir»8,0CK) tons The 
dock la built of steel and concrete, and the iNtttoui of 
the jXKjtetB Is 40Vj feet above the water At this level 
tncU pocket Is provided with a masslie hinged spout 
which Is raised ant) lowered hr an eU*ctrlc winch on 
the floor of the dock* The iiockcts are spa^^ed twdve 
feet from center to center, so that whin loading is 
going on the sp^mta will register with the hatt hob on 
I ho ore ship, which are also spaced on twel^e>^HU 
centefg. 

An entertaining chapter might be written ui>on the 
development of the ore-carr\lng craft of the (Irnit 
I^kea. We must content ourseUes here with Ntntlng 
that the first shipment of Iron ore tmik place In IHTJI, 
when lfl2 tons were shipped fr<»tn the (lev#land Iron 
Mining Goinpuny to the Sharon Iron CVaupJinv Shiip#)n 
pR T^ike transixirtutlnn was done In those days In 
little vessels of twenty tons burden or less As the 
\eara passed the shipments and the \esselH that carried 
them grew In size—slowlv ut first and then with In 
(reaslng rapidity—until today the \\pical ore Mlilp 
If) a veoBel over 600 feet In 
length 00 feet In beam and 
< apnble of carrying from 
10000 to 14 000 tons of ore 
These vessels have be<*n de- 
M loped purely along ntlll 
tarlan lines With their long, 
narrow shoal IxMlIes, bntken 
by deckhouses only ut bow 
and stem they have none of 
ihc beauty of sheer and 
sweetly moulded lines which 
Ih f(»und in an m-ean going 
liner Put for their purUe- 
ular work of carr>!ng a 
hug© cargo at a fair Rpee<l, 
and of being Ioude<l and un 
loaded rapidly, they are a 
positive triumph of human 
design In a test of the 
steamship “D G Kerr,” to 
see Just what could lie done In the wav of quick loading 
12,817 gross tons of ore were unloadeil from the ore 
tiockets to the hull In 16'Xi minutes at the D M and N 
docks, and us a record of quick unloading ut the steel 
works w'e may note that eight Hewlett uniooders at the 
Ashtabula poikets have unloudetl 70 000 hms from 
seven ore boats In 22 hours, actual time, and 13,000 
tons have been unloaded frofu a single boat In 
hoars 

The writer, on reaching Dnluth from the Hull Rust 
Mine, arrsng^ to make the trip through the laikes on 
n typical ore steamer, the ‘*Thomus F Cole’ (Captain 
W K, Stover), one of the fleet of 09 ore boats of the 
I nUftd States Steel Corporation While the ’ Cole” was 
Mtlll warping alongside the ore dock, the spouts of 


alternate coal p u l k 1 1 s 
dropped doivn alafve thi 
respective hntch(»s ot the 
ship the gates of tho 
pockets were tripiHHl, nml 
17 cataractR of on be^*nn 
to Htreum down into tlu 
hall Mofinwlillc I wo hl„ 

Btreunis of water balhisi 
from 14 Inch and P-tuili 
pumps werv l>cln>^ dl*^ 
chareed fnaa the ship'- 
side tanks t are Iiuh to U 
taken to lou<l the nhlp 
eveulv and avoid am 
concent I ated bend Ini, 

KtriRsew ll\ nuuns nf 
wlix tables and ptiwerful 
wInchtH /on luiard the 
‘Cole* was moved aloni, 

Iho dot K a** to rtfvJvi 
the projH r grades of on 
to make up tht rli,ht mlvtare ftir the Lorain Steel 
Work't to width hIu was hound In hours tlim 
alKuit pins t>f ore hud lHH*n luktn idnMid Hit 

hatches tlo'Htl anil tlu iimnrlng cahltH last ,)(! It wan 
a novtl *xiarlentt to si md on i»nt side of tlic dK k 
and lint up th( opposltt rdl tMdnst S4iim nunk on the 
d<Mk, iiml note how riiddh the ship sank in tlu watei 
Suth rapldltv of loailliii, is not iipttroached anew In rt In 
the viorld 

\Vp have said th tt Hu ( real Ijikts ou Nuit Js a 
vtrv s]KHluIttiM It looks dllTerent from un t)Hu r an<l 
its internal conKtrmiion n (Utidetlh difltmit siiittiv 
s|Kaktng these vessels tnlj.ht la called nmgidlU d tumtl 
tvNilN with tlu pilot houst ami captains and news 
quartirs t»ccuinlni, llu ilist hundretl feet from tlu how 


and the banket h, enkim >»kmu and engine rtsan crew 
accoimiujdatlonR liUlnj^ up the last hundred feet ut the 
stem Tim nimilnlng 4(Kt lett of aucli a slilp ns the 
‘Cole Is khtn up to tlu tarrvlng of or< t>r on tht 
return vovage tt» a turgo t>f ooul A midship cross set 
tlon sliuvss two wide wat* r baUiist tanks, one on eat h 
side, extending thmughoul the ship, and a strles of 34 
deep and stiff girders txltndlng from side to side to 
hold the hull to shii|K mid carrv the hatch cxivers 
Returning ll^ld the ‘Ode will enrry norninllj In the 
tanks fnmi 4tK)0 to Oddo H>ns of water ballast she Is 
driven by triple expansion engine^), steam being siue 
plled bv two Sc-otdi iMdlirx at a pressure 170 jMmndH 
per square Inrli With a horseiMJwer <tf 21W and 84 
re voliitbms |H»r minute ^Im makes about 11 4 knots 
loaded Her average load 
la«t venr for ten trips 
was 12,189 tons of ore 
The conBumptltm t>f ctinl 
per day Is only 48 tons. 
A truly remarkable per 
fnrraaac© <?unwl#lerlng the 
load and the siiecd 
The writer has vo>aged 
In his time on all tl»e 
Mev«i Beas ami In everv 
slK© of cruft from a TiO- 
ton coasting schooner tt> 
the 'T^vlnthan ' of (H lOO 
tona displacement, and 
he thought that he knew 
Rome thing nhout na vlga 
tion and I he veavs of 
Hhljm and the sen Imt 
that trip down the Trent 
l^kea vvoa a revelntbm 
Not merely the ships but 
the way In which they 


arc sailed aflord a )M)NiH\(lv nov( 1 i\i>erUni*e In the 
rtrst pi u# on# is piiuthalH novtr out of the slglit of 
oHur iHuitM Muiul and tihUm will Iw otlur ore Iwats 
MdUK the Miim wa\ and M un illv at alHiut the saim 
'ilHH d iind In tlu narrow w titi rwaj h i h# rolurnini, 

(hiptim sin am h\ one almost like ta vbalis down 
Hro:idwa\ Nc w 'l m k I his is tui oxai,g< ration t»f 
Miursc hut the remb r will iin<Ii istand whiil Is meant 
whrn tu Is ltdd that after lonvlm, Hu Vmi iis ks wc 
lint and p issc d in ihi # hnnne 1 n<i h ss Hum 24 Idi, cargo 
ImmIh iiiosi nf Hum nf 10(KH) tons or more in a distance! 
of twelve iiijlt^s ’Moriovti ul ibN |M>lnt Ha channel 
was usuidlv onh Fioiiu lot) fts t in width Such conges 
lloii would call for most cure fill navlkutlon even In 
t Ic nr chiv Ili.ht w< at)u t Iml that t»nrl l< ulur twelve 
ndb^ w'Hs navigated In tlie 
late iiftornmni, und wlum the 
dusk iT tvvHiglit vvns deeiv 
cued h\ the prevalctus^ of 
hi aw smoke from the an 
tuinn fonst hres Nol semn 
will Htc writer forget Hio 
clkhi hours from late after 
noon to lifter midnight Hint 
he. K|vcnl In tlu jiHot lupuse 
At Hic ojKn window glass 
In hand hHhhI iIu captain 
wat( him, for tliose two white 
lights at tht imiHihcud of 
approMt hlug Hhlim to slow 
up through tlu murk imd 

sountltng tit Intervals tim 
throe warning blasts that 
arc characteristic of lake 
navigation Prescntlv out 

of tiie blackness would lie 
Meon the loftv masthead lights and then the red and 
green lights, of an approac Idng freighter Sjjoak of 
HcartHUU’ To our impruLtlced eve it bstked as though 
colllshm wtiH Kiirclv IncvIHiltle Then and not so many 
hundred vards dlHtjint the green light wemid be shut 

out Prescnflv ihc*re would loom up the hlack high 

iK>w of an empfv on Itoat and slu wouhi swoep hv ho 
closely that one could literally have toKsed a biscuit 
alKMird IIow dllTereut frcpiti the transatJanfic ship 

which as scMtn as she has dropited (he Sandj Hestk 
ptiot, travels on a charlv dctlncsl easterly esmrse and 
kncwvs that Hu westUmnd Hhlj)h arc* on their own 
cxuirse many mlbs to tlu mtrth 
The open Keason fc>r getting down the* huge tonnage* 
of on on Lake Suih rbir Is onh eight numtliH In length 
Ilcmce all iM!HHlhle spewed Is made In the turn around 
at teritdnals and during the passage When Hie captain 
takes his ship out for its tirst trip in the tnlddle of 
April he knows that lit N practically sefllng out on a 
vojage of 40 900 miles which lasts from the middle of 
April to the ndddle of I>ec*emher Then Is prarUeully 
no ebore leave for him and his crew Refore he has 
completed tvlng up at the ore dcK.ks tht ore Is pouring 
Into Ills slilp lb fore he 1ms cxunpleted tvlng up ut the 
steol works the liugt unhtndcrs arc diving Into Ids 
hold to bring Hie cire out It Is a xtrtmious life and 
the three mcmtliH of rest during the winter are well 
earned both hv captain crew and ship Tnch vessel 
It need scnrc'elv be Hald undtrgcHHC during th* winter 
a Vtrv Ihcirough overhaul and It bus to be put Into 
almotutelv first-class condition The few bonrs stay 
In port affeud theenglnc*er no ccpiKirtunlfv to lift cvljn 
(hr covers or make, anv mnlor repair'- wc have 

said it Ih praotlcHlly a continuous 4000tMnlIe vojHge 
of elglit months 

liiat excellent Ixxlv of technical engineers knowm ns 
the Torps of Ihiglneers Tnited 'Elates Army, have Imd 
(Crmfiaiorf on pnot 216) 



A «W|I hi th» loeki. AMcm, in urn© loclc, U anoth«r »hip of 

tflfOM Urns. In 1916* ibm p« w d thronfli the rix locks 91*8^190 trots tooB, of 
which 94»784 tons wu ore 



IrcA, Leg snd open backet descending through hatch. Note operator within the leg Buckets of largest 
unlosders, when open, span 22 feet snd pick up 17 tons. Right Cleaning up Inside hold 
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WKN'n FIVE jeun* afio the 
S< iK’»Ti>*i< Amfkkan eon 
tulned IDumI rullonn of u 
hydroeU'i 11 1( unit wlilcli t>eouUH« of Its 
unprwtd* nt( d sUt, was the wonder of ita 
duv In tin elettrlcal world This wna on 
electric t^enerutor drUtn h\ a water turbine of TiOOO 
hor«ti>o\vtr It fotiiud one of ten hucIi unlta W’hlch 
lilled the iH>wer stutlon of the VUikHru ^uUm Power 
(\tUipHn> who w» n tla tlrst to de\eloj) on a large scale 
It part of tilt iHtuers tif do NbigHni I^uIIh 

I l\e >cftrM later in a toniprt hcDKlve article on NtaKarii s 
d< veiopnienrs wt itH'orded the einplue*nient of lOOdO- 
horttcjMiwtr nnlts in the plant of thf Ontario Powtr 
C)onipMn\ and tif ld,(KH>*hor»epower units In the plant 
of the Khstrlial lK\tlopincnt Coin|mnt both of these 
Ulng on th< ( mindlau side of tin rhir 

In the two defiides whh h Iin\t passed sines? then, 
tin re lias la^en n slemh growth in tin sire of hvdne 
elettrh units and durlnj, (he hist two or thr^i veara 
this ^niwtii has takm a spurt that has brought some 
tri]1\ aslnnlslitng nan him s as regards tlielr size weight 
jviwtr and alsivi all (lulr eeononi> In (^nllfomlu there 
are lielng Instalhsl TilKM) horseiMiwer turbines for the 
Smithtm t'ulifnmlii hdlwni C\>inpan\ and 40(H)O-tur^ 
bines for the Pa< lllr Oas and Hwtrk toinpaiu while, 
at Magaru, waten>ower Is U Ing de\ilo|>ed In the 
Canadian plant at Queenstown In hve (nonnous ma 
chillis of liorsetKiwir em h The lull st dtvelnp 

ment U at (la plant of llu Nluuurii I^ulls F'owtr Coin 
punv on the Anurhan side of tlie rher when the 
worlds largi Nt htdniehstrli unit of TtMKHt horm |H>wep 
was plat Ml In urimiardal oiieratlon In Deieinlier h\ a 
delegation of h\draulh and ihitrltul iniwcr imn and 
go\tmm(.nt lals This Is tlie first of threi siiih 
turhtniH with which this station wilt slioitty be 
e<iulpiH d 

Till wall r for ofs rating the ni w station Is withdrawn 
from the Niagara Ill\ir aho\i I he ittiddH It Is euirled 
Nneath tin il(\ of Niagara through a new Indrniilh 


A Hydroelectric Giant 

pressure tunnel, which meostiree 82 feet by 82 feet and 
is 4300 feet In length The tunnel terminates at the 
e<lge of the high clllT on tl)4 American side below the 
fulls It Is excavatetl through solid rock, and the lua 
terlHl removed would fill u train of gondola cars reach 
Ing (ontinuously from PutTalo across the State to Utlia 
The funnel discharges Into a large forelat^, from which 
lilt water la led to the turbines In the power houae at 
I he foot of the cllflf, by lueona of three 21 foot, slojie- 
lunnel penatinks cut through the lliuestonc cliff Aiter 
doing Its work on the turbines, the water dlscliarges 
Into the Niagara Iliver 

This giant unit weighs more than ITV) tons It con 
xlsts of a TOiOOO-liorseiiower, single runntr vertical 
shaft hydraulic turbine attached to an electric gon 
erator delivering 52000 klloiifBtts at IJtKX) volts Whin 
MMupleted, the station will Imuse units with a total 
luiid capacU} of 454 000 horaejxiwer The cnnipimy 
bns two other stations with rated capacities of more 
than 200,000 horwiKiwer The annual output of tlie 
linerican Niagara hxhIhii alone Is In excess of two 
htlllon, fl^e htindreil rnllllon kilowatt hours, and repre* 
seiits about one-flilrd of the electricity sold In New York 
Stale 

The new JudrooliKirh tinlt uses 3200 cubic feet of 
water i>er se< ond, with an eflldency of at least 93 per 
cent It dots not ln< rease tho tsmipany s dl\ers!on of 
wilier In 11113 wav, bui does tnntrrlulh Increase the 
I tilt lorn > of conxersion Into peiwtr It uses the same 
amount of wiiter forimih tisid In sevin 5000 horse¬ 
power units mid dtlixi rs imrgv eipiKalent to the output 
of 14 such units Each of the three new TOOOO-horse- 
isiwer units will xirodiici eloetrlrlti which, If gineriited 
through the uw of loiil would r€i\ulre 70O,OCm l<»ns 
nnnualls Although ihe new project will not um ant 
mere wntfi I ban is now used It will so use the water 
as to proihiie an Incniiso of KXtooo horsejsiwer In 


tb« power output of the stattaiL 
The turbine of thl« unit U the hIgfaMt 
power-capacity water-wbeel ever built It 
Is a product of ttm I P Morris division of The Oramp 
Ship and Engine Building Company of Philadelphia. 
Specially designed cars were required to transport the 
great castings uMienibled Into this turbine. The runner 
Is a single-piece, steel easting, weighing 106,000 pounds. 
The turbine casing and control valve required 82 car¬ 
loads of parts. The turbine converts the power of the 
falling water Into mechanical energy, which Is directly 
transmitted by means of a 82*lnch shaft to the generator 
set immediately above 

The great generator sets a new high mark In design 
and construction of electrical equipment The stator 
of the generator weighs 228 tons. The rotor, with its 
twenty eight 8-ton poles, mensures 21 feet In diameter 
und weighs too tons. The revolving elements consist 
of rotor, Hhuft, and nmner, the total weight being ap¬ 
proximately WK) tons, ond they are suspended from the 
top of the unit by a Kingsbury thrust bearing The 
generator was manufacturiMl nt the Schenectady works 
of the General Klintrlc Oaiipany 

The transiiiisfiion llnoa radiating from Niagara Falls 
serve a vast conununlt>, stretching from Erie and 
Jarnestowm on the west to Syracuse and Oswego on the 
e-ast Tile flow of these veritable rivers of electricity 
will bo miNtantlnlly liKreased Rant of the 147 com* 
nmnitles In the 10 counties now served will enjoy nmre 
und Improved service, und some two mlUlun people will 
Nlmre In tlie Im reuHe-d imwer produced bv this project 
However In sidte of the addltUmal energy from this 
new unit, an wi II as the energy to be produced by the 
othir two big mnchlnes which go Into servk-e during 
the coming >eur, the demand for cheap, constant, 
Nlaguru hjdrocle<*trlc iHiwer outruns the supply New 
domestic und Industrial uses of electricity are con¬ 
stant Iv developing and no further Increase In output 
inn bo effiH teil until pri-sent restrktions of the use of 
the waters of the Niagitni River are modified 


Does Land Lie Near the Pole? 


HITE onh nhmit 35 pi r cent 
of the niHhs Hiiifiici has 
Ikui Hubjiitcd to lIvHI/u 
I lion more than 1> i lar iint has l>ein ex 
' plorMi iliurtid und tkktlcd for future 
iiiumin UHUM Gf (lu remaining 5 |xp 
ctnt llie most misttrlouH and alluilng part is without 
doubt the 1 IHKHKK) miuiirt mllt-s of unknowTi Polar Son 
(hat Ik*M fllreitlv northward from AluMkii 
Next June or July Amiind-ans three idanch will flv 
from tl>e old Zeppelin tian'^polur base in Splt7l>ergen 
dlrtxtly IKTOHN tills iinexplorMl area One of tliese 
planes will Ih in < hnrge of I U utvnunt Davidson U ^N 
The Navi JhiiarriiMmt has ofikhilh nimmimed pluus 
for H prosiHH live (liglit of tiu lu w nav\ dlilglbh, the 
‘Slinmndouli mross the top of the world 
The cluimes tliiit land will Im found h\ thisi filers 
arc iilxuit fivt to din Even If thi n‘ Im no actual judur 
continent tlnii Is silll (virv pmsfad <*f polar hind 
Vast ocean spai-vs art not InfrtHpanUy dotUsl with 
broad topiHd firllh Inlands jmtlng from tlnlr dfpths 
and liiivink no (onuMtlon with anv cimtimntal irijw 
Till stngli fintun In (oiiinam aiiiotiv. him li tsiauds Is 
tlnlr Hlrualidii dll dr nt ii a lint ot vokunlt attlvUv 
This fait (iintribufts diu of (la snlldist nastuis for 
1 h llevln^ m w land Ih-i ntiir (la Ni>r(li Pole 

JapancHt Aleutian Unis of tin subti rnmean iictlvltv 
liolnt |M)li ward iHiwn the ollar side Hi SplfrlM-rgin 
and Inland Ihe lattir Is t»ni of the most Intensely 
volcanic spots on tin ulohe So k is ronHonihle to ton 
elude lhat sdiiM w la ri Istwisn Tm land ami Alaska In 
till Arctli IN tan inav He 11 slaillar iiuhhli t»f land up- 
thrUHf Ihrtmgh Ihe iMdar iinik 

kven Havre substantial ivklemi of a polai 1 md Ishupr 
from the n-saks of northiM-n data wnrkctl up hv the 
tidal exisrt Dr 11 A Tliinis of the Unind States 
<5mst und (liH>detic Nurvtv Ho fitted tt>gitlier such 
l)lts of cvldinet as the drlfis t)f tht I riini atal the 
luinolte tvbsirvMtlonH of inoviiiMiits of llie jmek Ice 
rlsi and fall t»f tide in (Itisnlantl and Alaska and so 
\iXi and hecomUidid that ttan muRt l>e a large tw>dy 
of lantl nr shallow watir as vtl iindlstovertd In tlie 
IH)lar ti^lons 

Siipipkpnientlng thedretluil d(dmtlons an several re¬ 
ports of whali rs and nortlitrn travelers who i luhn they 
Hitiinlly sighted land tbbf annmg these Is Admiral 
Ptnrvfl »xi)eri*ncc In ItHHl when he wtnt westward 
along the shore of Grant I and t‘n which the ‘'Roosevelt” 
was wintering and saw dlstbuilv the snow-clad sum 
ndts of the distant land In thi northweMl aN>ve the lee 
horizon And whaUrs off thi (oust of Alaska pene- 
trntlng In open sonsonH to high latitudes, n dozen tlme« 
declan that Ihiv have sighted the shores of new land 
loonilng through the untie murk 


A new Polar Island or ccmtlncmt will likely l>e in 
soino resivetls radhully dliTcri*nt fmm other lands 
bordering on the not tin m sea In Hu first plOM Its 
voUaulc origin would make for a mon' rugged terrain 
than the low bam ns anil tundra of North Amerira nr 
lh( fiattened stepjves of Sflverln In view of the con 
slderuhle Interval l»erwe**n known lands and the ntw 
hind Its nieteorolngical features would iirobabh lie dlf 
fcrint Tlierc wmild Im enough lesH pn-cipltutlon to 
pnvent the formation of lur^e gluvkrH mviUi oh are 
found nhmg Alaskan and Greenland Mmsts Without 
Mudi Mowing water there should l)e rvlallveh less wcath 
erlng than furthtr south Tht wuiK of frost would lie 
the chief agent of rock dlslntegrathm 

It Is imllkelj that anv new HjMsks of anknul or 
M^etable Ilk would be found u|Mm It Hut wt might 
vxpett murlj un>thing lu the wav of mineral rtMo\ir(t»H 
Cvjul unqucfitlonahk for ihvhI Is being found In the 
Arctlt In ever Int rt using quantities If the new hind 
Is anv thing Hkt At isku It will be a find Indeed 

Tlie ntw land would hv no means He beyond the line 
of liiiiaan habUnblllty spUzbergen s t oal mines whhh 
have hesn jirofitohh worktd, are In almost exactly the 
latkmk tit the center tif the mvexplond nglon north 
of Harrow 

Hut htforc we could lav (.hilin to all tlnse rlthcs we 
must land and tnl t possessUm That Is a more serious 
matter than It sts nm at first sight In the first place 
the Polar pmk Is n vast disk of rough and nuhbled Ice 
some 2000 miles In diameter Tills disk Is constantly 
Rurglng batk and forth under the Infimme of tides and 
wIntis Where It ctdlkles with anv land mass it is tom 
and shat (end by the Impact Thus ahing Its fringes 
thi iHilar pack i>osm*s 80 s ^ band of ‘pt'i^'irc Ice from 
20 to 50 miles In width a plane or dirigible to 

land in this urea of wreokale would be suicide The 
one real tlinnce for setting foot on the new land would 
Ue in tht fact that when wind and tide hrenk leads 
In the liMivv pack thew leada are open water until the 
wind or tide changes again For a brief period they 
afford proper landing area for a seaplnne 

If has been suggested that the land be first located 
from the nlr and then explored bv Pearv sledge 
metlKKls from a base at Point Barrow On the final 
North Ptvle dash fmm Tape OoUnuhIn on the northern 
coast of Klloemore T^tnd Peary’s goal was almut 000 
miles frtim his ixdnt of departure But Barrow Is 1117 
miles from the Pole twice Cape Columbia’s distance 
Movements of the Ice-pack thereahonta are more ec- 
centrh than In anv other part of the Arctic One may 
go to bed with a solid Jam right on the bench and wake 


up with no li*e In sight ojam water clear 
to the northi m horizon Such movement 
would l>e dlsctiuct rting to Q slodge expedl 
lion to s»iy the least 

Before the problem of ncccsslhllitv of the now land 
has been solved a partv might he estaUllRhed there from 
planes, having taken chant cs on smashing their ma 
chln*’^ With kltts op tapllve balloons radio aerials 
t-oiild 1x5 rulst*!! and ctminiunlt atlon Qtteinpt*Hl with the 
Houthem bast The weak iKilnt In this plau Is that 
MacMillan H oulfli at Etuh and Amundsen’s vessel, Iho 
“Maud ’ drifting north of Siberia have both demon- 
atrated tht presence of a mvalerUma radio harrier that 
exlHls In high latitudes during the Kumnicr months 
Whether this Is a direct ctwdlary of thi constant day- 
Hglit or a result of tlie excess statlt existing over the 
Polar Busin cannot yet bo said 

Even afler reaching and occupying the new land the 
tiUestlon of treating an unassailable claim to It Is by no 
nieiuiH a Hlmpk one By International law territory 
must be Inhabited In some degree of iiernmnenoy before 
It can at tuallv ht long to the < lalmunt fsiwer There are 
Islands In the Pacific which American mariners have 
visited and devt lojictl ove^ whhli we cannot hoist uur 
flog l)ecause we have nt>t fulfilled tho tenets of the 
law 

One solution would be to transfer ovir Eskimos from 
Alaska there Hskhnos are ethnologlcally one of the 
most distinct hranchpH ttf the human race Their peace- 
loving respt>nslvo nufures have let them In for oil the 
Ills and evils of clvUlzathtn Isolated In an environ 
ment to which tliey arc flultt-d they lend happy and 
(liltlent Uvea. 

There wtmld bo no cnielty attached to such a social 
experiment The Smith Sound tribe living on the 
northwest ctmst of Gref^tand are now the most 
northerly and Isolated people In the world They arc 
healthy and carefree They are hoopltahlo, proud, 
capable men and women They have no deeiro to go 
south where dwells the eccentric white man The latl 
tude of their tipper vUlege at Annorotok la nearly that 
Id which Inhabltantu of the new land would live 

The new colony could not he'explolted Governmental 
control of Its \lsltt»rs would prevent the poisonous effect 
of unrestrained clvlltzatlon from getting In Its evil 
work Yet development of natural resourcee or almply 
the preparation of the place for future adGntlflc In 
vestigatloQs could go on 

Altogether the clumces that new laud may be found 
are good enough to warrant serious search fbr It Its 
conceivable resources and uses angtnent the urge to 
open up the great blank space above Alaska Finally, 
there Is always the vivid fascination Jtovolved that the 
unknown has held for men since thyMpnnlpg of time. 
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Thu lisht tight hoasing containH the hSgh-vpeed 
motion picture camera 

1 atA^ Im siild (hat tin ob>M t of the ordl 
niirv i Int inn H st ml w hen pl< tun « 
tiikdv of Htlll <ir of iimvln^ ohJm.(K ure 
rejnoijiii I (1 on a mn*en al win I» a Ni>eed 
that tiK M( <anno( detmt un\ dipurUire 
from iioMtinl (ontiDUit\ of )n(ptl<m 
Hut tiun wo mnno to another animt 
nutiioh that of plioto^Maphlng iMalhs In 
Nuch rapid motion th it tin t m (annot 
follow Hu Indhidual niounantH, hut ran 
oiiH fak( In (la iiiollon an a nhoN A 
galloping' hors* and most natural animal 
movements <oiih umU> lids <HttM'r\ In 
HU(h (iiHcs If It Ik dfslud to nnal>!u. thr 
min* lilt nis pktaroH tnl i n need to be 
pn»ltst*d at a slowtr hikssI 

In the n*-Xl i»lace tIun are rapid move 
mintH HiK h as thosi* of hiilhts In tllglit , 
fallinti IxidUs and h*> ipn re*(ulrlnt, still 
lilglur apisd photot>iaphv and slower 
pptMsIs of proj* i tlon to lu rmlt of the move 
ment« Udrig follow ml hj tlu evi at all 
Take tin (uh* tif pliotographlni; ii bullet 
from n nimhlni i.un t]rjn^ IlMH) nhots a 
inlnnti II nmiphti cvtit Is over In onm 
alxUinth of a aeiond during vvlilih time 
a mniplete set of iiletureM must l>e tilk*n 

Some viry tine resultH have Issn sts and . .. . . 

ill thlH diristhm allowing Jnst what or- Huge mot 
turn fop instoneo when n hulht Htrlk4H at the ng 
a glass glolie 

Science, however, could not long remain 
Katlstitd with Hiiih rtsults and tlu IfeaiH. and OrvUn 
Rapid ( Inema Miuldni In the lateHl forward Htip In 
high Hptssl photofHraphv As In tlu cast of manv other 
ImtHirtant Invinilons Its denign conatmctlon and njiera 
tlon are IwiNed nixpn |>erf*il!v Hlm)ih and familiar prln- 
lipleH \it a romphte tihn comprlNlng photographs, 


When a Second Seems an Age 

Filming Rapidly Moving Objects by Means of the Heape and 
Gryll Rapid Cinema Machine 


By P. J Riadon 


inuxlinum i>eripherul nikssI of 18,000 feet ft minute, U 
stressed to fl\e tons isr H<iuune inch m the rim at this 
speed 

In each of the lens wheels already referred to, 40 
1ensi>N are mountid lu suih a manner that, as the wheel 
rotates, each hns In Hucds^slon throwN an Image on to 
Its n Hpecllve set tlon of film, Uie pitch or spuilng of the 
lenses eorresiMmdlng ixuitlv to the standard pitch of 
the pii tures naim l> \ Inih The bevel gearing Is In 
HU* h a ratio that tlie lensis jmisr the aiiertures through 
wlilih the exi>oHures are made, at 4\actlv the Name rate 
as the film The lenstK which have an aperture of F/4, 
an fiausae*! hv Hetlln^, the wlieels *m the shafts b> 
iiieiiiis of Ncnw Ibnud adjustmeuts to Index marks 
tornsixmdlng to the known distance of the oljject The 
maximum sliced of shh shafts U 120 revs i)cr second. 



Huge motion-picture camera for taking ultra-apeed *^ovlefl,** with ita mirror 
at the nght The mirror nerves to reflect imagea in photographing ahell ex- 
plosions, thun protecting the camera 

nd OrvUn Vn extremel 3 imiNirtant feature Is the shutter meeb eleelrk gi 
’d sUp In iinlsin and control Tlu shutter mechanlHin comprises cinema n 

lanv other a vertical metal falling plate that works between o|)emtor 1 

ind njiera loller gniliks mounteil oil n flxe<l tasting Thin vertical slon, «Uh 

lllar prln- plate and the upfier iKirtloii of the iiiKtliig are arranged as thougli 

otographs, so that tluv He lutwtHn the fllnis on the drum nnd the 


armor plate In the follow lag one-slxceenth of a aets 
ond, 288 photographs are taken 
A little consideration wlU show that, fur taking photo 
graphs at the rate of tiOOO a second, ordinary daylight 
would not Hufllctg With a film spe^ of 18,000 feet 
minute and a kicakplune silt of one-twenty-elghtli of an 
Inch the time during which any portion of the fllni U 
under extioHure U onh a hundred thousandth of u 
second. SjKMdal methods of lighting have, therefore, 
to be resorted to In the ease of u araall object nol 
tx^cupylng more than a tifteeolmh diameter circle, the 
tieums of say two (Miwerfiil 120>ampere aearchUghte 
with thrce-fiHit mlrrorM concentrated upon It give suf 
ftclent light Hut In order 1*» illuminate a large objed 
such tiH an iinuor plate sutflclentl}, magnesium ot 
uluiiitnum is eiuployed 

The machine, which without auxlllory 
.. . .. aiipuralus, weighs fimr tons la contained 

In a double walled lighttight house, tc 
widch ac<x>Ns Is obtained through an ante- 
ihnmber with double doors, so that the 
tiperutor may enter or leave without fear 
of udmiltlng light and fogging the tilms 
Inside the house, a non actinic, red lamp, 
lighted fixmt electric aetuiuulators is pro¬ 
vided to faellltate changing the films or 
the drum for which purpose special mech¬ 
anism Is Included for winding the filiue 
on the drum from sp*iolM, and unwlndUifi 
them again 

In photographing at close quarters the 
action of an anaor piercing shell upon 
HD armor plate, the question arises of 
, how to iirotect the tijierntor and the cin 
ema iiiuchlne itself from Injury from fijUiif 
splinters—Indeed, iswwlbly from destrue- 
I tlon The protilem has been solved b> 

. arrangements which place the operator In 

its mirror a |>osUlon of snfetv and enable the ma 

shell ex- chine to be adequately protected. 

Hv the use of connecting cables, all the 
controlling up^mratus together with the 
eleelrk generator imiv be pliu'ed noo >ards from tlw 
cinema nmchlne so that It Is imnecensary for the 
o|)emtor to be within the zone of danger of an explo¬ 
sion. althougli he can exenlse just the same contrt»l 
as thougli he were on tlm spot 


all taken in h^HS than one-N|xliK*nth of ii we*ond—sit the 
rate of pktur* s u second—ls the pro veil per 

formiincc of thU mtuhin* N*a onlv wi, hut Ihe ph turoK 
*an Ik* tfik*n In palis If desired so as to produce ii 
stortM>Nc*iplc effect—n |M*lnt of v* pv great liiqHirlimcH*— 
or a second Him tif 2S8 ph lures nmv Ik taken following 
ilirtsllv iijion and In futt ovirhijiplng the tirst 

The mm him whkh Is *)f Fngllsh tnm option and 
txe*niton LontprlH*M a hiigi sle*! Him drum iilsiut 
08 Inches In dluinettr mounted *»n a slmrt dlriKtlv 
c-ouphHl to an olodih motor th* Hp*^l of whkh Ih vnri 
nhle from 100 to UMK) rt volutions iier iiilnut* These 
NiieedK (oiiesp*»nd to from ’Vk) to 'SOOO photographa per 
Hocfind Tlie Hhnfl is iiuumtfMl in hearingH iurrJed on 
ateel glnltrs renting uiH»n cant Imn foundation blocks 

On tiuh Kid* *>f the drum nnd ImiU* *1 to Ir Is a cir¬ 
cular ratk that engages u iKVtl pinion *»n a horiz*mful 
Hhaft on the front * nd *if w hi* h Ih tttt* <I a I* nw wheel 

Nornmllv the oui**r edg* of tlie *lriim Is case*! In to 
(xcliid* th* light, hut tlu re Is u hlugofl se< tlon *»f the 
casing that tan b< ojien**! f*ir InsiH** Mon ptiriioses, ond 
for winding on th* tilius. 

Th* drum Is wide eiuaigh to take two flinw spaeed 
wevernl la*lies apart In Kni(>v**R on the rlni Standard 
Alias ure einpIo\*sl wi that nuv film taken mav bo used 
In an ordlnurv proJ*Htor The two tilniH which are 
unperfonittsl are wound on tli* drum side b\ side, each 
making uii a single turn <tn the drum clrcumferrnee, 
suAl(l*nt for 2SS photographs the two ends lielng ce- 
iiienteel tog*tlier where thev iiverlnp In order to main 
lain them in close <ontii(t with the drum air Is ex 
liaiistid from beneath *nfh Aim so as to obtain n degree 
of vaeuum equivalent to 12*'j iwunds |>er square Inch 
lielow atmospheric pressun The nlr In exhausted 
through a hollow In (h* drum Hhuft hv mums of a 
vuuiurn pump 

The drum, which weighs HXMl pounelH and has a 


lens whesis In the lived casting there Is u i>alr of 
f*Kal plane sIHh, opiKtslte whkh tlu two sets of lensea 
pass The narrowest kHul plane slit Is alsmt *ine- 
tw* ntv-elghlh of an Inch The hiwer portion of the 
ouKtlng forms r fwix In whkh three Kprlng-controlled 
eleetroiaagmetN are housed 

On Hie* upper isirtion tif the falling plate is jnonnteeJ 
a disk with two a]>ertureH In It Tliese apertures are 
<r*»Mse*l hv each of the revolving lenses In the corre- 
stMindlng lens wlavl Hy means of n simple adjustment 
thc'se aiMTiures may be arranged skle bv side wh«j 
NtereoNc*»pie id* tui* s are required, f»r lunv be staggered 
80 that onlv *>n< slit is uncovered at a time If two films 
are to !m» exjiONid In amveoivlon 

Tlio shutter Is NUKi)eni1***l from a bracket on the drum 
casing hv a vertkul reul, and when It tln>p'< Its fall Ih 
m(xdt*ruicd bv wtrong springs The first movement of 
tim shutter Is esmtrotled by the tliree electromagnets 
above referred to whkh depend for their action upon 
un Interruption In their electric circuits. 

In Hie case of photographing a sliell striking an 
urtmir plate, the rnodas operondl of the photographing 
process is as follows 

A wire, which completes tha electric circuit In whltdi 
the eleetroniugnets are placed. Is stretched across the 
imth of the projectile, at u distance from the targat that 
milts the time lag In the shutter mechantsm and the 
speed of the prriJejctHe The distance Is usuatty about 
30 vnrda The shutter liaving been set according to 
s|s*ed nnd whether stereoscopic pairs or single pboto- 
grapliN are to be taken ami the mmhlne Imrlng be^ 
started nnd nm up to the required speed when all la 
in readiness the gun la fired, and the projectile, on Ua 
wav to the target, severs the wires In Its path, therOlq^ 
breaking the el<K^trI* dreuit and allowing the shutter 
to fall and admit light to the revolving lenses through 
the fticttl HlUs, ut the moment that th© shell strikes the 
















SfAiCH, 1924 


SCIENTIFIC AMERICAN 


187 


New W»y» to Use Slate 

H mn&RlX), £rom 80 to 95 per cent of 
tbe groM production of all date 
quarrieg in the United States ban 
discarded as waste. The losses Involved 
In handling so much waste and the con 
sequent added cost of the Anlshed product 
have resulted In the U 8 Dureaii of 
Mines devoting conslderahle scientific 
study and Investigation to the probleuis of 
reducing the pnvportlon of waste and of 
utilising the nnavoldahia waste Tills 
government agency was not equipped for 
conducting detailed researches with waste 
slateKlttst so It enlisted the ectcntldc ser 
vlcea of the various commercial projects 
and plants interested In the ctmaervution 
of slate and these concerns ha\e i>er- 
formed the nctiml tests under the super 
vision of the Federal authorities 
Til© results of these experiments show 
that pulverlued alate^ or slate dnur may | 
he used satisfactorily as a filler to give I 
body and to supply the necessary wearing 
qualities to rubber articles of everyday 
use such as garden hose^ rubber sboe heels 
and soles, carriage tires, and rubber 
packing and disks of dlffer^it kinds It 
has also been determined that ground slate may be imed 
to Advantage as a constituent of some classes of lino- 
leum, oil-cloth and window shades The enrlj testa 
Indicate that with finer grinding, this h\ product urn 
terlal may prove an efficient filler for the mnniifiu tiiro 
of automobile tires, phonograph reconN and ollior 
prtHluctB requiring extremely fine-grained filler 
For plastic roofidg and fioorlng proflucts (‘onfjilning 
coni tar, powdered slate has Ion« l»een usc<i nnd con 
stltntes n most satisfactory filler Tht InHolnbh chiir 
acter of the slate renders It of sperlnl value for at Id 
proof plastic flooring and as lining for mid tunkn 
Approximately 75 per cent of the volume of certain 
tvpes of plastic flooring 1 b composed of ground slati 
and according to government reiwrts, several luindrtHi 
carloads of woste slate are nnnualK used for thh pur 
pow Although pulverised slaK will have to comptto 
uUh estnhllshed articles which have long lieen uw-d 
In the various trades and Indiisfrlcs, nevertheless, slate 
flour Is sure to rise rapldlv In popularlfv N*iuiiKe in 
nddttlMi to being eminently satlsfnctorr nnd servlcenble, 
It Is oonstderahlv cheaper than soim* of the filler mn 
teriols such as talc, soapstone foreign nnd doincslh 
china clays, pulverised lliiiestone or marble alundnum 
flake, whiling, ochre or mineral paint 
The manufacture of filler for road asphalt mixtures 
U another promising field for slate waste utlIl 7 }itlon 
according to the Investlgnllons of the Bureau of Mines 
In the ordinary preparation of asphalllc mixtures for 
ffurfuclng roads, finely pnlverlRwl limestone or port land 
cement are used as flllers In addition to the sanfl or 
stone and Band aggregates. In asphalth mixtures, In 
which byproduct asphalt Is used, the weights of filler 
and uBphalt are Bubstantlally the same, but when cer¬ 
tain types of native asphalts are used, a somewhat 
smaller proportion of filler Ig 



The machining of molybdenum steel rolls 


Wifi ismuds of loins of Is^ f 17-lfifki pounds <if lamb 
riKkH 1180 isiimds of diickenH tic VivtabUs, 
fish luittei egisf* et( as vtell as Imkery products IiiMd 
the same largo i)n»|M»rlloii'i 

Molybdenum and Itn Applications 

A s !<mjk ago as 1911 ii was recognlzetl that stK*l« 
alloved with mol>lMh miiu jN^Uifesso4l xaluiible < liar 
ULttiNil(s hut this fact <ould not Ik coiumen luM/wl 
at the time lionnise the knowm supplteH t»f iitol^hdcniiai 
ore were too small and of io<i low grade Hut extensive 
proHiKKtlng during Hu w ii brought lo llglit doj^ioslts at 
(.liimix Colo, and Quesla N M, which put the Cnlleil 
•^tMtes In the inisitlon of laulng a greutcr isupplv of this 
natal than ila nst of tia world Combined The result 
has lH*eii that todav Ha inolviHlenutu Industry Is one of 
the most iniiMirtanl hraiidas of American iiuHullurky 
It Is to<» much to sn that the rmilo development of 
Nslav has lietii inadt im»ss!1iU by any single contributing 
factor it is howevir inuloubteHjlv true that niolvl)- 
denuiTiH ivallahllltv In coiiimerclul quantities has been 
of ns itiiuli aid in thh d( m lopment as any oilier Klugle 
Item ior this is (he iiaiil oniphivcMl In iiiaKIng the 
t,rld In that all-eHesenflal pirt in ladb sending and re 
ctiving niitrtts the vmuiiiii lulH >o other metal ki'cs 
the same Hailsfaclhm hen 

But the iirlneipal use of aiohbdemtlia Is In tIa manii 
facture of siKHlal steels Wherever it Is iltslred tn 
combine greevt toughness great strength and grout 
resilient V with Us corollarv of ahlllt} to wltlistand the 
‘fatigue of repeated stnss, there Is an o)s ning for 
nioIvtHlenuin stes I This allov Is easy to fahrhale and 
fo subject to heat treutiiant, anel Is cheap to nianii 
fneture 

One of tlie most trvini, uses to which metal la put Ik 


tn the HprlngB of taxlcaba. It has been 
found that tlie average life of these mem¬ 
bers is from four to six weeks Kxi»eri 
inent with moljbdenuni steel in Pittsburgh 
Is said to have trljded Uie life of these 
mueh abused members Again railroad 
workmen InHist uiion using their steel 
shovels for prying out spIkeA and nails 
It has been denioUBtratcd that n molyb- 
dejiinu steel blade will slimd up under 
this sort of think far longer than one of 
mon iudlnar} metal 
Another IntereNtlnK application of 
iriol^bdenuin nli^ei Is tn oold-oultlng tools. 
Hen are rcKiulrctl great hardness and ex 
tnme toukhnesH—(piiilltles which contrn- 
diU llienisthiK In ordluarv sttH*! which 
Ik-coiih 4 more brittle as It 1 h made harder 
But aiolvbdonnm sttvl has the hardness 
and till tuukhne-Hs, and idkii elusticU} In 
the bargain 

\ ariouH nutonioblle parts—axles pro- 
IK-lh r Kluifls kt*»rs, elc—as well nB motor 
trui ks tractors lie iv v machines of all 
sorts—ptiniluis licadcrs reuinem and 
other hot and cold working tisds, dies and 
dii hlinks an all iiiadi to advantage 
from niolv Ish nuiu st«*el l*v rolling or forg- 
Ing pnM-esses of out wirt or mother 

The n arc similarly IiiqKJitani uses for molybdenum 
in the manufudurc of east kIhI parts of rum IdncH, etc. 

1 or example the life of the' averuKe crane wheel la 
about six months Bv niaklnk this [lart of the irane 
from itiolv IkIi nuni steel Us lih can be Increased two to 
f(tur fold At llu present time tin re is a cast chromo- 
inoUhihmim steel erane wlusl In servUv fiir over two 
vears without lielng re-inmlilmKl In fact the metal la 
worn awiiv on the hcarink snrfme of this wheel for a 
depth of onW une^slxtcsntli of an Inch 

lioe (Muotlvc fratm‘s hirki < nHlln..s ff>r ships cars, 
etc liave las n made from mohhdcnuni steel resulting 
In a material Imnase tn Ha sircnklh of the different 
liarts The reslsiame to sudden shock Is thenhv aug 
iiienud h\ at liust 'W per cent 

Die IImuiiis (haniuls, pIiiU»s anglolrons etc used 
in Mttsi building constrmlhm rails eU are iiimle hv 
lollink till hot metals bclwcKn stes*! rolls The wear 
and Bar on th^se rolls is virv gnai Imhs d In the 
mconipanvlnk tut there Is showm a mol\bdenum steel 
loll In the e'ourse of actual inachlnlnk Aiti*nllon Is 
called lo tlic larke sl/e of the c uttlnks which 1 h a very 
giHHj indication of Hie toukhness of the steel Onll 
narih a steel of slinllar liarduess will not machine so 
well at all for the culHnks or shavings will be almost 
ns tine as dust Indie iiHng Hiat while the ateel Is hard 
It Is not VI r\ toukh and elastic A test of moljhdmuin 
steel rolls made rcs-entlj vlclded the unociuallcd pro- 
duc tlon of 025 000 tons of stool before the rolla recpiircHl 
repair In the manufacture of these Mes I rolls the 
fact llial thc> la at inutnicnl of the molybdenum steel 
rolls N carried emt with ronslderahle ease Is a factor 
of paniinuunt lioporinnce 

In the smelting of molybdenite vvhic h Is the principal 
mohbdenum ore there are 


required. The amoont of 
such filler annually used In 
asphalt mlxtnrps Is very 
large, the city of New York 
alone using more than 50,000 
tons a year Government 
tests have shown that slate 
flonr la admirably adapted 
for use as a filler tn such 
asphaltic mixtures and ar 
cordtngly, it Is expected that 
a considerable amount of 
waste slote will be devoted 
tp national and state road 
constructinfi purposes. 

Dining Car ProSto 

W B are apt to complain, 
when we travel, of 
profiteering la thedlntpgcar 
The t^sluul!ylvanla Railroad 
has astswered this by a neat 
Mttie paiaifiilet In which it 
Shows Hiat the average cost 
per meal Is $1,9891 and the 
receipts average $11982, 
leaving a loss of $.2149 per 
meal, dr $175,228 annually 
Borne of the fignras of sup- 
jAteS are amnslng In 19 ^ 

there were required A sbte quarry In Ftscataqais County, Me The waste do# to cnimbling and breaking in getting out the 

potmds of ribs of beef, 821,- slate haa been mrnihig between 80 and 95 per cent for the entire induBtry 



priMliiccd c*<inc‘cutratcK, which 
arc piasted and treatcnl with 
acid tf) producN a \Hric*t> of 
in 0 I \ b d c ri ii m chcinlc als, 
which are of consldc ruble 
technical and industrlul liu- 
piirtanre For example 
m <) 1 > b d I c Held, phospluv 
mol^bdtc acid, tMullum mohb- 
duU and other salts nro 
fcirmed, which nre u**cd for 
varhuis punsisc-s In the dje 
IndUHtPv In medicine and 
pharniaceutleul pn pnrutions, 
and ciulre exicnsivelv In tl»e 
anah He h1 chendcal Inbora- 
tetrv 

Tlie iuoIvIhIU ac Id may Ik* 
mixed with charcoal and 
heated in an atiuottphc re of 
hi drogen to produce pure 
iuoI\bdcnum jiowcler Tlds 
muv Ik? coinprc-SHcil Inlo hll- 
letK and'cw age s rolhdcwcMe 
drawn into shecd and wire 
Tlu*se products arc then 
used us mentioned alK)ve tn 
V at man tuU nmnufuc tiire. 
The ]K)\\cler In also used as 
a blue pigment In making 
fine krudes of potteries and 
IKtrcelalnsy 
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More Steam-Engine Power Without Steam 

Replacing Water and Steam with a Mysterious Liquid and Its Power-Producing Vapor 

By Ismar Ginsberg 

Chemiul Lditor, ScitNTiHc Ahekican 


IN( IC Wntt flrHt ctinoflved tho idea of This la the reunon uh\ It 1 h posMlbk to RMierate con 
sti am 0 *^ H j>o%er prudiu Itin inedluni tlien. Hlderably more pover with the new vHix;r than with 

lias tieen little done lo rtphut Ktnuii b> Hteiini, and at the Name (hueeOTect conMldcrallle economy 

an> other ttuld whlcli isnuld give iitnrt In the consumption of heat Other plnsical proiiertlw 

Mll< lent reHiillH 'inn Dnu hnn be^n the of the new liquid whUh are of Interest are Us low 

im r( iirv vnglne (kvtlopimnt tnit this Is specific heat and Intent heut of vaiairl/atlon 

not as jU tlioiotighly tihd out In tin lomimiUal Henoe It Is evident that the same amount of heat will pro- 
Thni tin (nglnirrs Mhould liavc Kept to sttam for bo duce more \apor ut a higher pressure and within a 
many ytars Is not all strange 



for wattr Is jileniltul and 
despite the (llMadvanlag< s o< 

(anloned h> Iht ns< of <'er- 
taln kinds of waitr v hh h 
(UUK4 th( formation of '-cale 
on the Internal walls of tlie 
lk)lUr and lH)lkr tidns ther* 
are mati\ t'ounteiiuting ad 
vantug(*s (onneitoil with Its 
UMt hverv ofTort has lH*en 
iiiadf to develop a gn ater 
degree of elfiMtn<\ with 
Btenin h\ th* us* of kuik r 
heateiH, ftsslwiitir he iters 
comhnslng enj,lniH, tic hut 
the most that has Is^n ac'- 
itimpHshi d Is xer> small 
compand to what Is (taliued 
to be obtained Itv tlie re- 
pbKHment of wnttr by a n< w 
fluid 

It is iindi rstundnbh that 
every Ihjuid tlinl will develop 
u vajH^r maj under suitable 
conditions lie used to de- 
vt lop |>owor In a tvllndtr 
Water Is h\ no im ans the 
only siibfltHnti that will do 
BO Tn a oortniu sorie« of 



Model turbine with condemier, arranged for operation with the myateiious 
power producing liquid which iakea the place of water 


exfterlimntH tliat were made wllli a vUw to sisurlng shorter peibal of time when applied to the new liquid, 


ti liquid f<ir use In an antoinatk fin (\tlngulslur In (<mipailson with water In other words the new 


whhh li(|uld would ns|Mtnd quUkly {a a rise In Inn vaiwip lontuins hss heat than steam undir Nlmlhir nm 
peratun and nipldlv evidve a \a|>or whost pressure dltlons of tniiiuratiiu and pPis^sure llils might leail 
woiihl relenst tiu valve (losing tia. extinguisher and to |lu (omlusion ilmt it would In Im|Kisslt)h lo produeo 
throw IlH v'ontfnls int(» tla air of the room win re a |H>wtr with the mw vaiNv In a reel prorating engine or 


llro had dtveloind fortuitous (licuiiislanecM led to lurlilnc iMtiiust tin vaixir would eondenm on expan- 
tliL finding of a liquid whhh was Im Ing miiih fi>r otlur shm forming a liquid tiiul gvmfriitlng no jMiwer It was 


liquid, the cap was screwed on tight and the outlet was 
connected to the ste4un cylinder of a Muall toy, reclpro- 
ciUlng engine Tlie copper cylinder was then held under 
a Atreaui of hot water running from a faucet Tlie en 
glne worked splendidly running ut a high rate of speed 

A number of tests were made with a model turbine 
Installation, sliown In (mr first view This la a closed 
svstem, It iHing n fundamental Idea of the new power 
generating system to oi>eratc In this fashion To the 
right is* lieen a copi)er holler which la made with vertical 
tubes so us to secure maximum healing results from the 
gas burner seen at the extreme right In the center 
foreground there Is seen a Brnall turbine, which Is fed 
with vapor frtuu the boiler bv the upper pipe line, fur¬ 
nished with u valve at one end and a pressure gage at 
the other The exhaust from the turbine goes Into the 
water ctuidensor, which Is located back of the turbine, 
and the condensed liquid runs Into the amall well, seen 
to the left of the lurhlno, from which It U pumivd 
back again Into the iKdler by means of a small pump 
connected to the shaft of the turbine, located Ira 
medlaUlv in front of It and run In It 

One gallon of tIu liquid was filled Into the boiler and 
the htiit was tui*ne<l on Wltldn a period of hIx minutes 
tlie pressure gage Indlcatwl a pretisure of 100 pounds 
l>er s^pjarc Imii 'llie valve on tfte turbine feed line 
was then openevi and the turbine Immedlutelv Btiirted 
opera ling It evtntually reached a siieeil of 8000 revo 
lutlons ixr minute ^hls test was to demonstrate the 
fact timt th( mw U(|uld will generate u vapor which 
will run u turbine In a oloscsl avstem so that no addl 
tlonal Ibiuld ncHMl be added to tbi Mime during Its 
operation The apivaralus worke{l i)erfoctly The 
vapors w< re eusllv condensed and the condensed liquor 
was pumped hack Into Uie bolUr There did not seem 
to Ik? anv difficulty iXTN*rienc*ed In the running of the 
apimruius 

The next fc'st was for the puriwse of demonstruUng 
the superiority of tIu now power modluni over steam 
Tlie upparatus usi d Is shown In our second view Tlie 
arnmgemont Is very simple It esmsists of two Ufilers 
built Idiotically alike with tin sonn dlnionslonN, and 
conmstid by a simill pljK? to a small reciprocating eii 
glm The pl|H» is controlIcMl by a thrc'e-way valve, so 
that the \ai>ors from olthoi of the bnllors rnuy lie passed 
Uiroubh tbo cnglm 


puriKiM s but wlih h i>oswHS4d ilast iinqH i tics In a 
marked degroi 

The mw |M»wer gmoratlng fiuld Is rtnllv a vx rv ri 
markabh siilistami ami aaunlU i^inoralos jatwer with 
an ifikUmy that fur i vixs ds I hat (»f steam J ho 
wilhr wltmssscd w v( ral extierlna n(** made In IMiIla 
dclphla <»n exiM rilai nial t ngim s drlu n by the m w 
Ibpild whhh proved to bis eiiUro Kotlsljntlon the 
various claims inmh for II by (la invinlor 

Bi fore dew* lilting iliow Usts It may Ih ad\lsuble lo 
say a feyv words alHtut the liquid lts« If It is a water 
like nuthiU Hold vsllh a rather swtHtlHh odor and a 
very low hoMlm, p^tint U rapidiv evaiMirutOK In the 
air and t hills tin hand Just llk« ether or other volatile 
BtibstamHs Itut wlilU It Is extrMnely ytthilile, unlike 
ether It is absolup \\ non Intlammablc and non cxpIoMlve 
A test was iiiudt wllh tlic sultstaini lt\ tnln^ t<t Ignite 
It with a burning iiintdi Not only was the matih ex 
tlngnislad bv the Ihiuld list If but a wtond list showed 
nmrluslvih that thi vaivois itf tla liquid an UKewlse 
non Infianmialfit 'Ibt liquid Is dIko non corroshe 
The (xpfrlrmntal tnglms and tla various other parts 
of the apparatus inatk from copi>er hrass Iron or 
Btwl showed no signs of im\ nnroslon olther from the 
liquid or Us vapt»rs In tt» Ikdler In whhli the liquid 
was lientcsl to convict It into a \ qior tliere was no 
doiM>sU It was said that the l>nllet had bevn In use 
fni a ronsldirahle hugih of Him at ain rati for a 
KUtIkUnt length of time for a diiMtslt to have fanned 
P(rhat»s I In most n marknhh pro|H*rlv of the liquid 
Is the 1 isi with whhh It dtvilops vaiwir umb r pres 
sun The Uuieau of Standards has made iiii Investl 
gallon (kf Us lM)lllng point and lla presvim of the va|ior 
at dlffcnnt tenqMiatntes It Is Interisfing to note that 
at digns^i I ahnnbilt at wldih jiolni hteaiii Ims no 
piissure at all tla yatsir of this liquid showed a pns 
sun of ST) iHiiinds jar H(|uan imli M ii temperature 
of tJ2 di glees I ahn nlieil at wlihh itolni '.(enin hUH n 
pn*ssure of VM) iKOiiids per square Imli lla nevy iiower 
itadlnm has a i»reHsure of UMHl pounds pi r s<mnro Inch 


similarly argued that It would accordingly be necessary The test was first made with water, Iwth boilers being 

filled to the snnii level with 
tlie two liquids yvutcr In tha 
left holler and the new liquid 
In the one on tlic right The 
beat was supplied by the 
tfHH burner sc'cn in the fig 
uros It took sixteen minutes 
for the water to be heated 
up to such a point that the 
gage registered a pressure 
of tyventy pounds per square 
Imh The three-way valve 
WHS then (q>ened and the 
steam was allowed to flow 
into the steam cylinder of 
tho engine which Immedl 
ately started running It 
was run for about ten min 
utpK or more to allow It a 
chance to develop maximum 
power and then welght«were 
added to the brake U am 
that Is seen In the figure 
Tlie ratio of lever arms on 
the brake beam was four to 
one, BO that the actual force 
exerted on the ftywheel shaft 
wns four times the weight 
on the pan of the beam The 
Bteara praMre dropped al 

to keep the engine or turbine ftt nn elevated temperature most Immediately to xero after the'^engine started 

to prevent this fnuo liapitenlng m that the heat saved operating and remained there during the experiment^ 

in the first InKjnnce would have fo be used In this Weights were then added to the pan and wdien three 

inanmr thus wiping out any rial savlnt In heat them, all equal In weight, had been placed on It, the 

Hut this does not tmpi>en IVmonKt rations made In engine stopjied running 

»h( presence of rbe writer proved without a question of Tho holler on the right was then heated with the 

donht that the vapor of this liquid will run an engine siune burner the flow of gas through It being maln- 

or turbine lust to prove the efficacy of the vapor, a talned absolutely constant It took exactly two and 

HiiuiII copiver (vllnckr was filled with a little of the {Continued on pape $i$) 



Model steam engine and tWo boilers, one using the new liquid and the other 
the usual water, bo that either the new vapor or the steam power can be 
applied to the engine 
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Hlffhest camera stand ever built perched on top of a 90-fiMt Btocl The flim atorv callnl fur an Idol of such iitxe that It was Impoulble to construct It on the atxidlo lot In spite of this how- 

boom and used by cameramen atui director durInK the Almlnie of th< ever It was that the Idol be shown In the picture The t^^hniral department did the Impoiodhlc by building the 

Feast of Batfdad Note the sunshades overhead and the two plat- idol In sirtlons as hIi wn in this view each set lion being photographed separately and then assemhitjd on the film This 

forms one above the other This type of platform permits of shoot Ingenious bit of trlrV photography was accomplished by using a series of mats to otwor certain portiona of lha 61m whila 

ing soanea from any height and any angle within the limitations others wore recording a section of the Idol and tn\olved that rrmarkahic precision of moflem cinematography 



Th* mitka-beneve Cllr of Bagdad about the year 800 A D Experimental work with models convinced the producers that the surfaces used In the FagdAdlan Douglas Fairbanks sends hts maglo 

aeenm ot this photoplay should 1» plain simple and massive Most of the building walls were constructed of plaster with a ribbed or ciudumv 6nlsh calcu mpo into action The Thief of 

lated to diffusa the crystalline briUlanco of sunlight oonoentmtod on It by huge tin n?flectors. In a manner which would give a textile sheen The finish was Bagdad contains a taste of the 

painted io varying tons* of gray sJIvnr and In several Instaooca. dun color The shade deepened gradually u It ascended therchy taking the weight of the modomlsUo and Impreaslonlatio 

buildings off ths ground and suspending It in the clouds, artistically speaklog A gUftenJng glossy black was chosen for the floors because it reflects the schiyils which must prove a d«> 

SMOt color ot Hght thrown upon it Her* again we see the novel eamera-sUnd whhh savad much time and trouble in filming the action hghlful surprlao 

MAKING THE PHOTOPLAY UNREALi HOW SCIEN< E AND ART HAVE PRODUCED A SCREEN FANTASY 
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The Gelatine You Eat 

How the Pure Food Laws Restrict the Raw Materials of which It Is Made 

By A G IngaUs 



ET^TIXIC that pxqiilslte confpctlon that Jttke alMuit the Dutch houaew’lvea Retting down on their 

jjtilrN In the mouth Into Of>oJ fru kneON and scrubbing the yery aldeuitJkH U l>aaed on 

nolitlngnesN In HSKltiillatcd b^ the fiu t—the> do It It Is dlthciJit to see how the hus- 

stuinuch (luicker and with less (Ifort than bunds of these everscourlng, Irrenresslldv energetic 

an\ known food Ilospiial phAslcitms as Dutch women (-an dtri\e any solid csiiiifort or repose 

Will as hoNpItiil patltniH an so well from their home life 

fmt that It hndu li Iutm phut in the diet The fall process of making gelatine requires from 
That those who im will lo\c it almost four to six weeks of continuous du) and night work 

saving, WJasi tJie apistltc palls and we First the sun hleoclMsl degreaseil Ismes an treated In 

t* nothing at all gilatlne b> Home muglc ii \at fur S4\eral daxN in a weak solution of muriatic 


aware of ililw (u< t that It tlnds a lurgi phu^t in the diet 
of the hUU That those who im will lo\t It almoat 
goes wJlliout saving WJasi tJie apistltc pallw and we 
HOtnn to crave nothing at all gilatlne b> Home magic 


KllpH down the tlinuit and haves h nenso of fullness ucld Gradiiallv the mineral matter In them such as 


wlthour a stnsi of In ftNul value It Is almost 

ciiual Ui NUgar and like It II KUi»plies heat and energy 
to the hixly without Imrtlenlng tlie digestion with pro- 
ti InH i elnilne Is not onlj a welcome demrt but it U 
fis>d 


cuklum (»r lime phosphate and the carbonates of cnl 
cl uni and inagnesluin are dissolved out, leaving behind 
the material which csmtiilns the gelatine In Us un 
finished c'oDdltiun An exiierlinent which Is analogous 
to this priM-esH mav be tried out bv imv one by j>luelng 


llu fpmlnt old DuKli city of Ik 1 ft nottsl for rare a Ume from the table In a weak solution of bjdne 


IMireeliilns Is also noitsl for Its imimifactures (»f gela¬ 
tine To Its <pmvs (om< tramp ships laden with cargoes 
of iKintsi from India whlli other shltis carr> to the 


(hlorlc at Id and lett\lng It Meverul davs« The Instruc- 
Ihe puit of the eviierlment consists In the dlscs>very, 
made after tlie solid matter Is gone and u soft glut! 


l nlted StateH large consignititnts of gelatlno that has nous core Is left that hono crmtulns no much within 


been imide from these bones M<»ro gelatine Is ustsl by 
tla I nlted States than all tJa rr^t of the world put 
Ktgctlur for we are the greatest isinHUiners of Ice 
f rtain In the world and It Is a fact that over 9t> per 
(int of llu eonmurdal he (ream made In this country 
KtntaliiH gelaltnc The next lliiu >o\i eat Icc (.isam 
n iiiemlicr that one of Us Imisirtunt 
(onstituents probablj (ame from In 
din and was derhul fnan animal 
Iniues 

Hones from India? Hones of whut? 

Not old lK)ms Ijouglil of the rag- 
phkers* No (lelaltne of tlu kind 
that Is imuU In Hu Vetheilamls Is 
iimde from tin carefullv sclcs^ted Nldn 
iKifieH (jf the fust Indian wafer huf 
fnlo This iH n(d (la hulTalo that 
on<e roamed tlie Great American 
insert In seemingly Inexlmustlhlc 
namlSTs It U not evtn a wild uni- 
iniil In India llu water hutTalo takisi 
the place of the horw It Is tlu prln 
cipnl farm uulimil It Is doineHlIiuUd 
Hut the Hindu does not ont waltr 
laifTnlo—nnv more than he cuts iKvf 
Hiiddhlsm forbids eltlur the eating or 
the killing of all animals and It Is 
bwaust of this religious tuUs) that - .. , 

ninelv tluuisand t(»ns of Hun bleaeheii 
and thvreawsl buffalo lK)m s are 
ii\ailuble annuullv for the manufac 


Itself that Is not Iwvne As much ns OO jier cent of the 
volimii of some bones <onslsts of gelatine 
The rc^ldiu that rtmains In the vat after the treat¬ 
ment with add Is next washed mHn^ times with pur© 
fllured water The purfs^se of this N to remove prac 
tlealh all of the rhetnlcnl compounds fornusl when the 
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One of the chemical laboratories in a Dutch gelatine manufactory, 

are tested 


two general Kinds. One has In riew the dotermlnatloo 
of the number of bacteria. If any, preaeot, tb« other, 
the pemmtage of unessential chemlcahi contained. In 
boih these regards the gelatin© must conform to the 
rigid requirements of the para food laws of the tJnited 
Stales, as well as the often more rigid requirement© 
of individual States such as, for Instance, Peiin«>l 
vanla and Nortli Dakota It la claimed that the gela¬ 
tine liiUNiriod frrun the Netherlands Is hlglier In purity 
than the requirements of the American pure food laws 
demand 

Gelatine is without doubt known by most of ns as a 
dessert Huf there are otlier outlets for it that are still 
more lmfK>rtant Most of It la used (p tlie manufacture 
of Ice cream. In the United States than for any otlier 
punK>Ne, this Immense industry accounting for 8,0001,000 
iHiunds of gelatine annually Tills amounts to about 
double the quantity consumed as u table jelly The 
American candy Industry uses another three ratlllon 
pounds every year 

In addition to these uses, gelatine is fotmd In a large 
and varied list of commercial products A few of these 
are phanimceutioal prodmTs such as capsules and 
coated pills preKcrlbed by the physician Not u photo¬ 
graph could he taken, not u luuUon picture shown with¬ 
out gelatine although the gelatines used to coat the 
photographic hlms need not be as pure as thoae which 
regale ns after a hearty dinner Th© 
standard set bv the Federal food laws 
for ffHvd gelatines permits, out of one 
million purls (not one thousand) only 
30 parts of copper 100 of sine, 20 
of lend HTiO of nulfur dioxide, and 
1 4 of arscnlous oxide, or less tlmn 
one part In 700 000 of the lust named 
But nianv table gelatines ore now 
made so carefully that they contain 
only one-ftftleth of those mineral al 
lowoncea Thus they are fifty times 
as pure as Uncle Sam requires them 
to be 

Relativity and Modern Phyaica 

G LNFnAI Httentlon has been 
drawn to the great number of 
volumes in which an attempt Is made 
to present the elements of Klnstein’s 
theory to the popular reader At 
. , , tlie same time there has hpen a con 

where gelatines siderable number of books offered, of 
more real sclentiffo value, dealing 
with one aspect or another of rela 


tun of golntiim, an well hh tif htme bultiinH and Japanese 
i\urv (urvlnga 

(filutim 1 h fi>und In iho bums of most uniinuN, uh 
Will iiH in certain of tlulr tlsHueH and mtmbraneH, and 
liH tasv Hvallubllltv derives from the fortunate fact 
Glut while innoluble In cold water, It Is oasllj Holuble 
In hilt Winn ctxdid It funnel a Jellv which is able 
to in( hub within Hh masH from live to Un times Its own 
VIeight In water 

In u (hemUal seiiHc ignoilng the hlgliU Inqiortaiit 
ctmHlderatlonH of freedom from luirmful bucieria and 
<*er!nln chcmicalH Introduced In manufacture, common 
glue Ih not greatly difTerenl from gt lutlno However 
littb paInK need lie taken to Innun that glm should be 
ginnfret Hm (‘SRentiuI qunlltv Ih Uh Hlltklness As 
loni, as It is Hutlitienilv stlckv It makes little difference 
what part of tlu animal nor for that mailer what 
anhiul It ctunos from Glue Is oft*n dt'cldediv offen 
Mhe tti the nontrlls laxause there 1h no particular need 
to k 4 <p out the baGtrla that iirodiu*e decaj Almost 
nny pimi food will decav — uuIosh stepH are taken to 
provnt It Hut Instead of saving that gelatine is a 
sort of glorlflnl glue let us wav that glue U often a 
debaHed and nn< U an gv latlne Manv of the nmnu- 
fiuturers of gelatine aNo make glue generally In seiv 
arate faclorlcH or In mqiarnlpd parts of tlie same gen 
«rat fat ton group Hv their know levige and eciulpment 
Guv art Ivetter aide to make II ttum other** but they 
are dtsidtdtv ranful nlsuil keeping thcM* two branches 
of maniifmtnre iinscramldf ri Oilurwls* the pure food 
Imwh would reach out for them In aliorl order Oela- 
tlno lmi»or1fd from the Netherlands Is made from clean 
raw nialfrlut and the proeOHses take place In as clean 
an cnvlrorinunl ns onlv the strupulouHh InHlstenilv 
clean Dutch i>eopIe know how to maintain Tlio old 


add unites with Gie mIncialH fonidng the rigid part of 
Gie bone Just us In careful dieinlcol work, clean, 
filtered water Is iiKCd for this purpose 

t ollowlng this the stca k Is treated mnnj limes with 
lime water, removing unv fats that may be present, 
and at the same time loosenUig the fibers and releasing 
the gelatine Then the stock imdergoeH several wash¬ 
ings and goes to the vut for the next procesH, which U 
the bolting 

The imriKise of the boiling is simply to extract the 
geluGne Nlnc-e It Is soluble In hot but not In cold water 
After the first boiling moat of the gelatine rises to the 
top where It Is drawn off Several successive boilings 
at Increasing temperatim*© (necessitating Uiat the 
liquid lie contained In a tight b^dler In order that hlgtier 
tenqieputures may be arrived at) free practically all of 
the gelatine Of cHiurse the strevngest gelatine comes 
off with ihe first boiling Just os bv far the moot of 
the coffee Is extracted from the coffee grounds with 
the first water 

The gelatine which has been drawn off Is now run 
through pipelines Into a speclallv cooled room where 
the thin, hot liquid soon cools into n Jelly like mass, 
U U then cut up Intc* shetts and placed on nets over 
woodpJi frames which are conveyed to a long alley 
thnuigh which a strong cvtrrent of hot, dry air is 
blowTi The punK>se c»f this is to remove the moUtar© 
In the HheetH and the greater part of it Is removed 
there This puts them in condition to be ground up, 
THiidv to bo packed In the common granulsted form 
for use The bmg process of manufacture Is now com¬ 
pleted 

Rut before it Is put out on the market the gelatin© 
must be tested and graded Each run Is tested inde¬ 
pendently by several chenilstSi and these tests are of 


tlvltv There has not, however, been a serious book 
upon relnfl\ltv, for the serious student, which made a 
mlnUnum demand In the way of technical require¬ 
ments, Dr George D Itlrkhoff has now filled this 
gap la the literature with a book entitled “Relativity 
and Modem Physics “ After dealing briefly with tlie 
clHHHteal phjslcs, the book introduces its reader to the 
space-time Idea, develops this quite extensively, and 
proceedR to the djuamtcs of a linear set of particles. 
Vectors and tensors In two dimensions are dlsciused, 
and tensor analysis developed sufQctently for the pur- 
poKCH In hand By way of a chapter on gravitation In 
two-dliuenMtonal space-time we pass on to the fpur 
dimensional continuum, and coroe to a climax in two 
chapters which show the bearing of the whole subject 
of relativity upon dynaroics, electricity, and the theories 
of matter The book, Dr Birkhoff telis ns in the 
preface alms at definite advances In the theory and a 
novel presentation of the subject, and wo tiUnk It 
aclileves both alms. The book should he of vatoe not 
altme as a text for an undergraduate course In mathe¬ 
matics and physics In which reiattvtty Is to he dealt 
with-HKnietblng to which ottr colleges roost iooa corae. 
but equally to any person whosiSlnte«lectutl wahts 
and educational equipment match, appnn^inlite^, 
those of the upper layer of undergradfippM* It ts PW 
Ushed by the Harvard University PrM. 

G«vMr Heat for ledaiid’a Eomes 

N Reykjavik plans are being made to make us© of 
the neighboring geysers for heating the city The 
geysers are situated Within a mile of the Hflty and 
have iwg been used fof laundry pnrpoeea. ^ow it is 
planned to make use of this aever-fatltiig source of 
beat by piping the water Into the city in wooden pipes. 
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Th« CoatiniioiUhMotlon Clodc That Does 
Not lick 

A CLOCK tn which the pendulum nothing and 
jret regutfltes th« tlmekeepinK with gtvat accuracy 
would teem an Impoaidbntry, but tliU epoch marking 
develoimient hoe lately become un accompIlRbed fait* 
In order to appreciate the importance of the new nio\e* 
ment* which bun lieen Invented by Mr Alexaudir 
Steuartf a clockiimker and electrician of f^llnburgli It 
1« necessary to recall the fnnlta of the mochnniNm hj 
which pendulums have reguUited clocks hitherto 
Almost everyone will hove watched a i>endu1um 
swinging In a clock, wlillo the escapement to whhh it 
is connected allows the escape i^hcel to nunc round 
one tooth at each swing But between llckH what ure 
known as the pallets of the escapement are sliding on 
tho escape-wheel teeth, causing slight friction and un 
less the finest workmanship has been exercised In the 
making of the parts the cl^>ck will not U im accurate 
time-keeper Again, wear affects tin regulation the 
clock, as does also the lubrication of the minute Hlldlng 
surfaces^ 

Another drawback to Ihe ordinary jiendulum move 
meat for certain pun^iscs Is that ilie second hand mo\OH 
In Jerks instead of c^mtlnuoush for the ordinary 
timekeeper this feature is of no cH>nsequence but shonli) 
it be necessary to record time in fractions of h secHind 
ctmtlnuoua motion Is essetitlHl This is eniplo\(Ml In 
clock mechanisms for moxlng large astronomical tele 
scopes and those which drive revolving drums for some 
Instruments in w hU h the measurement of time hv 
fractions of a sectind Is r«iulred, But tJie motion does 
not remain accurate for long owing to the luck of 
effective regulation 

Mr Steuart s pendulum movement overciumH both 
the above-mentioned drawliacka, being frlctloniess and 
(‘ontlnuous, while time-keeping within half a schhidU u 
week of dead accuracy Is easily reached Ueferrlnt 
ro the left bund drawing which shows the moveimni 
dlngraminotioillv A Ik tlie upi>er end of the (lendulum 
which Is suspended by the spring /t What Is ouHed 
a grnvlti arm U is photed at I), whl«h ctdncldes wllli 
the btmding p<dni of the spring when Ihe iwnduluin 
HWlngB Jit represents ii tiny eh*ctrlc motor whUh 
drives the eccentrli 7 thmugh the gear whoedn Indl 
cated by doited clrchs Tlie eccentric T, ns It turns 
rocks the lever P through the roller 8 Tim welglit W 
on a cntKsaMa <*f the lever keeps tlm ivdler alwajs 
pressing Hgiiinst the eccentric 
We will assume tiie itenduluiu to be In tim mlddh 
of lu swing from left to right, the gravity arm bj Its 
weight H|n»Ued at /*’ giving ennugli impulse to kc’ep tlu 
jiendulum swinging When the pendulum has swung 
u little further to the right, the contact f; strikes tlie 
fixed contH<*t tf and allows <h‘ftrl< <Hrr4nt to How 
thnmgh tlie motor from the hatten A through the 
pivot /> and tlie grnvltv unn th* (Irtult Is-lng shown 
hy dotted lines In the meantime the acentric T has 
moved fvirwurd allowing the roller fit to swing to the 
right under the Influence of the weight W P tlierefon* 
swings to the left and engages with the grnvltv arm 
ratNlng it <!ear of the pendulum on Its return swing 
imtll at the end of the movement the gravity arm Is 
lowered on t(* the pendulum hy the eccentric puslilng P 
over to the right, and another Impulee Is given 
Tlie naotor naturally runs faster wlien current Is 
llowing through it, that is, when 0 and /f are In con 
tact It Is kept nmnlng between oontatts hy a fly wheel 
and by a reduced amount of current which flows, 
through the resistance H The longer the cnirrent flows 
thmfore, tho faster will the motor run and drive the 


clock But the faster it runs 
the sooner will the ecctntrh 
cause the arm P to movt tin 
gravity arm to the hft and 
MO break the cont ict »nd n 
duce the current Thi'- 
slinrtenK the time that iln 
full current flows, and Huh 
fore lessens the sfteed of Dm 
motor In fact tlu comblnn 
Hon reguIatCH ifself 

In actual p r a ( t i ct tin 
gravity arm nnd fiic level V 
may i>e fuhruimd on tlu 
same pivot niiirkul I) and u 
in th( right hand dm win,, 
while the e<-<«iitrU 1^ dir 
ferenlly phued, hut flieMiN 
of oi>cniU/ins is tlu siiiiu us 
dc<k rilKMl 

With tlu Invintlon is it 
talned II continuous uudlon 
snltuhli for drl\lng astro 
nonilcal teleMojtcs whlh 
time-charts nf rcciudlnt. In 
SI luruents dri\t n itv It c in Ik 
divided Into fractions of i 
second hUsirlt Ullsigniis 
can be made at anv Intervals 

of time without dlsturhlh„> the pendulum The driving 
IKiwer Is not limited nltlmuLh that rcspiirtd even for 
large (urret oJocKk Is juklivi'df The heaxh'-t rli)fk i an 
lie regulatul hv » comparative U small i>enehilum Tv 
tra filcfion In the feitrn of -.now t»n flu fuinclK of a 
turret (IcMk ims no elTcs t nthei than to cause \ tem 
iHtnirv microscopic lug of < Im k time and longir i>erlods 
of (ontmt Variations in the voltage of tlu driving 









utterly fool proof is the mechanlMm 
of the new clock that the one whose 
hands arc illustrated kept perfect 
time, though the fourteen pound 
weight shown was suspended at the 
end of the minute hand 






I fft Dintfntmnuitk iron Nt f(i«t(on of th< fhiv,ry of Ihi m w 
cliick PlnKrAiit )f un mtunl ln»UHhlim 

The electric clock that moves smoothly and keeps 
perfect time 

current do not alter tlu ivirage s|xK*d of iho motor 
h ven mUsc'd or faulti lonijols oause onlv slight tun 
[M)rar> Incsti its uit ss 1 lu iKrforiiiHme Is ulinoHt Indc^ 
IHTident of tine workmanship And llnally, the clock Ih 
silent 

A clock with a ,ifliHMmd iundulum working on this 
Kvstem kcopH time wlfliln liulf a scH*ond iier week 
Creator accuracy than this N tni]K)S>dble unlcsn Hu 
isndulimi Ik» enclosed In an iti tlgld i,H»e Incidcutullv 
It Is quite iKiHHlblc to iduce 
Ihe iienduluiii in u vac mini 
c IS 4 deep uDderghmnd when 
II vcould 1)0 free from vnila 
tlons of fcinperufure as (he 
i(Mk Itself nmv !k> at a dls 
t mcc 

Tlie turret clock of which 
tho hands are Illustrated Is 
»Jrlvon hv a 1/2'") horsejunver 
motor Controlled hy an H- 
ounce fjendulmn Kven the 
l+'Potmd weight nhown hung 
to the minute hand Imd no 
effect, In fad, the clock has 
kept accurate time with a 
%0-pound weight hung on the 
minute hand one foot out 
from the center The mech¬ 
anism of this clock Is ex 
reecllngly simple conslHflng 
as it does of triple-reduction 
worm gear between tho mo¬ 
tor and the minute hand It 


The brake meter designed by the Bureau of Standards for checking up the 
effectiveness of automobile brakes 


is bollevod that Mr Stcuarts luovoment In tho most 
Impirtant dovdopnipnl In clocknmklng wlilch 1ms taken 
place In modern llinos 

To Measure the Stopping Power of Automobile 
Brakes 

A dliChld KOMI IT U foi making a gtuiiltic icvord 
of tho l)oha\ior of an aiitoiiiohlh vdicn tia hrukcH 
an applied has Ihh n Invented at the Biirc^iiu of *^tund 
arils ind Is Ik Ing used foi muklug tests of tho dtcs.fivo 
lUKs of laukcH umtci vailniis conditions The Inntru 
mini 1 ‘ojjslstH cMMcntiiillv of a lauw wdght namnted 
on the U|ii>oi end of u ^tlfT sitrlng with a isn unci iniiltl 
idling mcshiinlHm foi rtcorcllng (ho movoincni of tho 
\ I Ight on a strip of i)uiH*r Vs the brakes arc ippliod 
ila Uu rtlu of tlu wc’ 1,.111 cimscH l( to swing forwnul 
ihc extent c»f tlee motion In Ing pro|K)rtiotml to tlic rule 
Ml which Ihe car Ik losing kims d The wlado upparulus 
tils Into a small wcHeden case and Is j)lac‘cs] on tlio rtcH>r 
(d the car 

I la curves dnnvn Indicate the /one apjelltd hv the 
inakes to Klop the car jiiu! show how this forte varies 
tliiouglioiit fheiMciodin whieh da carls In Ing stopfssl 
In e*n( of these cui\es a distinct lueuk mar the emter 
was found at which |Kdnt tIa iuaklng force hud 

dre»ppe(| to less fluin half Its noimal value On going 

buck over the naul tlu ohsetvers found a gixust) himU 
which the ear laid goiie* ove i at the time that part of 
the curvt was Im Ing made 

In the ufTcujiimnv Ing jdmtogi«|>ij 1 represents the 
liimr It Ihe wclgld, C the imlli v for the wire cejn 
nesting tlu timer to the tiudiig jeen 1) the motor fo 
drive the (kiih r h the nauoi to dilvc the timer f} the 
ijiso for the welglit and spring It the swilcli anel / the 
wrKiden case tlnet liu loses jlu whole a{)|mrutus 

Anotlicr jeen, oicenUtli li\ a motor to whieh the 

taehoiiMter Is attached, puts on the chart a scale of 

lime while Hllll anotljer isn permits of recstrdlng the 
tlnm at which the drlvei is given the signal to stop It 
Is found that nn iippreclalde time Interval elapses be- 
twenn Ihe giving of this signal and the coinmencermnt 
of the' braking tu lion the Interval vary Ing with the e nr 
tin drivel and tin drivers cseupatlon at the time tlie 
signal was given The average of a large, number of 
tc'stH with foot hrakcH was four tentlia of a second dur 
ing wlilcli lltue the car would Imve gone 12 feet if 
traveling at a spc^csl of 20 mlleh an hour The lime 
Intervals varied fn>m 0 Ti to 0 0 seconds <7on«IderaWe 
dclav was found to occur if the drivel was shifting 
gears Rt the time Hu sign il was given, or If he had 
his foot on the gas id the time The delay was much 
treater with the' laind laake than with the fexet brake 

GeU Russian Metric Rule 

T HK Metric Association of which I>r t.eeirge F 
Kuny is President announced reccmtlv that it hud 
rcrelved a copv of the. derret- hy which the Kusslnn 
(.ovemmont now permits the use of onlv metric weights 
and measiire-s "Tlic new Uusslan laws covering weights 
and measures exphdmd Howard lUtburds Serrefarv 
of the Metric AsMHlntlon "throws mw ilglvt on Hie 
relations Ntwe^n Fngland icnd Hussiu Ip refofon the 
Urltlsh quart gallon and other Ucpild measures which 
diffei bv more than 20 inr cent frnnv the' (***rresi>oncling 
measure In the PnlttHl Mttites have been used to a 
limit eel extent In RtissIh Hereafter any dealings the 
llriiKh It ive with Uussln tatisi U on the metric basiH,” 
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NEW and dotortnlnod piTort 
to tlncl a mnins of * xtloKuiRh 
Inf? Ilu dpNtriKtht flrtH that 
Iitivp bopn niKinj; for jliitm In nnthrndte 
laliurt of ^pnn'‘^ !\tmln la now tiplng 
Ilium ImiKllKl h^ II nuinhor of now 
ho (xpiiriMhrn of k< vi ml oh) ontn to Dio jxilnt 


fin s and 

wlart Dr erul«Mi<pu of gusts \n )x ginning to constitute 
a thrMit to limn in lift tiul liuhltutlonH 

tor half n tun ms Dh lust onglnts*rs In Dm employ 
of the gnut lojil produt Ing ronipunli^s and tin Hchn 
tlstH In Dip pn\ of the Mute of r<nnH\i\(iiihi and of tiio 
I ish ral (hoininunl hino lioon tr\ing In vain to llnd 
a iiRthod of I Mlngulslilng th<*st* llris ^'o tin *ngiiiisr 
wlio Is not fiiiiilihir alDi Du vast < xt< nt of unthratltp 
intrip ojHrillonH and (\pn to Du hiMJian wlDi oul\ u 
lilgli mIuhjI kno\^hdgp of plivslts tin proldPin Ih su|ier 
fhtall} a Klinple on< II notild sisni Dint It should lie 
tiiHV plDur to flood tin Imnilng sutlon of thi mine, or 
to s\ nl np all oiHnIn^.s and huHomti tin comlmsDon hy 
a Intk of owgui iSotli nuLliods liavt )hs n trhnl hut 
w!Di Iiullfftnnt and ttmiMirarx suci pss foi nuHons that 
wDl he explain**1 

It has b(_*D suggtKl*sl that all the old nipthods of 
attmipDng to lontiol mlia tins fall het nisi Da \ di^ 
JMnd on time fttr Duir sukish 'Ilu niwtst plan Is to 
nttiKk the Ida/t dlncth b\ an (hnant that it Is 
Ih VPd tan la fon pd right tip to the tire In addition to Dip 
gases tltroun o(T 1j> Ilu liiirnlng (oal it Is prois>s(d to 
nilJc some of the faiuUlar * homli als dlwanerod In r* cent 
yutrs and whidi huM a di Unit* sinotlu ring elTei I All 
but two of Dio o|Hiilngs to a burning iiilm ^\l^ lie 
wahd under this plan One of tlu s* oiHtilngs \dn Is 
used to draw out tlu gas* s b\ fans \ tank or com 
pressor «111 lie set up and tiu gas ml vim I with the 
einotherlng * b< nih ills w ill tlu n b* puinia d hack Into Du 
nilnp undi r pressure 

Tbt tngints rs IuIUm a gas nm Im priparid whlih 
will penruale wbatiMi air rsMk*ls nan la left In Die 
mine to f*sd tlu Ur* and will still la ll(a\^ *noitglb 
ptrDcuhirly slnct It will be umli r pressure to stop any 
midisioMnd air links Tlu alt isK'kns and Da ulr 
leaks eoinblne to lnt*rfere wltli Da o|>eratlon of both 
old methods of fighting mint llr(>s A sniiii <tf antlirn 
cite it Is gnu ralh known nearh nIwa\M lies at an 
angle In uoikings of am magnitude this seam will 
undulate at s*>me iM>ln( or other When Iht mine Is 
fl(H)ded the undulations cnatt nir traps so Dint the 
water rannof noirh the lire 

Sometimes one compmu will lie otierutlng on the 


The Problem of Mine Fires 

uplier end of a scum or slope, and another <*ompimy on 
tiu lower If u tire starts In the upiier mine water 
< iimot be used to an\ extent wlDmut tlu danger of 
Hooding the lower The great shortcsmdng of the stal 
Ing plan Is found In Du tmuionsi f\i>unst> of anthnicile 
workings No one who has not been at least over the 
Idlla of the Diree great anthrmlte regions of P*»nn«yh 
lunlu to view tlio cotmlless breakers rearing their ugly 
heads lan realise the txl*nt of Du cataconitm b«neath 
theng Some of the larger companies luuo been nt 
trimundons expense to prepare maps which they believe 
to be ctimplele Hlu)wlng everv sliiift and chamber *tf 
tlu diggings Hut It Is not uncommon for Du in to find 
a forgotten drift, iierhapM with the undi rgroiind en 
tnnte hidden by crushed rock or sintf 
W lun a mine Is seahd by thi plan f>f c<»ncrete walls 
at all ^nown openings surrovindUtg a Are area and 
then Is no diminution In Die lm\rK, tlie oiarntors 
s*tmeDmeH dig tremlu"* around tlie fire ana and fill 
Du in with clay or even c*»ncrete The dl(n<uItN of Dr 
problem is jierhitps 1 h‘s 1 ettiplmslztsl by this No one 
(an tell deHnltdv In width dim Don A ndne Hre will 
spread Tlie dire* Don of Die seam at the last cutting 
ma\ Ih? known Hut then Is nothing to show that It 
diKM not dip or rise Just beyond that point and W) fur 
no nuDiod has U'en devised tu get an^where near a 
ndne Hrt because of the Intense heat and the snioke 
Mine eviieiis Hnd that the popular opinion of mine 
fires Is far from the mtimlltv It Is generally thought 
for Instan(‘e that nilllions of tons of coal are *Hjn 
snnied annualh In th< dozm or more flr(»s now raging 
In Die anthrailte ngtoim As a matter of fad the 
actual coni consumption Is relaflvelv Hmall The dam 
iigt (lone Ih iiiiilnlv Iw the unioki that shuts olT vntuahk 
Winkings and makts It Imfiosslhh for tlu operators to 
take out any (s)hI Thus sealing Is reHort(M] to not only t*> 
sturvL out the tire hut also to ke*p the smoke out of ad 
Joining oiienithms And here Du uncertainty of Die old 
nuthods besmmes Im reiiHlngly apparent Sealing halts the 
lire onI\ In known umpisd (haiidxrs Mre In a mine 
never hums dlrtuDy on th« face of the seam DmI Is It 
will not citnsume the solid vein It Is the hmse coal that 
bums Hut Die luat from this causes o eonstanl eon 
traction and conseipu'nt ero(klng of overhead strata 
Tlu tiresHure on the fare of the seam breaks off more 
coal and this adds fuel to the Hntrie An anthracite 
mine tire might bo Ilkwuul to a perfect automatic stoker 


with an unlimited supply of fuel 
With eeaU all in place the tire may eat 
its wav slowly, during a period of yean, 
through u seam until It gets Into adjoining work¬ 
ings. F\en If the fire area has Iteen surrounded by 
IrendieM It may cut tinder the tire wall, or go through 
It This phase of tire spread Is somewhat of a myo- 
tery It happens but no one knows exactly how It 
Ih a matter of record in several great mine Area, 
notably In the Summit IIlll mine In Carbon County, 
where I he fire has been raging for fifty years. A 
tixDch 2y) feet deep was cut around this fire area 
it was four feet wide Wet mud was sluiced Into this 
trtndi some vears ago Hut the fire is now burning 
iteMind the nmd wall It Is eHtlmated that several 
ndlllon d*dlars have been exiiended In the effort to halt 
Dlls parilciihir tire The vein 1h one of the richest 
knowm, Isdug nIxIv feet thick 

Tlmt a fortune awaits the (nglneer who can develop a 
(piUk and certain mtthod of extlngulahlng anthradte 
ndne llns goes without saying The time when It was 
dicuper to abandon a mine, flood It and let It bum 
beiaufte Dure was Just us much coal on the adjoining 
lidge, bus pnswd Coal In trenundous (juantlDefl Is still 
tlicre but U Is (lonely held, royalties are high and 
* vjienses of operation ure greiiDy Increased The 
largrr oixnitors partkularh tind their profits In work 
Ing every available drift find they are dctenulned to 
find n means of stamping out the fires. Alt sorts of 
efforts have Ivoen made to devise oxygen helmets that 
will permit adventurous miners, earelefis of life, to 
venture Into the miles of tunnels tilled with poisonous 
smoke There has lieen talk of asbestos suits In which 
these daring workers might penetrate Dirougli the In 
tcn>e heat, but noDiliig pracDcal has ever come of either 
plan 

TbcoreDcal exfierts have lieen Insisting for some 
years that the answer lan be fumNbed bv the chemist, 
but ill retofore Die mining experts have been able to 
find the flaw In most of the plans suggested The 
wmie experts hold that there are many problems to 
be solved In connection with the new plan before it 
win work but they are said to l>e Mgreexl that It is the 
most feasible Nuggestbm wi far made not only to deprive 
the fire of Its cswnDal oxvgen but to supply It with 
a suffotatlng diendcnl agency part of which Is the 
very gas that the tire has thrown off A problem now 
lielng studied U to make this heavT enough so that It 
will seek Die lower levels bv Us own weight displacing 
the air and gradually choking off every vesDge of tire 


Civilization and the Microbe 


A(^l RIA, geniiH or inkrolieH 
an so small that fiftevii mil 
IlonH of iiillllonH of Dam 
would wanelv balanit an ounce wilght 
Some of Du III kill us ^(t we e anmit jhih- 
slbh dll wlDioiit Du III In fn* t wlDiout 
Diem WH should all dh fur H«Mmer than we would with 
them Tluv stvin to iiave evolM*d iilonu with ns and Du 
otlur animals and imw w* an Int* rdeiiendint, at least 
with many kinds of bmlerla 
'Ilu many kinds of bmlerla fall Into tliree groups 
ncMMirdlng to sbaiie Tbe spberiial ones are called 
mcc* tlie rod kIi aped ones haf'tih Du cMirkscrcw like 
ones Hfiirilla Tluy are all colorless An averaged 
Hl7A*d budllUH that wlilcli ciusts l\phold kver, for In 
Ktuniv measures iilKUit oiirIwj I\*‘-tb()UMaiidtb of an 
inch In lengtli That of ‘ flu is nlxml luilf tbaf kngDi, 
m cording to ArDiur Isaai Kendall bean of Nortii 
wt^Htera bniversltv, riihago wIuimc new work IvlU 
7d»Don and the Mlcrolie was w rift* n as a iMipuIar 
of Die lulhDks of tbe microbe Here we 
are told that a bin ((rial liidl\ldual xrows b^ pnrturl 
Don First it * longate n soiiuwbat be\ond the normal 
Hl7A TIun a slight omstrlitlon aptsors in the middle, 
and lUMoiiiltig do* |>er and d**eiiep the IndHldiml divides 
into two e\a*D\ slmllii! *tlls of (ipial size AM tills 
takes little Dine, for under favorahh' e Ircumstancea 
this newly gen*raUsl Individual will have given birth 
to a third gem ration within fifteen minutes 

Many biuferla can row 1 or oars the\ have fldffclln 
little whips’ whos» dliinut*rls idMMil oiu Iwinhundrid 
and Hfly DioUHnndDi of an hub and bv wiggling these 
In a manner (julte like Du motion of ours tbev arc able 
to progress thnaiKdi n Ibinbl at tlie alarming rate of 
four Indus p( r Imui—about ns many Inches per hour as 
a man can row a Unit in miles 
When living eondiDons do not suit them In case of 
heal or tMreme drvTvcHs or cold mkroUs have the 
jMvwer to ‘ hllHmale ’ Tluv ktnn ftportJt wlinse function 
Is to ln( reuse the rcslhtnnce of the residual gi rm sub¬ 
stance contained within them so tlmt they nmv survive 
not only heat and drought but some dumkals and 
long durnllon of time '^onu spores mnv be kept In 
iHdllng water for several hours without klMUig them 


while biullll of anthrax which have been kept in dry 
storage sime Bo years seem to lie ns good ns new A 
nuaise under whose skin they wire Injected dle<l Just 
UK cjuicklv as another mouse DmI recclvtd Die HuniP 
treatment from th* same hatch of anthrax germs 35 
years ago 

Hut not all mb robes have the power to form the 
8tK>ri‘s wlildi carry them over hard siiells and It Is 
fortunaff for us that they have not It Is due to this 
fact tlmt we ore able to pasteuri/e milk slmplv by 
lunDng It to 14M degrees Fahrenheit, retaining It at 
that temperature during twentv minutes and Dien coed 
Ing II rapidly to 41) dtgreen Fahrenheit While this 
low heat d*x>s not kill spore-fonning microbes It does 
kill or seriously weaken those which are pathogenic to 
num 

The freezing of iNicterta in Iri kills off most of them 
This Is not due to the direct effexts of cold, but actually 
to tlu crushing done by exismding ice crvstals A few 
gem rally escaiie but repcatcHl refrw ring further dec I 
nmtea their numl>ers '\et so great are their repro- 
dmtlve mowers that it Is by no means safe to assume 
that Ice, because It Is Ice, Is germ fro* Olven a few 
survivers the whole communltv of microbes can regen 
erate itself In short order provided there Is food—and 
there Is pUntv of genn food In the buiimn body 

One verv old nu thod of defeating the microbe with 
out actually killing him H to use salt That mlneml 
has a powerful ntllnltv for water -It wantH water and 
will go to all sorts of ends to get It thawing lee for 
inslantx* Suit acta as a preservative slundv by blotting 
up the water that the germ has In Ids svstem, just ns 
we have wal* r In ours He either dries up and ceases 
to grow and stilMlIvIde, or Is nctunMv extinguished 
ru kUng or “cximlng ’ h method used bv past genera 
Dons for preserving food depended on n similar affinity 
of saltpeter for water In this manner stmie Egyptian 
mummies were preserves! Sugar has a very similar 
effect, and honey may l)e similarly used as a preserva 
Dve 

Hacterla do not themselves injure ua It la the 


polscms they mnnufuc*ture and secrete 
which give us disease and often kill us 
These tMiUnns are culled “toxins But 
Die iidnute the body Is Invaded bv these germ produced 
toxInH It sets to work preparing its own antitoxins 
Ibere Is war If the bodv Is In good eondltkm It will 
probably l»e able to make enough counterpedson to whip 
the toxins Hut If there U tfm large a dose of germs 
or If a relntlvelv Hiimll dose finds us weak und “run 
down the germs win—unless n dose of anD toxin pre- 
imnMl In some oDur hcnlv generally that of n horse, 
ruHhcH up reserves und savcw the day 
Modem sewage dlHpc>snI depends on bacteria Here 
N a fine Illustration of ime terla that are very helpful to 
man In sewage dlsinwal plants the filter beds consist 
essentially of layers of wmd. but It U not the sand 
Itself that doejc the chief work of purlflcatlon On top 
of the layer of sand there Is kept a thin layer of ml 
crolies, n living carpet through which the pathogenic 
bacteria must imss. If they nr© to go on living The 
water which passes the layer of philanthropic microbca 
Ik ho pure, not merely In appearonco but In the sens© 
of freedom from germs, that one of the regular show 
off acts of empInycH of sewage disposal plants Is to 
drink the water us It Issues from the filter beds 
Ordinarily we are unaware of the presence In and on 
our body of many kinds of microbes, but they are 
always them Generally our skin Is so Intact that they 
cannot break through It and got Into the blood Hut If 
the skin Is bmken theae little opportunists at one© 
seize their ehanee, ejiter and begin to establish them 
selves and multiply Some bacteria enter the body of 
man through the air he breathes TliU is especially 
true of those of tuberculosis and ‘‘colds” which are 
eften caught os a result of the spray that floats through 
the nlr to distances of several feet after those who 
harlsir the germs of these diseases cough or eneese 
In general, the sum tvital of mlcroMc partlclpatlcm In 
life Is overwhelmingly on the side of benefleenoe The 
notorletv that attarhes to the microbes arises from the 
Interference of a small bht extremely formidable group 
of bacteria whose activities are In opposition to those 
of man and the natural outcome of the Struggle be¬ 
tween mankind and microbe has always favored man 
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O NB of the fflgnntlc IndiiHtrlnl achlcveinints of the 
raoOem state, nvhith often jt^'es unMunj; vhlle 
praise Is beInK lavished Uimn some far less noteworthy 
Item of dvIllration'H strut ture, la the feeding of a 
Kreat nation Without turning our attfntlon at all 
toward the wavs In which this task Is atNsiinpllahed 
we present herewith some fisrures that will show Its 
sheer majenttnde 

The people of the Tnltetl States spend for food 
$49,000 OOO per day—$1 ,'K>0/)00 000 per month (tr 
$18(000,000,000 per venr NwUlv one-third of this 
amount goes for bread, p^taro<*B fnilta, sugar and 
other food of vegetable origin The other two-thirds 
plus. Is spa 3 t for meat, fish, eggs, butter, cheese, lard 
milk, etc In the eourso of a year, we consume over 
two and a half blllUm eggs and nearly ten and a half 


billion vf milk Tin oggs ctinsumtHl In u Hliigh 

dav if coinhmtd In a shiKh shell wtmld imikH nn 
ellipHotd *10 fett lung and J-l feet In Its Hlutrler, (In ular 
dlium ter-^Mfuiietlilni, bcKldc whkh even the dIuoHuur 
epg of revent fmiio uoulil -shrink lntt» InsIgnttluimH 
Ami the lullk lK)ffle that \Nniild hold our dallv rullon 
of this \itHl f<M*d would )h 883 feet high and 15-i feet 
In dl nnelcr 

To Homt* e\lint thir« Is (Ui[»llcatlon lietwion sevepnl 
Items of our drawing In whkh these and othei fmts 
(onnotl<d with our dalU 0rf‘d supph an Miown 
^rapfikailv All Ihtse figures are got h\ dlvidfnjs I he 
years produdlon Into Hm euual portions lint tiu 
milk thut went Into tla production of the butter, 
cla^ so and Icecream ti^iind Indrpendentlv In the milk 
production US well dit not drink an ndik 113 


mllllun (iiiuris jk r dii\, or anything like that—If we 
did, It would nil an a i(iiart upleve (>er da\ a dlrv^t 
ntnsuniption that Is not appnuohed Our urtNt Iiuh 
been unable to separate lla milk Uml N oonsimied 
direct from that which gmshaik Into the inaniifin lure 
of othei foods howtvtr ho tin duplication N unavoid¬ 
able We KUK]SH I also tliat Ills larcl Is included In 
the isiundage of Ids int at anlinai a-, well as In that r^f 
the lard pail hut of this we are not cerndu J-ven 
allowing for sue li duplication liowever the nhowltig'^ 
for our colleetht dalh apistltea Ja a inoHr Impressive 
one and It must !h a source of c-onllnuiil wonder that 
an ugrhuUunil iHipnliitlon whosi ntinilx rs fonn an 
c vdvdwInching im rc'entage of the total population Ik 
iihle to kevp up with tlie d( maiid for tlic^ niw nm 
tcrials from which food Is made 


UNCLE SAM’S DAILY MARKET BASKET ITS CONTENTS IN DOLLARS AND LINTS AND IN MORE FDlBLE TFRMS 
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Harnessing Arkansas Water-Power 

How the Ozark State Plans to Develop the Facilities for Milling its Own Cotton 

By R E Lwingston 


|l UIMi tin nttni r**HUltlnk from 

1 uril s ofli r t(i |Mir< has* tin SlmaU 

pnt|e<t fiMiii till ItoK^rltilH 

M n Nj)f) liuU sliMiilfl 1 orti '* ofl.tr Im n 
lUMiil, tliL t,nnt (UpltntlMt stitiuUl not o\er 
^ look AikiinstiH or tliH State Iihh a 
lar^ti iHruiila^i of uaNt^iihh thin an\ State 

In till I'nion 

f ni \uiiM ArkiuiHaN Ims U«ii hIhuK forRlflfl her way 
up as a lotton Stall niitll l^‘^t \uir, 

Govoraiiant s|HM‘*tlu¥ jilaind her hn 
ninkliij, tliliil In tho iiroHarllon of 
tin this \ Mtupio >tjt Arkiuirtiis has 
laaitluilK no (otton iilHIh astdo rrotn 
OM rails fiHiorlts and t^\lIU Hplnnera 
'Ihe nisst IiuK Ison ohvlons to (inzins 

of III! state lair (luati ihinm i hii^ 

fit! prohh Ml tla splniitrs of the 
oust an fiirlnk the Hniiu prohliin 
^^la^ It iHiaiia known that laanU'^ 
fai t urei s W( u luinilh uppid 1 ms a use 
of tills fad and that tin numii 
fatturt of (oltou pio(js In tiu United 
Slul4*is would unit llciillj doalile If 
cheap jHiwir tould l/e ohtalntd a 
inoMhKiit was slarltd l)\ tapltullsla 
of Arkansas lo InUiest eastern i apl 
tal In la IptnK to hiirniss tin IT navi 
gahk rl\t rs of tia stall 

i^nkiniM rs and < npit lilsts came 
from lla Past to Imistl^att <las kink 
ut» t)ie fall of tin rhtrs (la aiiaaint 
of cotton prodmed, and tlu attitude 
of manufadurors lias found that 
70 tier unt of thi cotton usial In 
MasHia husdts splndhs Is \rkunsns lonK staple pnaluit 
Tla \ found that iuan> mstern splnmrs would klndh 
Initld nt w faotnrlis farthtr wmtli to wi\i fnljrht and 
jMou p t x'tM nfw Tontiaiv to the usual Idea pn\iilent 
reKurdlnif the state Arkimsiis Is not flat hut Idllv 
with the ixicptton of the ilih pImp bottoms and tlie 
ureal rhe lU Ids In the soutlieaHltm imU of tlu Stale 
Mmh of draltiiike and UviH^work has i onmierdallzeil 
tlaw jairts wlihh fonni rl\ iiresenteil quite a t>roblem 
The entlri norttam half of tlie State Is niouniainous 
iHinjc In the Oark thain while the 
ffNd hills rise ahru|)tl\ here and 
there, smith to the [/mlslimiL line 
The iiiountutnH (ilsumdlnK In pint 
liiiMh and Kiim which Is sldpiied 
noPl li and east In at quant It ics, 
olTi r Indui'einentM for ullli/lnK the 
wall r iH>w< r In tla krtiit lumlier 
iuIIIn 

Ttie mountalnM an not of note for 
tla Ip hi tRlit tlu re 1 h lUk hut two hlph 
jH aks In the State Alount >itbo and 
Mount Miuia/lm tlu latter Ixlnt: the 
hlkhest isak lietwfsn tlie UfsKlis and 
the Allekhanles Hut tlidr abrupt 
cltns and dustirlnt, is aks create 
nuidi fall in tlu man\ mountain 
rlM \A and hnMiiis 
1 Mirlni; the i>imt Mar ppojoi ts 
totallDk the ixiundltiiri of more tluiu 
fort> million doUat*'^ huM Usn 
IntiiK la d some of w hh h are tw o- 
thlidH Ihvlslud otheis ritmpleted ulid 
till kieati^sl Thi WhWi HUir pro}- 
ist hut harih started 

In the wt Mil m t>ortlon of tin state 
on Iltth AIullurr\ riM r dams hii\e 
hisn (onsliuitid h\ 1(« nl lapltnl to 
tla amount of /nii million dollars 
and ilu iMiwer is iistd lo furnish di'e- 
trh llkhtink and for loi al mUls 
(In Illinois Idvou In tla midwest 
em part of tlu Stati a dam has Just been rebuilt, 
whlih fumisheH jKiwir for llkhts and ^m^hlner^ for 
half II do/m towns nnd fttr so\eral coal mines and 
tompiysses This ton Is owTpd bv State capitalists 
Hut it Is tla Rlkimtli White IUm r jirojiTr which will 
all nut national attimtloii for tlds will < reate more 
]yiwir thm the kreat Kinikuk dam and will la* built 
b> the Maine enulnm^r AAinolntt around old Hound Top 
Altuintain about whom mther parts rhe i touds hank 
tholp gauzy druix^rUs, rippling eastward from Dig 


PUmiond Onio, crtHT** Huflalo rUtr and \t» tributary, 
IJttte Huirulo and on the parent stnaiii the first dam 
will Im. constriuted ThU will cost, with Its sinaHer 
dams, alxiuf t\ elvi niillion dollars and will create 
IMKMl horseiK^wir 

J 1» fall mar HufLulo Khoal Is 11 feet per mile more 
than twliy the fall of the maimnuth Muscle Shoal 
dumber J dam Is to go up near the limn of Norfolk, on 
Hie North Fork rlier Thla will be a larger work than 


that of the Uuftalo costlnk tlfteqn lullllon dolbirH nnd 
mating horsifumer The waters will form a 

lake I (HI mlUs long to be known ns Dixie Luke, and 
ivtt4id o\tr the State line into Allssoiirl, ond on up 
to tlte powu site dam at Lake TjimMsuuo Including 
Inns nnd arms that will lie formed tilunk valleys nnd 
(ancons that He abrnk AVhlte rl\er this lake will ha\t 
a shore line of 4(10 jidleH This It is confident)> be- 
HevecI, will Ite the largest artWclnl body of water In 
the world. 


The largest nnd flnnl dam of the eight forming the 
glkuntlc projcict will l>e the Dixie Dnin at Cotter Ark, 
I his w til be tf'iO fivt high eo»t fifteen million dollars 
and wJH have with the i>ower from the siiuiller dams 
joOdflO hursefK)wer AAHien completed, this will be one 
of the largest In the world, Tlu >Vldto river basin 
drains an area of 6200 square miles with an Average 
annual rainfall of 40 Imhea. As wane of tho river 
bottoms have lu*en sulijeet to owrflow In unsual sea 
Hons, the holding In check of the water vriU be a 


great benefit to land-owners throughout the region 
Tlie final chethlnga have been gone over, tike moneys 
ba\e Ixvn rulped and U now remulna ftfr B(r Hugh 
Coojier, builder of tho Keokuk dum, and bead of thU 
project, to push the work Co oompletion. All aurveya 
have lieen (Hinipleted and inuth preliminary work done. 
Col Henrj Allen, whit served on the Panama Canal 
CommltwLon undi i President Rooaevelt, la chief engineer 
for the (^naponyi assuring the work to be In competent 
hands It will require nearly two 
> ears In which to complete the 
project 

Another great engineering feat, 
nearing completion U the RM River 
project w lilch U more than two 
thirds finished, and represents an ex 
liendlture of five niHHon dollars, 
fltlng BO600 horsepower This cen 
Hints of three dams, one at Hebei 
Springs, on Uttle Red river, the sec¬ 
ond some 20 miles eastward and the 
third on Red rl\er proper, near tlie 
old college town of l^rcy Tliin 
region abounds tn lumber, cattle, and 
siQHlI fruit raising which would 
profit grenth by cheap electric power 
being lieyund reach of the natural 
gaa fields In the western part of the 
State This bit of engtneering has a 
auturul rock hose which has been the 
wonder and pride of the engtneers In 
charge When finlsheti this will sup¬ 
ply a number of towns with electric 
jsiwer, aside from cotton mills which 
the> hotte to locate This cimstructlon 
has been put forth b\ local capital 
A smaller project but u Klknlficant one, Is that of the 
dam acTi^ss Spring rl\or In tho north-central part of 
the state, near Imboden This will cost one million 
dollars und create fiOOO borseiKiwor It is owned localtv, 
and Is a part of the great concerted Industrial move¬ 
ment of the State 

'furnlng suutliwurd we come to a two-inmion dollar 
project on the Ounohlta river near the great oil fields 
Much cotton la raised In this portion of the State, and 
« deep waterway will be construited, 
whereby cotton may be floated down 
by Mteamer to the Mississippi, and on 
to New Orleans, thereby gaining a 
great saring In fr»'lgbt rates. Oil 
tanks, filled from the local pipe lines 
can be put upon barges and sent to 
the gulf tf) snprdy the ocean liners 
At Arkudeliihla where one of tho 
dams will be wnwlructed, are situ 
ated some of the largest flour mills of 
the Moutb, which will readily utilize 
much of the new itower created There 
Ims beiai no organized raovoinent 
among tla pftiplo of Arkansas for 
h\drnullc prji^er yet one project en 
conragwl the launching of another, 
und the ussuranoe that th© great 
Dixie project was actuolly to be car 
rled to completion, gove UKSurance to 
those Interested tn the furthering of 
the great Industries of the State 

A Submarine Gold Mine 

I\1NQ for $32,000,000 1 « a form 
of siKirt that should amuse an> 
one. whether a diver or not, if he 
were promised one thirty-second of 
the treasure During the war th© 
steamship I^aurentlc, laden with gold 
to the extent of the sum named was 
sunk off the coast of Ireland In ninety 
feet of water by a Oerman submarine Since lOlS the 
divers who have been at work on tbs wreck have 
brought up the entire amount of gold, in addition to 
ahnofft 16,000,000 ha SUw spscle During the first 
three years of the work only 608 hors of the precious 
metal were recovered, but after the adoption of the 
galvanometer In connection with a prod with which 
contact la made with the bars of go\d, 2100 bars each 
worth from IfiOOO to flO.OOO were recov^tfd, In addition 
to the sliver as stated. 



One of the smaller dams near Russellville, Ark., which supplies current for a number 

of towns 
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Th« Sixe of Stars 

O N X)«cember 13, 1920, the ungulur dlHmeter of a 
Ktir wnfl mefiiured for the Oret time tn hltttory 
with an apparatus devised by Prof A A MfcliPlwm 
Hitherto every star had oppeared h« a mere point of 
llfirht, and no teat had been able to dlfTercntlate It from 
a tjctHauetrlcal point Uut on that eventful evenlna a 
jp-fwit Interferometer conKtrmted m ihe Mt Wilson 
Oliservutory was turned on the star lietelKeuse and 
the measurement revealed that thin star had a disk 
one-twentleth of a second of are In diameter—ala»ut the 
size of « halfpenny 50 inlloH awH> ttie itlNtan(.e of 
betelxense la Known rouKhIv (imfortiinateh It mnnot 
be found mo accurately as the dlHtanees uf man\ stars) 
80 thnt we cnn convert this apparent si/e Into ajh 
pnixlmate actual h\m ItetelirenHP is not U «s flmn 
200 luLllbrn lullea In dlaniHler Tht* orbit of the parth 
tHiuld be placed entirely Inside U, as bus already been 
shown pletorlally in the (olurana of the StivNTifit 
Amkhicxk 

^The stars are tlms nut limited to objects of coinparu 
tlvely small halk like the sun there are umont tluia 
Individuals truly (dKanlle In toiaimrlsun We can add 
another step to the astrfmomb al multiplication table— 
a iiiiUloD earths make one sun ten lallUon sunH inukt 
one BetelgtMise Tlds Is a etimporlstm of volume nut 
of amount of material It leavcN «>pen the queNtI<m 
whether, In ortler to obtain one uf these jdantn we 
should take the materia) of L<n million shun rolled Intu 
om* or whether we should take the material of tia ^mi 
and inrtute It to ten million tlrms its pnstmt size 

There is no doubt that Die latter answer Is nearer the 

truth BetelKeuae con 

tains more matter than- 

the sun (perhaps fifty 
Dines 08 much) but In . 

the main Its hulk Is due 
to the dlffuseness with 
which thin material Is 
spread out It !« u 

Ijreut balloon of low den 
Mitt much more tenn 

ous than air, wlareus in 
the sun the material Is 
eompreswHl to n density 
greater than water 
“Whether iho star is 
one of these balbion like 
bodies or whether It Is 
dense like the sun df*- 
pends on Die stage of Its 
nfe at which we catch 
It It is natural to 
think that the stars 
gradually c<»ndcniie out 
of diffuse material so 
timt lhe> bet^^Hiie denser u, i 

and denser as their life Sugar blowing 

history proceeds We 

can now see In the lieavens sampUs of e\er\ imssible 
stage In the dev*lopimnl of a stnp Tin nmjorllv 
of Dio»e seen with the naked f ^e an Intheuirh dlffiiw 
stage, that is not Iiocause these ^nun^^ stars art nnllv 
more numerous, but Isvause their gnat bulk renders 
them brighter and more tonsplcuoiis Tht \oung dllTu'HC 
Htara—the giant stars—tan be studied more nd\an 
tageously because we understand inuth more alHiut the 
jtmiiertlea of matter wlun It is In the condition of a 
l>erfect gas limn when It Is condtnscd although tin 
dltncuUles of treating a dense star like iIk* sun are not 


Insuperable, we have naiurullv made the uawt progress 
with the easier problem of giant stars —Aftsfencf /rum 
nn article hy l^rnf I h hddinffton, FRS in Nature 
for May u, mt 

A Novel Gadget for the House^Painter 

T IIIj pulnttr of houM s hiis always hwn puzzled for 
a WHV to plaid hK l older against the shU of Die 
limine wlDiout urnKLuk a mark on thi freshU laid pulnt 
\ wii\ to a(compINh Dll'. Is now ofitnil him In tlu^ 
InkcnlmiN Jaddi p supixai i]|»*j|r4iU»d On euOi upright 
of the liuldtr, near tht ilp is clmnitHl a oirscd brace, 
the other end of whnh i-, polntml Tliest two ladnts, 
om on eiHar slth f,f du hddfr, fumlMh Die liearliig 
IMiInts for lilt ladder Itan is not enough pressure to 
mar siiloush the surfiK i uf Die wimkI and ttu palul, 
us NU( h Is ohxlmisU ma iiletted at all The two 8UI^' 
jMirts Istwism liitm stnnldle sufHtJtnf width to dodpt 
the whilst window nlu h ts our ph ture Indicates and 
tho ofTi I an eMinonlinuih lonvimlent jihKS from 
whidi to''susi)*>nd tlu imuiu jMit 

The Previousncss of Science in India 

T o prolonk the life of muti for thouHunds of jeiirn 
to melt pru lolls stiuns and peurlu uud klvi tin in 
ileslred shapi hl/» and mhir to enalde a man to fast 
for six months i»r moii without loslnk laaUh and llfi 
to eaiisi n< w ti“eili to ki(w\ tn Dig pluct of fallen Until— 
NIK li are smia i»f lh« lam fils to imuiklud riMulid lo 
an andint iihnir\ heloiikluk lo Hr ^\ed Md Kassim 
laliuklrdar lhadtd Ihispur Hall Patharkattl llxilir 
iihad lids Ml)? ir\ (onlalns rare and vahuihle undent 





H«r IntcrHbputnMiUl m«H t» d«U»erei in om of 
PHtiAuMi'i lorgfMt factories 


Sugar blowing system which sucks the augar up and delivers it to the wnip mixing room 

e\er\ iMiMsihle IhniUh and manuscilpt" on palmjra leases wDtien In ui,(ndlehHUI 

Tht niajorllv alniost all the langmiM^ of India Some <*f Ihcm Keem aMlItx proto 

tetarU dlffiiw to he the xua ks of t la ))oi»v \n)h perha) In one b* ok vininellnus ht 

tans art nnllv Ih deMrllasI a I ind iltlioiij.h It fiilN to siadfi exiutU In limpid |)oo 
t btilk renders what kind of wlidiss tdH(,niph> in which iwo stom amino llxln;. 
fc \ounk dllTnsc phdis au to U pitpand and plartd at ^nnt dNiame organisniH Ihi 

more ud\an fiom ea<h otini without iin wire conmuion It Is ([Hrliaps mih 

nore alHiut the said Unit toimnunUation^ nin la* uirrhsl llaaisamN of on tin 

condition of a mlUs h\ naan', of Dun. Tules \«rm taim too lati ' wlddi in turn 
althouLh tlu Ih^issia a 

IM! son are nut Facfoiy Messengers on Trlcycles stni.twi rimi 

O NK of Da stHiidimh simple, Init actuulU \c\aM<iU‘' ha\lnk ImhIU' 

prohlems whkh d*xdoi«H| when tin Last Pitts tai\ foi ms 

burgh plani of (In \\«siin«houw Hectrh and Mjmu MlH>rts(UU p 
faiturin^ < ’om|»an\ w to a Ihnir ana of Ml ju res ilaniHcUes al 
on whldi 'ktdtK) pHM>n> found imploMuenl was tin with spindh 
distdhutlon of intiidi piotment mail Itidadln^ him with tin p) 
piinls and l>\ilk\ llhf' "f aamufiu turint data s[inl< rs nor 

Po (oMr all Da issmiIiuI i»oIntH rtspilnd a walk of minlaturt foi 
ten iidhs so incHsingii^ on Pwit were altogeDn r too differint spis 
slow foi a hiiM plant i a trial eonduHlvdv demon tIa imi?* are 
KtratiHl Ni\r, kI\ disti n tiu< ks were trleii hut thesi stars and sia 
pro^eil tiH) niiuh Uki tuiidng n fire ent,lm Imtst in a mollusis and 
china shop Thi tnn wm* promptly dlscardtsl W la n wi 

Thin some ginliis ^iv^.c^sted that hovn on rolU i and anlmuN 

skates might nmKo (la joatids al acceptnhie siieeil with hdts uf appr 
out treating too nnidi tlisturbanci or helnti too inndi lt»nn asseinhl 
in lia> wfu torn ho\s vmfc luounpd on roller skati*s with the lon^ 
and turned loose In (In xasi hulIdlnKs The bovs had Intf» d»H^p wa 
a glorious time whlli li lasted with life unH 

As u last resort a trh \< le with a l>ox iibout three feet Ihe thousand 
square by a fiait lunl a half deep wnR pnicured and a so on with li 
girl WUH emphwed t*i rid* It The pn)bUm was solved m( 0 .t imisata 

Now ft mail carr\lnv force of 25 girls maken the to om thous 

roimijs at frdiuent lnt( rvaK making promptlj unerring ir* found n 
trad In one of delivery of the moterlal so Gsaejlrtal to the operation fm 

[pg of tho plnnt Tlie girls are clad In neat blue uniforms Monthly for 


Placing the painterV ladder without marring the 
fresh paint which he has left above him 

Tht V atKnd strhtli (o flu ii hoslni ss Thilr tikvclis 
hixe s<dld wlicilh HO the sklits of Da rhh rs cannot 
nitili In KjMiki s Tia ruhUrDrnl maiMlm^ an nolm 
h HK 11 m »>nl\ H*ain<I (\ir laard fnan Da iioisl girls 
(omes flam t la * hime w hislh w hU li * a* li * arrlps at h« r 
itelt to sound as a wurnlng wlan tumliiL. turners 

Suarar Blowei System for Cannery 

T HK tu(oinpantIng pliotos show i sugar Idowtr 
s\siem width Is liistnlhd In a tauntn I la sugar 
is iiaptkd into a natal ho\ and Is su( kt d up h\ a 

rful fan and blown 

______ through a largt piiH In 

to the sirup room Wlitn 
sugar passes through 
tia fan and pipis at 
siKh a teirlllt \eh«llx 
a sniill isnentagc is 
puixt rlzed This Is vir\ 
hard to separatt frttui 
Die air anil is dtmi In 
na Iins of a slot king leg 
auvIHarx ut tli< t \t l(»nc 
Keparator Sugar t an he 
carrietl hundreds of ftet 
In Dlls manm r 

Life in ihe Ocean 
Depth*) 

M ONtnoM Is strlk 
inglx Lharat ti rlsth 
of Die ct pie deeps which 
well nigh all tMies of 
marlnt animals frtun 
ini( n)Mo[»lt f o rm s to 

-- fisla s lia\e imido tlnir 

ip mixing room alsidt There an no 

season--uniform w In 

Ui, tndlchH night with a larfiMh untannx adapt 

aldlitx protoplasm lltiws as s* renelx In ft mixratun s 
sninellnus la low the frtvziiig (sdni of fn sh xxaUr as 
In limpid |mhi!h of tri»pU reefs Tia re art no hatttrla 
ami no llxlng gnsn plants v ccarttlesH drlz/Ie of small 
organisms Ihiit haxt sncriinilKd In iht ocean meadows 
(tarfiaph inllcK als^xt ) hJoxxlx stifles like gcntk snow 
tin tia tKt‘;ni ihMu and proxhles ftsal foi nmlDtudi^ 
width in turn f ill prej lit oila is In Dmusantls of < xt Us 
Ihaihsi a aiilnmN uic mm h inort dt lit aU lx tsui 
stria led Dnin fheir Hhalh)\\» r water rehil ixi s nianx 
haxlng ImhIIi s tlioioiighlx isma dile waler StsU n 
tai \ foi ms sm h as frail phosphoM si t nt sen [» ns 
MlH>rts(tnt jadxps and tall si a Illhs ni crliiolds nar 
llaniselxes altoxc thf mud wlilh (piainl splnx < rubs 
with Hpindh Ugs and tggslall bodies \ie in sIlinncKs 
xxIDi Du pxinogoMids Kiotisqm all Ugs ntlDier 
sfiitit rs mm < rnstatt Jitis In Da brant lies of ilicse 
mlulattirt ftmtsis uf tns^anlinals dxxell thousands of 
differint spts h s of all surts of txiua (m and within 
tia IMI7* are other ihMlads — hilsjUng ma urtldns him 
stars and si a t va nniU rs, tne<»nocl\iihlj delh ale shrliupH 
mollusis and wonns 

\\ la n wi as(« nd a grt at momitaln tia vegetation 
and anlmiiN t hangi with Inmasln^ iilllindes Hroad 
la Its of apiirovlmaU lx tsinal tempi rature liave a uni 
lonn asseinhiagt of plants and min aK So It Is wlun 
with the long irm of the tlrislgi we follow the l>ottoni 
Intfi tlMap wattr lilt lighted zoat aittng slittro teems 
with life unllki that at one ImndptMl fathoms while at 
Ihe thtaisami fathoms still another xxopid Is rtiK»n and 
so on with Imnasing lUpth That IcmfHrnturc Is the 
rno^t imixoitant fat tor ms tils likilx for nt Hxe thousand 
to om thousund fathoniH for examph off i alifomla 
in found relatlveh shnllow water siihinth txitcs — 
1/)>dra// fr^m nrtUh by W A in 7he iyctrnti/U; 

Afoii(A/y for Oitobcr^ 192S 
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The Heavens in Mareh, 1924 

Eclipses and Other Subjects Discussed at the Meeting of the Astronomical Society 

By Professor Henry Norris Russell, Ph D 


IlII 1 m h> a cuRloin of 

Ionic Mtundluir piuKed full of niwIiniCN of 
HI i( nillU H(H 1 ( lU H—and (list iihkIoii now 
and then arises anionic tlnli iianilKPs 
ulatlur 1( 1h niot\ iiroHlahle to one 

■ -* 1,1 tat nioctlui. In H<itia Iari,i cU\ Mlilch 

iviiv om iilundM nr u nnniher of Hiimlltr oin s In 
\ iirlouH places (ai h ooM.rlni„ a mimm lal th Id Tho 
Astronuiiiltal S(MUt> tliK f(dlf)\MHl tin latter 

(.ourKe with resultK wlihh inoii tlian satlsthd lliow^ 
who win jircHint Miitlnic at VaHKar —whoso 

laisj ( inipus in asiinplv as iiuv olla r Ik I wis n ("’lirlKt 
mas and \i w \i_ai—tla. st*<_lUMlon and tin opporlunlt> 
for (Oiiilnual iimfinnci, formal or Informal, Hllod 
iver> aiomi nt with protlt J hi list of palters pro- 
Ktnnd was not lont, -onI> alMiiiI TH hut this jHrmlttod 
fid I dlH( usHlon, 11 ml ln< reasi d rat la i than di ( ri asisl tla 
value of tla proi,rain As usual soini ttf tla most 
♦ aiferlj dls<usHetl toph s were of onh teiliniMil luterisl 
hat IIS was to Ik ixpiMliil, naitu of I la host wort of 
Iktni ml Intorcst 

IN rhnpH tla most isntral tople of In 
tin St dealt with iclIpRis ptist and fulun 
Had not tla ihaanlH hisn ho sadiv tncli^ 
mi nl hist Septomla^r wi slam hi !iu\c 
taard inu< h mon hut fortuuati h onr 
Amerhan part\—nminli from the Swiirth 
mon and Alliplanv OhsirMitorhs—chom 
a station fai In (la tnimlor of Mixho, 
when In nplt< of n tornnthil rain hut a 
row lamrM liofore tlie ohsouratlon of the 
Hun (food ohser\atlonH win siiurul 
ProfiHKor Allllcr tla land of (Ids partj 
told UH Ids sto^^ holh In t<*<.hni(nl form 
and lahr, Infornuillv at a puhih looture 
Lite latter was ilMiHtralisl with adiiilrahh 
movInR picturts takm hj oni of Ha 
grint lommirdal lonismH who iklii,ated 
n uinieni man to auompanN tla exta^dl 
tlon from hii^lnidnic to < iid Tla ri^ultinK 
Him (.Ives an admlruhle idea of tla mtivl 
ties of an (H llpsi ixiHditlon (la lahorhms 
hiiildlni, of iMountini^s and adjustment r f 
Instninii nts- and inds with ixoflloiit idi 
tupoH of tla i,rmlaal prounss of Ha 
partial phasis the isirona dniini, totalltx 
and thf unoovorlmc of tla suns disk after 
wards It ina\ hi cordlalh nsonma uiUmJ 
to any oni Intircstid In nstrononn 

I hi sihntllh n suits liu Imli d Koaa nd 
mlnihlo photoffraphs of tla ooiona and 
Hoint HlnrphitiK not \ot iia usurod—for 
the Unstiln etTivt The most notiwnrthv 
no\tItv however loines from Hr spis'tio 
(cram bv l>r Mm)rt of Ha T li k l)lHir\n 
tory who accompanleil the part\ and 
phototfraplasl the s\)ts.trum of Ha coiomi 
to ddiHt Hh rotation 'Ihe result whs un 
cxm^tlid liistiad of HndlnK Hit Urns la 
lilt s(>Htruin of one sidi of the lorona 
disphuid toward the red, and tliost of Hu other toward 
the \lolet fmth shh s showed stroin, shift toward Ha 
nd That Is the lomnal matt* r on hath sides of the 
sun is reiedini: from us 

A theorethal explanation lies close at hand It has 
Innif Ism nnllr^'d that the forn whlili holds Hie eoronn 
up and kiH'pM It from fallink Into the sun is the pres- 
siin of the outirolne solar radiation If this pressure 
sllehtiv more than halnnees prn\!t\ the coronal matter 
will lw» driven awii> from the sim Such an efftst was 
detwted b\ MllUr through eomparlson of photographs 
of the I!)1H ellipse imah at dllTerent stations ami Is 
now mntlrnad In this quit* rilfrerent wav—the rate of 
uplift being found In both i usi s to la uhout 20 miles 
per Heron d 

The Laymsn as a SeientUt 
Rut th* dlHciisHion did not end with past eolipses Ttie 
eomlng event of fanuarv 20th 1025 was much In every 
man’s mind It Is rarelv that the track of a total solar 
(xllpse oovi PS such aiiesslMe and densely settled 
ismntrv PiaighkeepHle Itself Danhurv Anson In and 
Now Raven and Mnntnuk Point are nhnnst on tlie 
ciniral line and Hk rone within whhh totnlUv iteours 
extends north as far ns Springfield Mass and Provl 
dinei' whlU Its southern limit passes between Wllkcs- 
Rnrrc and Scranton and right aernas the backbone of 


New ^ork ( Ity, In Hie nelghburtaNid of Centnil Park 
though th*. wcuHur prosixH^tM are m*<llo( re the dura 
tlou of totality of neail> two intnules ]h long enough to 
make obn^rvattonH welt vvtirth whll* Should the sky 
Ik propItloiiH cvi r> *int will huvt bin chance Not 
merely the prof* ksIoiiuI HHtronoirter with his largti In 
struni*nts and Hr iitnutiur, vilth Ids more modest 
dpiliimcnt but the * nnm In the Hire«i t(H> can render 
n al servUt to sdeme If some one nt cvpr> street 
turner along Nt w ^orks long avenues should stand, 
vvat*h In hand, and note slmplv for how many seconds 
tla sun WHS hiddin from him bv the moon we would 
have th< equlviileijt of a v*r> uiiiiralt ohservatlun of 
the moon’s poKltion In tlie heavens and If similar ole 
servatlons should lie undertaken, on a larger scale nil 
over New l^nglund New ^ork and northern Petinsjl 
vfliila and New Jerwey, the results would be of eorre* 
spondinglj inertusid pnslsion Mor* Is llkelj to be 
heard of lids In the prf'ss—and prolmhlj In these col 
umns—Iiefor* many months have passed 


The Variable Star Algol 

One oHitr noteworlliv paiM r dealt with eclipses but 
(HlIpMCH of H VIPi dllTerent sort—those of the star 
Algol b> its large but fulnt companion Mr MeLaugh 
lln, at Ha 1 nlversltv of Washington, has taken more 
than I'M! Hiieetrograms to dotorinlm the orbit of thi* 
star and IIiuIh (hut its vtlmltv curve Is ver> curious 
The Usual changes are clearly sh*)wn—the bright star 
retedlng from us Ik fore ei Iliise and approaching u» 
afterwards but during (he cellps* itself the smooth 
and ordirlv jintgixss of this change appears to be In 
terrupt*‘d and the curve shows two regular “humr«”— 
whirl? however, are far from being objections to the 
ecUpK* theorj 

Algol 1« doubtless In rotation as well as In orbital 
revolution and Ndh motions are In the same direction 
Whim we observe the star outside eclipse, we g*t light 
both from the side whhh Is carried toward us bv the 
rotation and froui that whhh Is receding The light 
of thise different parts of the star gives lines shifted 
to the vloht OP the reil ns the case mav be but In the 
iminblni d light of the whole star this produces merely 
a widening of the lines of the spectrum When, how 
*\er Algol is going Into eclipse the preceding side, 
which Is turning towanl us Is hldd*m and the other 
Hide is clear—so that we get a clear shift of the ob¬ 
served lines toward the red When Algol Is emerging, 


the uHier side U obHcured, and the shift Is toward the 
violet The oliservtd peculiarities may thus be ex 
plained, to the point of accurate numerical agreement, 
and the rate of motion of a point on the star’s equator, 
due t*> Its rotation, may be found If the perlmls of 
rotation and *)f revoluU(?n In the orbit are wpial (os 
is probable^ but In this tairticular case not quite cer¬ 
tain) wo can then oaUulatc the diameters of Algol 
and its (ompimton, and the masses of both It thus 
appears that Algol Is of a little more than tliree times 
the sun s diameter and u little less than Hve times Its 
iimsH, while the vompunlon is almost eiiuul In tnnss to 
the sun hut of only one-Hftlith the suns density, and 
therefore lurg*r in illuiiRUr than Algol Itself 
It mav Ite remarkeil tlmt these oileolntlonB depend 
uiK>n Hie assumption that the stars dlMk Is equally 
bright all over If, like the sun, it )h lesH luminous at 
Hr edge the diameters and masses of the components 
muHt hi greater though not enormously so 
One more < imimuuleatlon of quite a different sort, 
may be mentioned Profe»ssor Brower of 
^ale wince the completion of his great 
work on the lunar theory has been de¬ 
voting his Interest largely to the asteroids, 
and esf?eclHlly t*? the remurkahle group of 
plamts which havi {Krloils almost Ithn 
thal with th?it of Jupiter Considering 
flist the efft*cts of Jut?lter’H attnuHon, he 
finds (hat though the asteroid orbits may 
undergo conslderuhl* ihangis, tlic> will 
rejimln *»f th* sum* g* nenil cliara* ter 
lor example a given asteroid will always 
remain on the sam*» side of luplter as 
seen from the sun and nt a distance of 
HlM?ut sixty (legrt^es fpom Tupllep Rut 
when the uttractUm of Saturn too Is 
taken Into iuH*?unt It apiK^ars that the 
combination of certain slow changes In the 
umtion of theae two great planets pro- 
du<»ed by one anothi r with certain other 
changes In the asteroid orbits will pro¬ 
duce further Hiterutlons (*f the latter, 
whidi though very slow will continue 
steadllv f*?r nn pnf>niious intirval of time, 
and may ultimnteh lend the little planets 
Into entirely different orbits from those 
which they oceupv nt present 

The Heavens 

The splendid winter constellations— 
Orion Taurus and (Niiiis Major—are now 
low In the w* st witli Canis Minor, Gentinl 
and Auriga above them Ptrsous 1 h low 
in th* northw**st and (NissioiHa In the 
north Draco and Ursa Major are high 
in Hu norHiw*Kt, Alrgi? and RotHes well 
up In the east and Leo high In the south, 
with Hydra l)e!*»w 

The PUneU 

Mepeur> N a morning star Iiefore the 22nd and an 
evening star afterwards, hut Is Uk? near the sun tt> be 
seen Venus, lutwever Is splendidly placed, on evening 
star far south *?f the sun remaining In sight until 0 
H M nt the l>eginntng of March and 10 P M at the 
chwjp Mars Is In Sagittarius and is hIowIj approach¬ 
ing quadrature, but atlll ranks ns a morning star 
Jupiter is in the Bumo part of the aky, about 9 de- 
greea west of Mars on the 1st and 22 degrees on the 
aiHt He comes Into quadrature on the 9th Saturn 
Is some 45 degrees further west. In Virgo, and comes 
to the meridian about 2 A M In the middle of the 
month Uranus Is in conjunction with the mm on the 
flth and Is invidtble this month Neptune Is in Leo, 
and comes to the meridian eronnd 10 P M 
The muon \s now at 11 A M *m the 5th, in her first 
quarter at noon on the 13lh full at 11 P H on the 
20th and in her Inst <iuurter at 3 P M on the 27th 
She 1 b merest the earth on the 2Sr<l, and furthest away 
on the 11th During the month ahe Is^ in conjunetton 
with Mercury on the 4th Uranus on the 5th VenuB on 
the 8th Neptune on the 17th, Saturn on the 28rd, Jupi¬ 
ter on the 2Ctli, and Mars on the 28th, She also ecUpseft, 
the sun on the 6th, but this eclipse Is only partial aF 
beat, and vlslhle only In part of South Africa 
At 4 A M on March 20th, the sun crosses the celestial 
equator, and "spring commeDces,** 



At 9% o clock Mitr 


NIGHT SKY I MARCH AND APRIL 
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Movitif Booms Oof^Thlrd (tf 8 Mile on 
Narrow>Gac« Tracka 

M OVINO house* on narrow gage tracks is a plan that 
has been tried out mccessfully at nagentowQ, 
Ud. fi^ght of the bulldlngB to be nio\e<jt «lx 
room frarae boueni, and one waa a l^-rooni brick and 
Btucco bouse. Althougb the ground was In celer\ ridges, 
yet with the use of a road grader a good roadbed Whs 
eitabllshed and tbm the 
tfacka were laid cn narrow 
gage ties* Four pony trucks 
of four wheels each were 
coupled together from track 
to track, uatng a 0x10 tliu- 
ber with a truss roda Then 
a 14 X 14 timber, 44 ft long, 
that rested directly over the 
king bolts, coupled up each 
set to salt the length of the 
building to be moved. Needles 
12tn.xl2lB x86fU were 
used ^s carrying timbers. 

Alt of the houses had cel 
lars 0'/^ ft deep By grading 
down and removing the foun 
datlfui walls the movers 
could back the hauling frame 

under each house. Coming up crosswise to them, It was 
necessary to give each house one-(iuarter turn to place 
It on the platform Hollers were used for this turning 
As It was necessary to use a shari> curvt at the now 
sites, the rear end of the buildings could not land o\er 
the lot Just right This was remedied b\ iu|}ng the 
tracks on pest the location and then the tracks were 
oi> 60 ed hack In the rear and thrown overh> crowbars so 
that each liouae would land 
Just right wh^ balked up. 

Wherever It was necessary 
to turn a house completely 
around. It was dime by using 
two sides of u “y,* as rail 
road eogIneK are turned 
TJie double brick house 
was rolled on six nests of 
iron and wood rollers, a 4x 
12 shoe was used, lined with 
one half steel plate, 7 ft 
long Under each end wall 
of the building a steel eye- 
betm, H X 20—^ ft lung was 
plat^, and three piece* 12 x 
12 were placed up under the 
joist Tlien 12 x12 a, 36 ft 
long and steel e> e-beams SVi 
xl5—30 ft kmg, were used 
every four feet center*, a* 

cross needles, coming up under with n timber 14x14— 
44 ft long imder which were placed shoes and nests 
of roUers 

The track was filled op level with the surface of the 
rail with 4-loch crossing plonk, with thin! rail laid in 
the center making a complete trot k of 3-ft gage The 
time for truck moving was 10 ft to the minute for 
the rollers moving 2^ ft to the minute 
The power fur hauling wa« 
an Impnivlsed capatan, with 
a % In cable 010 ft long, all 
ancb^ed to dead men ahead, 
using snatch blocks around 
carve, wound up hv a horse 
to an 11-foot sweep 
The frame houses each 
weighed about 100 tons and 
the brick about 200 tons 
These houses were moved to 
their new location through a 
peat marsh but the work 
was accomplished with but 
slight damage 

lli« ^^Chemical^ Sense 

T HE} mechanism of the 
sensei of smell and taste 
I* apt to be unduly neglected, 
probably on account of the 
fact that In civltlaed man 
these aAses do not piny a 
large part In tntellectaul 
ptoceases. Hut they bring before us some interesting 
prhblems as to the nature of receptor organs In general 
It will he remembered that the object of Huoh organs 
Is to exdta a set of nerve fibers cm the Incidence of 
some external agency of such a kind or (nienslty as to 
be unable to affect these nerve fibers directly This la 
4oea by the prdducUoo of some powerfully stimulating 
asanf in the specially developed and specialized receptoi 


mechanism at the termtnatimis of those nerve fibers. 

It Is difficult to define sattsfactor!ly the dlfrerence be¬ 
tween taste and smell If It be said that the former 
relates to substances in solution, whereas the latter re¬ 
lates to \apors, we arc met with the fact that even 
vapors must be dJssohcvl In the waters lajer covering 
the olfoctory cells Moreover, the presence In fishes of 
a mechanism which niii^earH to be the snim as that of 



House placed on railway trucks, ready to be moved, and the sturdy cradle on which the houses were 

carried on narrow gage railroad tracks 

smell in air hrcathlnj, orj.^anlsm'? suggeatM th< nctni nf 
tsmie otlKT crlteibrn \\ lien we ftuiu to attempt to (•i>r 
relate either Hiiiell or Lante with chemkal eomjM^aillon 
we are met with tarlouM dlfflcullleq 
The sense of laste Is shown to Im hide at lean! four 
dlsflntt senses—sour, Millne hitter and nhisi hxtierl 
mentH show tiiat tlu flsli Is awari of tlie {position of 
the stiutulus turns to It and swallows thi» nuat The 



Underside of bridge, showing the floor beams Fighti End view, showing massive portal bracing 


resitunso ia absent when the nerves to the tu'^te-buds 
are cut 

•'riicn Hensatlona pnahued bv various chemical Irrl 
tants are to U dtstlm-nlNhed from thos4 of pain nl 
tlioimh both are <le\otd of dlftereDtlated ri'ceptor organs 
and are niHlated h\ free none endings The dumltal 
«ense In said to be alNdla^bd by a Ninaller dose of 
eix'ulne than is the wmse of pain They lane in com 



Handsome reinforced concrete arch bridge of 390 feet span, across the Stine at St Pierre 


mon, however, a high ilireahold value, as would bo ex 
ported from the nnlnre of the srructuroK stlniulated 
As the ohjcxit of tiie NenNiblllty Is ma!n1> to n^oId In 
jury, t*H» great n dellcarv would cleurl> bt' \ dlaad- 
\antaaa, The olfactory sense Is regarded as the most 
primitive, that of taste the most highly dtvelopefi with 
the common chemUal Honse ns Intermediate In evolution 
—Abstract from “iVotwrefor Mag 12, /P23 


Longest Reinforced Concrete Bridge of Its 
Type in the World 

F j^HENt H engineers have been strikingly successful Id 
' the design of long span bridges. In which particular 
attention has been paid to the matter of artistic appear¬ 
ance In nitmy IiiKtunce^ the\ have shown iswitlve dar¬ 
ing b\ dopartlm, fnmi (sanenthmiit imthods where the 
exlgencioH of (he site or the above mentioned desire to 
secure beaul\ of appearume 
were (smtrollln;, factors 
Every visitor lo Paris must 
have udmlreil the Alexander 
Bridge with Its slight rise of 
onl^ 17'4 feel uh It spans 
tlie Seim, from bank to bank 
Another beautiful bridge 
of hmg span was openetl for 
llu service of the public b> 
Preslileiit Mi Herand on Orto 
Im_p 14tli of last year llke- 
w ise bridging the Seine* This 
Htrijcliire IsilaiDiixl to be the 
longest relnfon e<l concrete 
bridge of its kind In exist 
tnoe The lengtli of the span 
Is given as 390 feet and the 
lilghiHt iHdnl of tlio arches 
rises to OT^tj feet almve the rl\er Tlie bridge provides 
u roiidwiiv NuUhient for two lines of truHh with two 
Hldewnlks for p< de'^trlans fianking the rf>adway 

The most striking fiutur* of the bridge Is the two 
main 1 h>w string girders of riinfopcefj (Ninepete the cross¬ 
ly (ion of width IncieiiH/s graduuIU from (h< cnjwn to 
(he idaiinant 1 lu glrdirs are brmn! together onlj at 
two iK)ints one near eacli almtment Tlds portal bracing 

_ servt'Hto maintain tlie urrlies 

In tlu Ir tnie ri latlve position 
and pre\(nt anj distortion or 
ovi rturning elTw t due to lul 
end wind pressure The lloor 
svsitMii also luiH l>een so de- 
slgTiefJ as to nssist In carrv 
ing (lie wind loads and 
(ransmUt Ing them to the 
idaitnants 

The fUH»r of the* bridge Is 
mip|K>rt*Hl by twenty iwlrs of 
vertii a) susixmders wbkii 
ixtend from the iirdies to 
twenty transverse fli>ar 
lieains One of our Illustra 
lions shows very Hearlv the 
ronstrari Ion of these fioor 
liciiins enrh of wldeh con- 
sIhIm of a Warren truss ex 
finding across the full width 
of the liridge and suftUlenilj lieyond the balustrade to 
fHimlt the verllijil MUsismUrs to take hohl To protect 
tluin from the wiaiher the fi(H>r1)eams are emnsed In 
con( rele and iijsm them are laid tlie limgltudlaal 
strlngiPN and (ho ismirtte roadway surface 

Tlie tmglneer s ciiUuladons wert \erlfted with great 
lucunov in (la loading tests wlibh vierc carrlfsl out 
ulKjn the completion of tlu bridg'e 'Tlie provisions for 
stresses due to dead, live and 
w Ind lomls and to < hanges of 
temperature were most care* 
fuM\ worked *Hit and In 
spite of the severltv of the 
test loads, the con* rete has 
Usm singularly free from 
cptu ks or other disfigure- 
iiunt 

Unique Radio Museum 

A new kind i>f museum 
iias been begun Kealir 
ing that the time wlH e**>me 
wiien new ginuM'uflims will 
he Interesteil and curious to 
know what manner of uppa 
rn(us was used or ratlur 
“put up with In tin pPis 
i'nl or early siages of the 
develorifUi n( of radio u ( In 
cinnatl lunnufaetimr of ra 
dlo apparatus has idace<l m 
a small museum adjutant to 
the hroadeusting station \S I W "m viral iiirlv tvpes of 
lelephoms, Hurli ns (he ohl int*ehiinl( a1 or vlhratorj 
diaphragm ‘ (Incan telephon* used In IM'i and tin* 
crvstal reiiivep as first used liefnre the perpstion of 
(iti viKUiimtiibe A/trlous forms of nppfinitiiM c«mnef foil 
with radio whb h will proltahiv s«M)n Vk* su|m rseiled 
bv i>efler go to make up an ixlilblt whldi will l>e iif 
fepfeal Interest lo tlu nidi»t fan tif the future 
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The Engine as a Brake 

What Happens When We Roll Down-HiU with Gears in Mesh and Ignition Off 

By Numerous Rectders and the Editors 


.. IIRST among the objeetiona advumod these channels of loss is wider than onr remarks would 

F ut^iiinst the use of the HwitchedH>ff enulnt* Indicate From what Is said by Mr Preabrey, Mr 
as a brake is the claim that thf miillU r Is V K Juki of Washington, Neb, and Dr C C Mlntner 

Uktly to be blown out The explosion In of Newark, N J u very complete discussion of the 

riK niuOUr ufttr switching on the Ignl iidlalNAtlr action during the compression and expansion 

tlon o(M urs because the Hrst hot exploded strokes could be given 

charge catchers up with the last cold, unc xphaled charge, Tlieoretlcally an adiabatic process Is completely re- 
Igniting tlu latter Rut the remedy is as simple us the vcrslble, and we get exactly as much work from u gas 

cause As the car nears the iH»Jnt where the power bj expanding U os was spent In compressing It 

will be recjulred the dutch Hhmihl Is* dlHengugeil and Actually, the fact that the compression proc^ess heats 

held so for a secemd or two until after the ignition the gas renders a 100 per cent return Impossible, for 

Hwlicti has been domnl In this brief Interval tbt en there Is no way tf» prevent the radiation and conduc- 
glnc, now free slows rapidly under the returdlDk force tlon of this heat The loss corresponds to loss of part 

lliMi eniildes II to ad as a brake, imd when the hrst of the compression energy we con expand the gas 

< vploded charge readies the muffler the cold clmrge ad lib and we slmil never be able to get this energ> 

I hut preceded It Inn I there--It has readied the aliuos* Iwck In the case before Ufl the debt Is paid bv the 

phere There will be n<j back tire, and no blow-out moving < ar, some energy ici absorbed and some hritking 

muffler done on the compression-expansion half of the cvcie 

As evidence of the suffldcncv of tills practice It The exact amount of this loss—or In this Instanc'e 
works with the lllvver I iKzle 
has no trulv neutral position 
of her dutch wherever the 
js'dal stands If the high spewed 
dcHS not drug the low wilt 
The editorial flivver has been 
braked In this fashion on him 
drcHls of hllN If not thou 
sands and the muffler Is the 
one part of the oilglnal cur 
that rcnmlns On a car with 
u imsltive neutral pe^sltlon of 
the dutdi, then one am> l>e 
touiplelelv Insured In this way 
against Imck tin'* In the mufflir 

More serious is the matter of oil dilution In tlie gain since we are In the unusual imsllhm where the 

al)sc*nce of au explosion and of a hot bliisL in the ex more energy we lose the lietter off we are—depends 

ha list the Incoming mixture remains relatively cold uiHin nurnerouB factors The conduction cH>effldent of 
and fur less effedlvoly tarburdUd imd In this state the c >Under walls the rupldltj of water clroilntlon and 

It cuts the oil fllin from the (\ Under walls and from the radiator efflcl(mc> Hit engine hih^ as measuring 

the pistons At the same lime as the engine c<Kil8 the time available for distribution of the lost heat the 

(rupidlj , see lielow) the ring i learum e becomes greater Initial tc ni|>eiature of the ollnder walls as ImUcaUng 

All this means more gasollnct In the crank-nnjo oil the amount of lieat which they can absorb from the 

Most curs have on the dash u device for enriching or coinprcsstKl gas—all llasc and other Items figure 

thinning Ihe carburdor mixture w'hlle the engine Is Thongli we are sure that those who atirlbule tlie major 

running When tills Is not supplied lr imualh can and jiart of the braking to this effect are wrong the loss 


5 ELDOM have we had a more enihustoiUc response to an invi/ahon jor 
general discussion than was manifest m (he reactions to our editorials 
of February and Afarcht f923^ on engine braking Never has ihe 
general level of comment been higher IVe had planned merel\j to have a 
correspondence page of these letters and of extracts from them, but they 
are too good for treatment other than in a regular article This has been 
delayed by the fact that ihe nulomn^i/ing member of ihe staff is the psychic 
member, who has had all he could do and a little more, these few months 
Bui, at Iasi, here ll ts —The EDITOR 


ai the ^gloe cools they get looeer Oompreftrion ecorgy 
leaks away through them and Is never regained Them 
tcKk the valve-spring resistance is against the engine 
on o[>entDg and with it on closing Fallnre of the 
springs to attain absolute elasticity measures the dlf 
ference between absorption of power In opening and 
return of power in closing 

Still another feature of the cycle, wUch we must 
confess we had overlooked entirely, is taught out by 
Mr S W Taylor of Allentown, Pa, Mr J Ek Padgett 
of IndluniipolU, and Mr V V Ounaolley of Minneapolis. 
Tlie Intake and exhaust valves are differently timed, 
making the compression range conalderably greater 
than the firing range Quoting 

“The Intoke valve closes for the compreaslon stroke 
anywhere from 20 to 40 degrees past lower dead cen* 
ter, and the piston compresses the air unUl it reaches 
top dnid center—a nmge of 160 to 140 degrees. Then 
the Lomprossed gas reacts on the piston and helps 
force It down But this does not last as long as the 
compression, for the exhaust valve opens anywhere 
from <15 to 46 dej,reea bc'fore bottom dead center The 
expansion stroke has then a travel of only 116 to 180 
degrees’ If this were merely a matter of the time 
available for exjumsion, there would be faster emission 
of hoot and a bnlanc'e would lie struck But when the 
valve opeuH compression Is In part replaced by dis¬ 
charge The entire lK>dj of air never returns, in the 
ryltnder, to lU original volume or temperature It tokes 
out the exhaust with It heat which It would have to 
give up lu the cylinder walls If It were to maintain 
on adiabatic balance 

Mr W K Ward of Lyells, Va, mokes another In 
leresting point Intake and exhaust passages are of 
different conUmr, the resistance offered to air-flow by 
the Intake Udng much the greater The cl<»sed throttle 
brings the Intake resistance to its inaxinmin the open 
throttle does the same for the exhaust Thnt Is to say, 
when we close the throttU, we maximize the thing that 
has the biggest maximum Mr Presbrey s figures take 
added Interest here, Indicating that a very little opmlng 
of the throttle breaks up the Intense vacuum In the 
Intake ond seriously affects the braking iwwer 

Of all our (irlglnal assumptions, that which coused 
our nadirs the most uneasiness was our ignoring of 


should bo added ft)r jm^wntdav oimUtlons make It 
almost an eHsenilal With it the drlv< r with an e\e 
for details coasts with a mixtun that l« ahiuiHt vntinlv 
ulr preventing cxccmsIvc oU dlhitlou and saving gas 
Mr F C Butler of (Ttvdnnd, has (lu one brand of 
|H)pulur carburetor that dm s imt i>erndl dasblsuird 
adjustiiuni lie has Insialh d a valvi whtubv lu* can 
udndt air Into tlu Intake alsive the (Mrlnm!r>r either 
In limited (pmntliles through a needle vulvt for lean 
running or In sudi large aiiioiints hh (‘ompletelv to cut 
off the function of the carburetor ’ He opens this valve 
wide wlun (oasting with the engltu as a brake He 
thus g(tH a maximum of frotdom from oil dilution and 
of gatsillne istuiomy and inddentullv Is rdlovoil of 
the necessitv of touddng Ignition or clut<h 

Mr Butler remarks thnt when la opt ns fids valve 
whih coasting, he can feel the car jump forward as 
tliough relieved of a loud ‘This Is slight he sa\s 
' but none the less evUknt Any driver who will open 
the throttle suddtnly while toasting will be able to 
duplicate this verlflcnthm of our statement that the 
lUmetl thnittle gtvt*tt the maximum braking power 
^llme^!^HI valuation of the advantage comes fnan Mr 
ittls Pn*sbrev a Brotikhn engineer Tests made under 
his direction with two familiar automobile engines, a 
four and a six, yield the results summarized in the 
nttudu*d table Both engines were driven through a 
d>niunoraett r, the bair at 810 revolnthms per minute 
i*orres|wadlng to a high gear car speed of 1976 miles 
I»er hour, tlu six at 820 revolutions or 10 70 miles 
few of our readt rs proved themselves snfllclently potir 
obstrvers or pf>nr rcas<m(rs to disagree with our bald 
stateiiunt of fad But numbers of ibcm disagreed 
more or less fundninentallv witli our annlvsls of tlte 
uiusHH We said Every Iota of energy sjicnt In the 
compression Is is tunu d, during the dead strfdto bv 
the pressure of the eximndlng air against the moving 
pistim ’ Though we Immediately made It char thnt 
this statenunt reforreij to the Ideal case that never 
ocs'urs and that In any actual engine there wns dlsslpn 
tlon of the (nunpresslon energy In various directions 
several of our readers are quite certain that one of 


In tlds direction is certainly Inigir than a hasty first the running frldlou of rear axle, transmission bear- 

glnntt would IndUale Evidence of this is seen in the Ings, dc \umerous n aders Insist tliut this friction 

extreme rapidity with which coasting cools the engine accounts for most of the braking power This we can 

Several correspondents make this isdnt, hut only Mr not admit Mr J 12 Melkle of Castle Rock, Wash., 

W A (larratt of Covington, Kj , brings out the ufllirv Mr W 4. Kelley of Brooklyn, Mr J K T^i Mont of 

of the coasting pna-edure In cxHiling the engine after a Manhattan Kan, Mr GunsoHey and Mr Padgett all 

long climb In our own experleme this Is one of the discuss this pliase of the situation Interestingly Mr 

major udvanfagtH of compression iwsting A cooling Padgett dtes the Bureau of Standards experiments, 

desvrlhctl on pag® 82 of our 
February Issue Here we learn 
that to pull a certain car In 
neutral required u tractive ef 
fort of 70 pounds, while to 
attain the same speed In high 
and low gears requIreQ, re- 
speittvely, 110 and 220 pounds 
But the Bureau here made no 
effort to seperute the running 
friction from the absorption 
of power by the engine tyOo 
We do not know just how this 
separation might be made, 
hut the anecdote we are about 
System that will keep the engine temperature down to set down will Indicate Its general result 
below 200 degrei>s Fahrenheit when the engine Is firing. Our car had been overhauled by a mechanic who suf- 
wlll obviously cut H^far telnw that point In the absence fered an obsession about getting everything extremely 
of combustion heat Sd intense is this cooling effect tight It 1« bis custom to make bearings and pistons 

that After a tong coast, we ilwnys have to enrich the so tight that, before the car can be run under Its own 

mixture temporarily In order to insure that our engine power or before the engine can even be started, the car 
(Ire regularly When we reach tho top of a hill with must be towed for some miles with the engine In gear 

the engine bolting, we find that we can cool It more With onr car, the first attempt to do this failed signally, 

evtiodltlously by slipping dowm the other side with the Uie “towed" car was merely dragged ,along the ground 

dead engine In gear than by standing at the summit without rotation of the wheels. The spark plugs were 

WHlilnj, for Nature to take her course therefore removed, and the Intake and exhaust msnl* 

There are other chaniiels through which the com folds taken off With compression and pumping strasses 
prewlon energy may Ik dlssti>atcd Mr Takl pfilnts out thus eliminated, the towed car ceased sliding and 

that there N a thermal effect on the Intake-exhaust half started to roll without further difficulty It would ap- 

of the cycle If we brake with closed throttle The In- pear from this that, even with bearings absurdly tight, 

take stroke then rarefies and cools the Altering air, the absorption of power in the operation of the engine 

and renders It capable of absorbing more beat from cycle la greater than the loss through running frlctloQ, 

the cylinder walls than It otberwlse could and that It is really tbp en gl^ and not the hsst^ga 

Again, piston rings are never absolutely tight, and that acts as a h<^ke. 


How the Engine Develops Braking Power 

Retarding force of engxne on car 

Throttle poetUon 

Four 

5i« 

Closed 

84 5 foot-pounds 

130 9 foot-pounds 

One-eighth open « 

721 

110 0 

One-quarter open 

68 6 « 

99 0 « 

One half open 

616 '• 

96 4 “ 

Three-quarters open 

61 6 

98 0 

Wide open 

611 

98 0 “ 
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Uncommon Views of Common Insects 



The tonga* of the batterflj, magnified The foot of the spid^^rf maf^nified 50 Tongue of bumble bee. The tongue of the common house flf, 

28 diameters diameters magnified 100 diameters magnified 40 diameters 



Interesting portrait of the sheep tick, magnified 
8 diameters 


pxrillint phiuninkro 
^ grupliN re by Mimi Marv 
Alturd Uootb of Synngfiibl Muhh 
whoNo Work in this fit Id }ihb von 
for In r World w ido rcroRnitum Mims 
B(M ith hiiM prtpnnd h colhotion of 
photomiLroenipliM of paninltiH for 
ihf Bnn HU lit J'ntoHM»J»>gv of tbo 
I S 1 lopurtriu nt of Agrn ultnro 
The PRMcnUrtI «pp«ratus for phofo 
microjcrnphy cHiUBiMfs of n micro 
«oop< with n hrm basr placed (n u 
liunzontnl jiOHition Icnsrs und a 
cami ra 1 Im lower powi r h uses 
are always known hm dry Juimm 
T he iliBhrr power lenses arc 
what are known as liniin rsion 
l< iiB« s that In to say botwnn l!ic 
HiHM linen and front Inns of tin oh 
jiHtivc an Jnimtrsion Hni 1 ^41011 
times wnr< r but URnally ePilnr vtuni 
oil Is usfd The obp’ct of fhm im 
mersion rtuld Ih to ennbln a wnhr 
beam of light to be utiliFwl b\ tin 
objOLti\ e 



Our old fnend, the ‘*Cootie," magnified 25 diameters His Latin name Is 
Fediculus Vestim^nti 



Side view of hunsn flea, male, magnified The foot of the caterpHlar, magnified 33 Bubonic plague flea of rat, magnified 33 

2fi diameters diametera diameters 
























180 


SCIENTIFIC AMERICAN 




Laying the Ghost 

The Present Status of Our Potash Indus 


of a War-Time Trouble 

try, and the Outlook for Ultimate Independence 


By Guy 


E Muchell 



IIIj l lilted Stales 
ul 'Mir 

\t 3 has an A 

nounted the _ , . ^ 

M iiHh he 

In believed 
njn> develop Into u find that 
In uutipnrnbh lo, imhv even 

larger the hUK* 

StUHSflin d€|HHltH of (Rr 

inanv If no its \u)U( will Oil-well drilling In t 

l»e ithiioHt lie\ cmd (11 If Illation 
It N imrdi v m. LOXHurj to 

iiientinn (he iiiiiM)rtiinct imd value of potuHli The 
pnihhMU of getting cheap iHdash Is one thnt will ulTect 
the iHJcket lNH)k of every [m rson In llie Unlttd States 
Potiish like plumplioruH and nitrogen, Is urn of our 
vital ntsds No plant tan gn>w wliliout It UnUss 
theie In ]MaaHh in the soil we cannot prodiue u loaf of 
huad nr a |Huind id im^ul u vegetable or a fruit And 
rlM inallahle NUppI> at tlie iirest'nt time U very hard to 
get—(Jermunv controls It We have u^aln become pruc'- 
(Uulh deiHndent on (jtnuanv for our HUpt)h of tNifash 
walls In the Tnlttil Statiw I^awt year ^mr jtrodiKthm 
<jf \nit 11 ( nil ikUunIi w a« oulv 11 714 tons (K,()) When 
tlw tieiiuaii cviKirtuthats wire vut off bv the war the 
Inlrid Sillies was drlviii to cxtrcims to pr<KJiicf suf 
tl( lent ]H>tash for i>ur miniinuiii re<iulruntnts but In 
jHplti of vetv wti eiiuoiiH < tTorts nanparatlvelv little was 
acioiiiidlslasi Soim potiiHli wuw produced fiom wiline 
lakts In the Middle ^Vest and In rxiilli \ alley, (all 
fonila at a umi lo iimnufm tori hevinil timew that of 
th( Litiiiian iHdawii and dining tiu larlod of the e\ 

< hiwlon of ilu t iimiin ]H>taHli wonu. |K)taHli was alM> ix 
tpnclul rioni vNiwtirn alunlti ii>ck <h|sisltH Attempts 
vv( n also niiKh lii * struct loiumici t Inl iNitawh from Ki Ip 
the hugt Mil wtedof the Pm Ilk Coawt and this In even 
now Uing done to some extent but Is ontv ixiswlbte on 
lucount of tIu MiUmblo bv iirvKlucta It Heems wtrunge 
tliat whih tlie huge depiiHltw of jKdush saltw of (ter- 
main and Alwmt*.UMralne art the onlv known large 
<K)Miwltw in the woild iwiiawh Is nivertluless one of the 
iiMkNt ahimdanr mliiinilN It In found In whole mountain 
rnngts of uh k here In the llnltiMl Stalew us well a^ in 
other iountrhs naks which are known as iNdash 
ilcli —toiiialning relullvclv largt iKrcentagcs i>f Ihlw 
mint rut I in troiihU Iw that Nature has hacked the 
[Hitash up so ilgbth In Ihi'w* nnkN Hint nn method haw 
jet binn divilojieil whkh will release It eveept at n 
prohibitive ciiwt Scon*w of priK-ewNts liavi bei n evolvet! 
on aiomnt of llie Irt^mendoiis demand ftir |H)tash and 
innnv of them pattnUnl, lait ni> pnM-ess has vet been 
dtviloinsl oil a ciiimninlal scale wiihh will anjwlare 
n* ar siipplv the demand 

Potash Is iilrai olitalnalile in limited qiiantllleN kk a 
bv piiMlmt In the inamifaiture of cenant and other 
pnMluilN bm all of thewe sources of Amerluin potash 
are iltlar virv llmltt*d or tlie Ciist of eNtracllon too 
lilgli to enable thorn to coiniH_te with the great Gernmn 
(Iiposits If We are to compote with Ihew foreign 
de|M)slis we must oilhor (h v* k*p a chemical procoss for 

(heaiilv extracting the pot- _ _ 

awh frmn the unltmltod sup 
piv i>f piPtasli rich nickw or 
we iiuisi diHoovor and do 
veiop siina gnat natural 
siipplv of iHitawh salts Hko 
the Ommtn dv|M>Hllw The i 

(lamliiil method will doubt | 

h NN U rciilt/id some dav but 
I he dtscovt r\ of natural pot 
ash d(|HisltN sK IMS lo Ik‘ the 
most promising at this tiino, 
ria 1 iilti d '^tat<s r oologkail 
Suivtv has lH*en engaged for 
a mimlM r of jenrs In ex- Arm of the great Car 
jilonitorv work mostly In the 

Wt^t gvsdogiMN haw Ivelleved that there must be 

somowlart grtat natural doixisItM of piitash salts, but 
tia ritih uIouhIv ‘‘mall amount of the apim»pria!i(m» 
uvalhible liiiN i>crniltt*<i of govi mment li.st drilling imU 
lor* and tlwr* and of mori recent vearx, olwervatlons 
of Tiriviite dtllling ojs rations (tirrbsl on priinarllv for 
(dl Ha NO latter have liowever convinnd the geolo 
gists that there e\lHta In Te\aH a gisat dM>^«lt of pot¬ 
ash salts on liolng (In objective of all these drilling 


Oil-well drilling In the Texas pataah country—Bcagan C^h where obaervationa and anal/aea l/T 
Government geologists show underlying potaah beda 

mlue of potaNli The operations and not fiotash Ralti!, the records kept by the Means well In Loving 
1 Is one that will alTect oil men have b<en of limited \iilue The evidence gath to a depth of over 50(X) 
i In llie Unltul States ered by the (leologhal Survej however, stnmglj Indl United Stale® Oeologk 
ltri)gen, Is om i>f our cutes thnt we have In West Texas, and probably In five feet of material di 

►w without It UnhsN NoutlieuHtem New Mexico, beds of itotash salts within the way from a trace 

innot prodme a loaf of l2(Xi feet of the surface a depth workable by mining cent (K,0) A numbe 

etable or a fruit And Hluifts, and exttntling throngh large areas Hiaue of were encountered by tl 

nt time In very hard to Ihe drillings hIiow large percentages of potash and It Is 1245 level the potash c 

luve again become pruc'- prettj certain the geologists state that In thl« region tbe 1^45-1250 level It w 

ir our HUpph of iN»fnNh the nation iK)8He»*Ked enormous rew rves of potash This I2W level, 4 per cent ai 



Mineral aample from the new Texas potash fleH 
with potash content of 12 5 per cent 

region is part of the great lb<l HciIh region of the 
SouthwesUm United Slates nliere we have a series of 
KundBtone, shules, limeNtones, etc which through an 
interval of KMMi feet more or b'*N tarry be^ls of salt 
tHMinurca] by the Ge<dogl(ul Survey to wmtuin 30,000 
billion tons of rock suit If Is the greutest known salt 
Held in the world The rock strata are similar In com- 
fiosltlon to thittw* (uiTvlng the vast isitHsh dep^)Nlts of 
Geriminj and they were formeil at tlie game period of 
the etirlh’s history, and under largely Himlbir conditions, 
and it has been generally assumed that isdash If pres¬ 
ent would l»e found In this region of the greatest salt 
deivosltlon In the West Potush saltH have been dis¬ 
covered In these salt areas, but us stated the exploru 
lory drillings were for oU and not ivotash, and the drill- 





. . .. . .^-.4. . - . 


Arm of the great Cardona salt lake. Crane Co„ Texas, which lies to tbs newly discoTered psU^i art* 

ved that there must be ingx have been m mixed up that the fiotash beds have public habltUftHy optli 

tM of tNttash salts, but not been eleurly deRnetk Bot It Is n fact thnt potnsh simply votolng the opln 

of the apimipriaiiona has l>een found here tliere and vimder, over nn enor- bended men of the com 

iment t^st drilling fmU nioim nren—about 275 miles lung bv 125 miles wide To fann fertility Is the 

ent vearx, olworvatlons deHnltelj (Utermlne where the potash deposits are of the United ^tes hi 

irrbsl on priinarllv for IcKftltd will re<iulre the sinking of core driven wells, nre trifling and epheittC 

p convinnd the gcfdo an exi)ensive operation, but mie which when successful —thnt compared with 

n grmt dM>^«lt of pot- will be rewarded with one of the most Important nece»- of the cimtlnued fertll 

ve i)f all these drilling titles In b<»th times of pence and war 


Kalnite la one of the:)uit 
nral potash ealU ot^ ihe Ger¬ 
man Staeafort depoatta 

H which Is largely tmported 
Info the In a 

somewhat Bupm sti^ and 
aoldiUrecttothflmrmm it 
contains 411 Stfch ootm^dal 
form abont per pot 
aah nttd seltr^for 

- “ about $15 dr $10 a to/tk The 

ions and snslyses ny ino«t promUdng and slgnlfl 
cant of the Tern 
vestUhtioni comet 

Means well In Loving County which has t>e^ dHfled 
to a depth of over 5000 feet, andjmalysea made by the 
United Stale® Oeologk al Survey for potash of ctery 
five feet of material drilled These analyses show all 
tbe way from a trace of potash to more than 11 per 
cent (K,0) A number of relatively rich potash beds 
were encountered by the drill From the 1240 to the 
1245 level the potash content was 641 per crat , from 
the 1245-1250 level it was 897 per cent, from tbe 1250' 
1255 level, 4 per cent and 1255-1200 level, 3222 per cent 
Here la an average of 4% per cent of pure potash In 
20 feet In the 1775-40 level the anal>alx shows 4A2 
per vHnt the 1740*1745 lewl, 0 per cent, and the 1745- 
1750 kvel 7 92 jxjr cent, while the 000-005 level anelysed 
11 21 jar cent 'Ihe potaxh Ih in the form of a hard 
salt known ax polyhullle whkh han nb^mt the potaah 
value of kfllnlR AbN4dutely pure polyballte contains 
15 6 \H}r cent poiaxh (K|0) ho that this 5-foot bed 
eontulnx coini>arntlvely llttlo ImpuriUes. It la water 
soluble and requlrox no treatment other than crushing 
or grinding to lie used os 0 direct fertilizer It remains, 
of course, lo Ije determined how far these bed® extend 
and this can only be realized by further drilling but 
geologists are of the opinion that the drill will show 
the beds to be iwrxistent and that It will he strange 
indeed if tliicker beds are not discovered Conxlderlng 
this 11 21 per cent unalytU®, whkh is the most favorable 
yet determined, let uH see what we have The specific 
gravltj of poljhalite Is 207, so that • five-foot bed 
would >leld 17,890 tons of potash salfx containing 11 21 
per cent (K,0) to each acre What the cost of mining 
would be Is not here considered but at current market 
prices to the farmer we have a potential value per acre 
of perilnpN $250,000 In short, commercial potash salts 
have been discovered In the United States, 

Potash as we oil know Is a prime farm necessity As 
our fanning soils become poor, we must stimulate them 
with fertilizer—the three Important constituents of 
which are potash, phosphate end nitrogen The more 
wldexprtHid and effective fertilization of the S(^U df the 
United states Is not merely an agricultural twqulre- 
ment, It lx a national neoessitv upon which depend the 
commercial welfare and pn»®perlty of the country In 
the near future Our natkmal financial Independence 
cannot be^sustulned Indefinitely by the use and export 
of the products of even the greatest mines in the world 
We muHt c<mtlnM, as In the past, a great agrimlturat 
nation, and ex^nt products which can be replaced 
The replenishment of worn 
out soils la one of the verv 
biggest things before this 
country today and well rec¬ 
ognized as such American® 
are very food of saying and 
hearing that their enormou® 
produotloa of com, hav, 
fruits, vegetables and live 
stock is tbe backbone of the 
Untt^ States: but the wear 
ing out of Anterican solla 
coostltntet A menace to thl® 
nation, the disastrous abd 
discovered poU^ area ^ fur /eaehlng sigiUflcBnce of 
which la UttiS realized by a 
public habltuftHy oprtmlst^i|M Obmplgcent It la 
simply Ttdclng the opinions of of most level 
headed men of the couniry to say that this aa«ltto of 
fann fertility Is tbe most Important ecoiiad||c pr^lem 
of the United ^tes and that beside It our war debU 
nre trifling and ephemeral This Is a stroog statement 
—thnt compared with the importance of this probleni 
of the cimtlnued fertility of our farrahiff kad% our 
m gape 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



R«««nroir and Blphon of the home 
Bode>water foantain 


A Soda-Water Plant in the Home 

S OME jeara ago an Inventor Intro 
duml H alphiin wlitcti charged Itoeif 
from liquid carbonic ncld gua contained 
In oapKulest Imitt to ^^Itllfltulld the onctr 
mous pre^Hure Such elphona arc now 
being sold once more The dev he we 
show, however, Itt different In that the 
liquified gas ts ct>ntHine<l In u metal lank 
or bottle so that the Mphon can be easily 
charged The Ixrttle has a real “vnlve¬ 
in head'* and there la a 4 ?age nnd u re¬ 
lease valve on the tubing To charge 
It Is only necCHsarv to fill the siphon 
which will hold 44 Huld ounces wltli 
water preferablv distilled 'Hie holes In 
the safety casing show the heiglit of tho 
water to be carbonated The cap ahowTi 
in tlie foreground is unscrewtHi from the 
charging tube In the siphon head the 
fiexlt>le tube is attached with the aid of 
a screw nipple and the gas is allow* d 
to flow fn»m the bottle at a prtwurc of 
100 pounds until the siphon Is chorgeil 
An uotoinatlc blow niff valve releases the 
gas when curbonatbm Is completed. 


A Cake<SheII Pan 

T he cake baking pun, which we Illus¬ 
trate. U made of one solid piece of 
aluminum, as It has been found that this 
metal brings a more even heat to the 
dongh or batter than onv other This 
pan li adapted to form n cake shell for 
fresh or canned fruits, gelatine, cuathrds 
whipped cream, marshmallow whip, 
meringue, etc Anv retJpe for cake may 
be used and the result Is an attrmllve 
shell, which will do awuv with extra 
saucers for the fruit The appearance 
of the dish Is most attractive Tls*re 
are two sines, one as showiv, and Indi 
vldual cakes of a smaller slse for single 
nervlce such as fruit tarts 



Mkint ea1» si^ns to roedTe 
fndt fllliiiKi 


Wrenches of Chrome Vanadium 
Steel 

T IlROIKalt the UH4' of chronic \iinid 
luni steel, n forg* and f(Md wttrl s of 
AlleJitowu Pa hiiN l>een «ut**^‘<fiil la 
developing wrenches that an tliiiuur 
longer and struugor than tin usual n»r 
lam steel wrontiic's of t[ie sana oi)enini^ 
The Uf4e of this allo\ stei I allows n hm*- 
ineni of design, Iwitli In slaqs- and thi<lv 
ness of liead Tlie thin iKMir shaiM d 
head, made posslbh b\ the use of allo^ 
steil iimkcH tills lint of w n*n< la s llghh i 
Ih tt* r balanced and more ser\ he ihh in 
cunllned places comhlniHl wltli iinhn iK 
able strfuglli These dinma vnnadhna 
stetl wrenches an avullahit in s»is of 
nHsorted sl/es to fit a widi ranv,i **f 
U S Standard nuts S A 1 nuts md 
hexagonal tap screws 
The same works hav* Introdunsl 
thrnnie vanadium tappet wumhes—l<nn, 
thin wren*lies which allow the nuclanh 
to work clear of the motor whin H Is 
hot—the onU time for adjusting—while 
the angle of the heads allows him to 
reach Inuccesslhle posithms As nu st 
<arN reipilre three wrenches to mak* 
complete tappet adjustment tiuse 
wrenchis an designed so thai two < m 
be worki d with one hand whlh Ihi Ihlid 
Is used In th( other hand This is u 
lomidlsliKl 1)V having two opmlngs liotli 
the same sire hut nt <Il(Tirent angles on 
each wrtnili One opmln,. Is straight 
while the othip Is set at JJhj dignes 

The Tubular Ruling Pen 

M ost sttN-l httering isns hive lo l)c 
selerfetl for stlfTntKs of nib lo salt 
the particular user miu h ink on 

the pen inuBcs blots and jMior Int* rsit. 



The latest drawing pen, and the way 
to use It 


tlons A tendency to l>ear too IniivHv 
spreads It nnd makes vertical strok< s 
wider than horizontal oms The gmii 
Hire msH-ssarv In these coimeithms ti 
|r claimed Is obvlalisl with the usi of 
n new tubular inn whUh U Rurqdbd In 
cNinnectlon with a goose-mH-k luemlM r 
which enables It to b< nsisl with anv 
ordinary pen holder Pelng tubular 
lines of uniform strength are ln»ur«l 
no matter what the direction of (he 
Htroke or the prcBsure h< hind It Ink Is 
placed, by means of a dnipi>er In tin 
little cup on tho shank of the lan the 
rnemher projecting above thla rcs*rvi>ir 
Is a cleaner It Is carried In this position 
for use ns a primer, a function whhli 
It performs thnmgh Its very slight pi‘» 
jectlon beyond the nos© of the pen so 
that It w rapes on the paper and vUmiies 
in mich manner as to agitate the Ink 
Any mark It makes obviously. Is In in* 
path of the pen Itself and is swallowe*l 
up In the Hoe which the latter draws 


One of the imijnp advantages claimed f(pr 
the appiiiatus \s that it is us*d w)lh a 
stroke practhiiHv the same as that of 
ordinary lienmanshlf) 

The Ve«t-Pocket Seal 

S ()^I^TIII^<. diHldedlv lIcvct In seal 
pii'^M.s is otTind —nothing less ttiuu 
a jMK ket Ht nl Am nur plcuiu shows It 
l(M»kH virv mu<h llki m onlliiirv watdi 
case th* |>lai(s on lie insidi onllnarilv 
<MS iipit^d 1)\ (lu dial and th< sw«*et 
lieart H pluuogiapli lielng tllhd bv the 
two fiMHs of tlu (in^s Tlie illusion Is 
helglitene*! hv tlu hnndh whldi is In 
the d( sign *if a wat(h stem so that 
when cU»s(d and [uil awuv on* Ims in 
ones )KM k41 to all *\lfrnal Intents a 
watcli In us* tlu iiaiRrtola slainped 
Ih place*! lte(w(*en the two faces whhh 
art cl*»sed dowm upon If and one tlun 
delivers as mu< h t)f a kntK k nut puni h 
with the c!os<d fist as ina> lie necessary 
to transfer tlu Inijiresslon 



Knife and latch key in one, for amall 
pockets 

A “Tuxedo” Knife 


M ens dr*ss < Indies an tliln and a 
him* h of kevs Is apt to make an 
iiglv hsiklng haig* After di* dinner or 
puny is <»\or on* must go horn* an*l the 
laldi ke> must tlu n fore Im nirritsl An 
Inventor *im**iv*d (lu Idta of Inlmdiu 
Ing a kt V Into the * nd of a knife wlihh 
Is often earl Its! u1 the end of a waldi 
or kev chain Naturalh *\*r\ pin or 
\ale l<Mk as the\ an tisualU (ailed 
Is different, so a Idank Is fumislad and 
not a kev hut with the little kev dnpll 
eating niuchlnt's It Is posnlhle to tut In 
llieproiar notdiMH in a mluule If It Is 
Dot (smveiilent to do this the knife and 
a key may lie sent to tlu mannfaetai* r 
who will make a ke> out <»f th* hlank 
and return to owTitr It will be notlt^sl 
that the pattern on the knlfi franu Is 
carried on du handle of th* kev whhli 
f<»rms a part of du fniiiu when th* k*i 
Is thrust home 

A New Electric Siren 

T HF little p|iH.trt( Hlnn Is onlv a f* vv 
ImhPH high hur N llitU In s|/* onlv 
for the aensHh of tlu little red head Is 
lerrihle I his Is supjMiMd to he an 
“Indo<ir’ size but It would answer for a 
Htiiall town |>erfe( d\ will A Hteam or 
air ulrtn In all right wlun pp( H«ur* Is 
obtalnahi© dav *tr night hut ttils Is often 
dlftlrult, while elei trh Itv Is alwavs avail 
able The small si/t whldi w* illus¬ 
trate 1« onlv 10 Indies lii^,h and N 
a<tuaied hv a om twdfdi horsepower 
motor Tlie nlatlvelv bin* rotor is sur 
rounded with a win Mnvii to k<vp out 
blrdu and nhst and Is ispilpiied with n 
Hluvet nulal roof which also serv»H as a 
Hoiin*11ng hom and dlHtrlbiiUH (he warn 
Ing In all dlretihirs Ah a burglar alarm 
for bankH It Is pardcularlv useful as II 
nuiv b«* R^uinded from anv iMilnt This 
siren has wveral elder brollu tn which 
are all right for ontdmir use imd render 
Are signalling easy 



A seal press that is burit in the pat¬ 
tern of a watch 


Machine for Testinj^ Gears 

A (it \R ti st* r has nstiidy !>een de- 
vel(ii>*d and plactd on the market 
111 * Instrumiut N prlmarllv Intendtdfor 
groan*! gears but * an Im usetl equally 
w*ll on (III gtarn for d*veloping check 
Ing and di irtIng involute curves and 
ti sling (i'K)th spadng 
1 he uia< hin( (onslsts of u base with a 
longitudinal slid* upon vv hl< li n trans 
vers* slid* Is iiuuinltd doth slides nP* 
mov*d hv Hxrews with liaiidwheelH and 
mUronutir lutidH A slot Is machined 


at oiu (nd of till base, in which a stud 
for moulding the geir to Ik* tc-sttd Is 
dam|Hd On the transverse slide an 
mounted tlu contact Ihigi r or ms dl* and 
an liulh dor hv width tlu readings are 
taken 

1 or testln^, tlu invtdut* tiirve of h 
tooth on a spill g( ir an adapter with a 
b »sH (inie disk and hI*h* 1 ia!»es OrttCi 
Inch tldik an us*h 1 Tlu Indicator mav 
ia set to n iid direct or to iniiltiplv the 
leadings hv four Tt Is evliUnt that as 
the tPalisvers) sljth is niovesl the *sin 
(u< t tinge I wiil trace a line Involute 
relidIve to the ge ar, sliii-e the tapes 
cans* the wllde to move a diHtnnee ♦spial 
to the ))*rl|)hera1 imttlon of (he haK* 
(inIe elisk Pei ( ike readings the traUH 
verse slide Is set at zero and the con 
lad finger Is K*t Jil right angl(*H tee the 
slide lev nuans of a gage The gear Ih 
the*n set on the stud with th* Indlc dttr 
rtading 7*ro and If the Indicator re¬ 
mains at re ne as tlu IranRverHe slide is 
moved the tootle curve Is Nhowm to lee 
a tiue Involuti Anv deviation from 
the true Involute Is sluewn on tlie Indl 
cator and mav Ih eharttsl To aasist In 
gatlierlng data for (harllng the curve 
u plunger uutomutU telly nturdK the 
haDdwh*H*I everv 0010 Inch The chart***! 
curve for a true Involute will be n 
straight line 

T*Mifh spacing is checkevl by UHlng a 



Electric siren that works from any 
light socket 
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Electrictlly heated Holderinjr Iron for iroall work 


fixed contact finder clHin[>od to the allrte, 
In connection with tlu Indlculln^ device 
TiM>!li to tooth HpiulriK or 90-deur<»e 
Hpuilns maj" he cloH^ked When U is 
ihslred to maintain n master curve or 
dupthale an eatabllHlied form the lon^;! 
Itidinal slide 1 r used first plotting tht 
master and then cliecklntf Iht other 
curves wltli the tliart Hv making sih'- 
clnl adapters spiral t)e\c 1 and other 
ffenrs may bo testcsl for spacing and 
contour Tlie nccrmul capacity of the 
Instrument Is frcati om half to et^ht 
Inches, spur, helical and Ixvc I K^arsf and 
the maximum Is up to 12 Inc h spur K^ars 

A Portable Hot-Water System 

E VEUY mall these da\s hrln^fs us 
pictures of devices bcln^, marketed 
In Gernmnv fetp makin^^ one shovelful of 
coal do the work of two Aiiion;^ I he 
latest jfroiip of these interesl nttadus 
to the portalth hot wliter heater wide h 
we Illustrate This us fai us wo can 
make out In the alwcncp of ndeciuate de¬ 
tails fnem our corresixmdc ut Is con 
netted on to the hoam water sjstem 
presumably b\ runnings a hose c-onnec- 
tton to a faucet When the fire bums 
the water circulates, In the faudllnr 
thermo-siphon fashion Inside the cvHn 
dor until the valve to flie bath tub spout 
or that to the shower cnmnetllon Is 
ojeentd It Is Just like th( familiar 
kitchen boiler cef the American home, 
save that It can be taken to nnv room— 



Hot water without hot-water ^pea 


and, in the nlcsenoe of hot water pipes 
in tile plumbln^^ iiiusl be taken to any 
rociin In wblc b 11 Is to be used 

Make Your Own Pie Charts 

b >ou want to show where a dollar 
fcoes or where your reoelpta come 
from a divided circle or “pie chart*’ is 
^,enernnj used kormcrlv, we bad to 
draw u circle and then divide It roughly 



Rapid and accurate gear teating 


Into flegnvs and caktiiate the per¬ 
centages draw radii and tlicn color the 
scgirunts Then along came the graphic 
stationer (who can sell two or three 
hundred dlfforent kinds of rulings, bar 
cliarts circles maps etc) with a hand 
some circle cHvldod Into pc rc'entagt'S and 
only waiting for the rudll and tlie color 
Now we have one more improvement 
by which for the small sum of thlrt> five 
cults, vnu can make a colored pie chart 
In an Instant The charts are 4^4 inches 
in diameter an<l consist of seven disks 
divided into one hundred parts, with 
gradual Inns on the outer edge There Is 
one cut fr(*m the center to the periphery 
whlcli allows u disk of another color to 
lie Inserttsl this oiicratlon can be re¬ 
peated imlll the seven disks have been 
atlliml It Is seldom thot there Is 
necesHitv for dividing the circle Into 
more than seven segments and the per 
centuge of each can be determined In an 
Instant It Is a real time savor and 
will prove useful In nnv otfice 

The Motor-Bike Fire Engine 

D FCTIM5DLY surprising must bo the 
verdict of one who sees for the first 
time what n complete fire fighting 
ecpilprrient U has been possible to mount 
on a motorcycle as Illustrated herewith 
There Is carried a side car in wlilch tho 
chemical equipment and tools are 
packed, and on the forward part of the 
body a rugged Iron cage for the stowing 
of 150 feet of hose Susiiended on the 
Bides of this cage are four carbon 
tetrachloride fire-guns for combating 
gasoline fires, and others of the sort 
On the rear of the side car are curried 
two larger exllnguishers of standard 
chemical types. Inside the cur there Is 
a reducer valve for connection between 
the regular 2^ Inch hvdmnt and the 
^ inch hose carrlcyl There are In addi¬ 
tion numerous fire-fighting tools of the 
usual sorts all this comprising part of 
the equipment supplied by the maker 


The Sfddering Iron for Small Joha 

S MAXiL soldering, like any other small 
work, demands the use of a quality 
instniment, and not a large cumbersome 
tool adapted for entirely different work 
We llluHtruto an Iron designed to meet 
this necsl CJonstructed entirely of metal 
It is fitted wltli R German silver tip 
Insuring minimum oxidation conse¬ 
quently Infrecjuent renewal, leaving a 
clean, smooth surface at all times. Heat¬ 
ing Is by electricity The heating ele¬ 
ment Is lomimsed of the highest quality 
nickel chrmidum The cord Is protected, 
where It enters the handle, with a light 
metallic spring coll, which prevents 
fraying or other wear at this vital point 
In operation, tlie band Is comfortably 
near the soldeilng iK)Int. enabling one to 
work stvcedtij, economically and visibly 
—wbUb Is not the case when using a big 
tool as n makeshift The Iron -accord 
Ing to the maker operutea on any volt 
age and either alternating or direct cui> 
rent, and may be used with the standard 
screw socket or the base plug 

Transparent Metals 

I T has long been known that thin 
sheets of gold and silver, mounted on 
glass, may be made trunstmrent by heat, 
hot It iH only within recent years that 
serious study has l*oen given to the con 
dltlons under which such transparency 
may lie obtalneil 

It is suld that a sheet of gold one 
three-hundred timuHamllh of an Inch 
thick lieiomes transparent when heated 
to 550 degrees centigrade The trans¬ 
parent v Is ascribed to the gold aggregut 
lag and allowing white light to pass 
through the Interstlcn^s 
Wltli silver oni hundred and twenty 
thousandths ot »n inch thick no tr«n#e 
piirency Is pnalvued so long ns the nt 
moHphere N a “retiming” one, such ns 
htdrogtm or coal gas Hut In the air the 



Ple-pUte statistical charts arc turned 
out by this device while you wait 


transparency begins at 240 degrees and 
is reniarkidilv c*omplete at 300 degrees. 

Copiier one seventy-five-thousandth of 
an Inch thick does not become transpwr- 
eat In u reducing atmosphere, but in 
air It is transivnrent between about 200 
degrees and 400 degrees. 



Something different tn bouie brooms 


Steel Wire Brooms 

A STBBLi wire broom la nn eflIcleDt Are 
fighter and may he used for 8Weei>- 
lug or spunking It Is not at all affect^ 
even by severe heat The fillers, which 
are removnhie, will not spread fire, but 
wtll extinguish it For brush and rub¬ 
bish, It is also extremely useful and is 
employed In many fire departments for 
this pun>ose If any of the fillers be 
come worn or injured, they are easily 
replaced T))e use of these brooms 1m, 
of course, not confined to fire work and 
they give excellent satisfaction in the 
garden or the plant 

Coloring Oranges With Oil Fames 

A n orange mav be Inwardly rip© when 
outwurdlv green and If allow'ed to 
yellow on the trees the marketing moy 
be delaye<l four to six weeks and conse¬ 
quently a less favorable price may b© 
obtained 

This green condition gives the Satsumn 
orange grower more conc^em than others, 
SalsuiuRH are raised In upper Florida, 
lower Alabama and lower MlsslHsippl 
Normally they are gathered about Octo¬ 
ber 15th, but tliey can be harvested 
earlier when artificial processes of color¬ 
ing are used to get away from the per 
Hlstent greenness of skim 
The Ignited States I>©partmHnt of 
Agriculture has worked out a process for 
coloring oranges without harming the 
fruit The prooesa consists of encloolng 
tlie oranges In tiglit rooms and subject¬ 
ing them to fumes of kerosene stoves or 
to gasoline engine exhaust Tlie fumes 
given off destroy the green chlorophyll 
BO that the yellow of the orange shows 
up. It requires about four days to bring 
out the yellow of the oranges by this 
process This Is better Gian waiting 
four to six weeks for the fruit to ripen 
on the trees, running the risk of frost or 
storm damage and facing the probability 
of a lower market when the oranges ore 
ultimately Imrvested 



Adapting the motorcy^ to Are department eervioe 
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ChaiMis Mnpcnatou without an axle 

Unlqnt duusis Siupeitsion 

T HB axle U entirely Incking tn the 
new model* of a well-known French 
motor car, and in tt« place Is mibeti 
tuted a long tranavente spring forming 
the lower member of a eort of tru«*» and 
a peeaUar tubular piece for the upper 
member Thl* untuue conHtruction 1 h 
einplojed both In the front und on the 
reer of the car, and It is Htnted that It 
has proved Itself a remarkable success 
In service over rough roads 
Tlie outer ends of the springs are at¬ 
tached by means of tUps to the lower 
bearings of the steering pins To the 
center of the spring Is attached the 
upper central member At the forward 
end of the car this Is a tubular, obtuse-V 
construction whose outer ends are 
shuited Jtko mallets lying on their sides 
The heads ^f these “mullets* are con 
cave, and contain shoclv ahsorliers which 
may readily be adjusted The lie rods 
are connected b\ a unUersully Jointed 
mciuber to a transverse sliding member 
c<mnected directly to the slcH.rlng gear 
At the rear of the car the transverse 
leaf »pring Is bolted to the underside 
of the dlfTerentlal casing The upisr 
side of the differential casing Is l)oU«i 
to a tubular member whtdi Cf»nnects the 
sills of the rhussls and extends past 
their rear (nds far enough to take the 
Kumo type of sluKk tilisorlHr and links 
used on the front of the cai 


An All-Embracing Micrometer 

F OIj R inch inlcrometerH are quite 
coinriionplute, but four-foot ones are 
not Tlie one Illustrated on tills page 
is one of the latter class and hud to be 
built up U8 a order Tlds nil 

crometcr weighs 3^ p4>uiid» and u si>cclal 
pattern was roqulrctl ft>r casting the 
frame The weight of tills deiltaro In 
struraent is »o great that If It were used 
under ordinary circumstances the dls- 
tortlcm element Introduced would lie- 
come a serloas error Therefore it is 



Spadally eimstnictad microm«t«r 
wftk spaa of fwu feet 


suspended from a special bidding de¬ 
vice which will also obviate errorstaused 
by eximnslon due to the heat of tlic 
user’s hands Tlie measuring spindle, 
barrel and thimble arc standard parts 
from mimll slswxl micrometers, hut the in 
struinent Itself which was made In i 
Providence, It T, manufacturer, Is qultt 
unique In Its spun 

A Vacuum-Held Glare Shield 

M ost Hlmplp uml Iiriiitkiil Is ii kIiup 
silield held in phuH seiurelv hv tin 
use of vacuum (upa Rv an arranu 

inent of small hinges the green (elhilnld 
shield can be turned upward Instanth 
When needcMl to shU Id the eyt»s <ir tin 
driver it Is just as quickly tumeil ihiwn 
Tlie vacuum Mips hold iMs shUld so 
curely on the windshield that It can Is 
removed only bv ins4^nlng a knife hiiide 
between the cup and glass to let In a 
little air 



Cutting off the glare from the ap 
preaching car with a shield held m 
place by vacuum cups 


More Room in the Suit Case 

A di SKINRR of suir «asts has pne 
vkkd a case f<a tolkt nicsssoilis 
that fits into II mnipnrtnient all Its own 
at the ba< k of tlie < unp When nmov(d 
from Its plat*** In a traveling case, 11 can 
Ik* carriHl stparatelv as il folds lualh 
Into a siimllHP leather nm us plUund 
in the illustration TIu Idea of Ki»nc* 
saving In traveling casts Ims also been 
lncorporafe<I tn traveling bags for nun 
or women 


New Motor-Wheel Doubles Usual 
Air Space 

T he comfort of traveling In. a moior 
car dtiK*nds nialulv ui>on tin air la 
putltv of the inner tulu* on tiu whts?N 
The mure air tin tube csmtalns, the 
better It w<MiId be able to damp out all 
oscillations and shocks 

A Urltlsh Inventor lias jarfecUd a 
new niotur wheel whlih has twice the 
usual nir spate even light cars ftitid 
with such wlusds, It Is stated, will I ravel 
as comfortablv and hold the road as 
well as well sprung (urs weighing tw«» 
tons 

The new Inner tube has a crt»KS sih tion 
like the Flgtire 8 Hie upfsT half of 
the tube lien Inside the tiu as usual 
while the lower om Is accommodab d 
within tlie lilsk wheel Mne bolts hold 
the disk wheel togillior, and win re th< v 
puss through the tube pieces of niWier 
have be«i vulcaniwnl In, to take (he bolt 
holes. In this wav an absolutely air 
light Joint is assured 
To lit the tube to the tire, or to dK 
mantle the tire and tube, tire level h ei< 
are no longer needeil By removing tin 
nine nuts, the outer disk comes off ami 
tube and tire run be taken out quitv 
easily The air valve projects through 
a hole in the disk wheel and Is enslh 
uccosslble As the Inner tube Is no 

longer confined within the tire, but Is 

portly In contact witb the *teel disk of 
the wheel, all heat generated In the 

tube, while the ear la running U car 

rled away bv the cool olr acting on the 
rotating disk wheel, A Itmger life of 


both fire und tube (s In this wav ensured 
Owing to the great ulr capacitj of the 
tube much thUker rubber walls can be 
used, making riio tube mrtre nearly punc¬ 
ture pnmf than it has beam, and prevejit 
Ing sudden bursts 

Testing Gasoline with Molasses 

I T has been dlscoven d that molasses Is 
extremely iis**fu) for detecting the 
presence of wnj<r In tanks of gasidlne 
Water is, of course, heavier thoji gnwv 
line, and It will alwnvs Mnk to the lx)t 
tom of (la lank In making tlie test n 
wooden stkk Is <oate<i with molasses and 
this 1 h pushed down mto (he ausijeoted 
gasoline The pum)Uue does not afftst 
tlie hivtr of molasses In any way but, 
when water is enrounteitMl tbt coating 
comes awav from tla stick I hus when 
the stick Is withdrawn U Is not onlv 
|S)Sslble to see whethtr wuUr Is present 
but the mtiiiil Mtiiount ts plalnlv shown 
bv the htlglit of tlie Imre 81*01100 ut the 
bottom of ttie sti(k 

A Packing Case with Possibilities 

A ROOM in tla artiiWlnl kindling 
bUHlm*sN In Indl(ut«^d by the ai)|s?flr- 
ance of a n«.w ptuklng 1 h>v which is said 
to b« Indt s( ra< tibh 

In om w*H.k sl\ liundnsl tliousand 
Amerlran nillwav tars im lomhd with 
what 1 m talkd packagt frolglit most of 
it IntluHid In w 4 nh 1 ui wood sulistitute 
(smtalners whldi after om train trip go 
Info tlie fumatt like shadnich Mtsadi 
and Abednegii, hut not like them to 
< meriff* un^rathed Retw(*en oia^sKth 
and one-s<\*nlli <if tlie total lumber pro 
dudbm of tla Dnlteil Stalm It Is esti 
niHUsI nuHts (his fl 4 r\ fate after a 
career In tiu form of pm king caws ns 
brief as that of the Milk worm wlthouL 
having hehliid If unv thing more valu¬ 
able than ashes 

(*onservatlonlsts Imve beeti working 
for yniru to redme th» mortalJtv nf our 



Making the toilet accessories take 
up less room in the Kuit case 


forests, In tla n* w l>ox it Hi»iKiirs, they 
have found a iwwerful allj The l)4>x, It 
Ih true, Is made of wood but nut of wood 
dtstlniHl to a few wicks of work and 
then extinction I lie w<M>d that goes Into 
this l>4>x has a long and honnrabie ex 
Istenee liefort 11 oi»mpnrabk to th it of 
which a huus 4 Is built and nt)t limited 
to service in u Hiugh site It can and 
probablv will travel from coast to const, 
from gidf to g^tlf to Punt a Arenas 
KHindmtka OiietoWT) (aJeutta then 
full of vears, it cun regard tlie furnace 
as a crematory and Its nslu s worthy of 
preservation In un um 
The Siamese^ twins High ( ost of T Iv 
Ing ami nigh t^ist of Distribution, In 
seimrubly joined, view the now box with 
alarm Klimhintion of waste of lumber 
saving of stowage siwcc prevention of 
pilferage, reduction of claims against 
<.arrler» for loss and damage nro In¬ 
cluded In the boxi program It has no 
nails for thieves to extract no fragile 
ponela to fracture and when It is re¬ 
turning from the commercial front or 
enjoying well earned rest It folds into 
almost Insignificant dImenHions, lowering 



Putting more air under the car than 
has been possible heretofore 


its traveling and storage expenses to ft 
iiilnimum 

Like all strong tJilngM ilje bcjx is sIm 
ph Mmh of unhreaKahle iKtards with 
rlvctted hinges It can tic cxmtrncted to 
one 4 igtith Hh senice sDe Inslanliin 
eoiislv Om tvis now In us4 four and 
a half f4 4 1 high tolUs to a height of six 
and a half Indus and eight folding boxes 
can Ije stowtd into space imx iqiled by 
one non folding 1 mi\ The 8I/4. of Ixix, 
Imwevci Is not limited to four feet high 
Pianos Hlr 4 ncly arc shipped fn them and 
automobiles ami cumbrous machinery 
can la 

Tla (Irst cost of the Isix Is larger of 
course, tfum (hat of a picking case In- 
teiiihd to lie uwmI onlv ones or twice 
hut its cost divldid bv (he number of 
IHisslblc trips iMssmus not much greater 
lhau a (lerrnan mark or a Russian ruble 
Some four and a Imlf fcnii lioxc*« have 
been used live vears on one Aiiarlcnn 
railway, and seem to be* good for another 
five 

Proilrabk as this Iscx huH pnived in 
domestic c'cunmcrce, its iMdenthilltles in 
lntc*rmilicmal trade an (ven greater 
Packing has Iieen one of tla worst of 
exiMtrt problc nis l^iss in o\trsens ship¬ 
ments l^^ breakage and theft has been In 
mnnv Insfuncs s the /ln»I handicap 
against Anierlcnn sliipiK'rs In the keen 
roini)etitlon which makes every cent 
c-oiint Math monev lias btsn apent In 
p* rM ting jillferngc. prcMjf cases for 
forftgm trade wiih Monm suc(t*RS these 
costh hoxcH represent an investment 
which must he rec-overed In om use The 
new cases arc not onlv pIlRrjircMvf but 
tlicv do not have tc* Is* pulled apart to 
get the c-ontenis out whem the shipment 
nachcH Us destination Tfiey have 
merely (o lu unlcn ked und unpnc keel, 
fedded and mnt back to tlulr isdui of 



The Indestructible packing case 
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Recently developed machine for cut 
tinjf glaaii 


orlKln to bi utillEod iipiln im<l aKuln 
Tiiev uro proof also uKuluHt t he pro- 
\i rhliil U(wtllM\ of Kt^\4 (li»re> Tliov 
cim lit thrown (ilT a Hhli» on to a concrete 
(lo( k without tireakint; though that pruc 
tl<*o, in Hplle of Us popularity abroad, la 
not udtiMHl 

Americani/ing: the Ancient Chi¬ 
nese Game of Mah Jong 

I T IntH reiimlnefl foi AnierUan Inven 
tlvo talent to MliapUfx the faHclnotUif? 
< lilnoMi Kaua of Mali Jonu, whkh huH 
Rwept the c«nintr\ l)v stitrin Inateiid of 
utlll/lDK Ibe (Uinl)erH4inu and eKtiensive 
( lilnoKe ttleH of iKUie and tinialaa) tlie 
Aiiitrlt anl/od itrslon makes use of 
wafer like tilts simple Htri[>etl silt ks for 
the chips and nt at nuks to hold the 
tiles nnti to carry a simple talde for 
U^urinK out 111 # sciprt's 

TIu aecompunv Int: lIluHtrutlons jrtve a 
Itriiphlc dew riptlon of tlie waft r like 
lilts linenUtl h\ Mr Otis F Wood of 
New ^ ork < llv The tilths In this case 
coDHtsi of bhuk and white sheets of 
cslliilolii teiianttil toi^tllar Hit wlillt 
side (iirrvlniz tht (hlmse smuImpIs of 
the Kamo Recuuse of their llKhtnesw 
and < ompactnt SH the wafer like tiles 
may Is nadth handUnl and the nmne Is 
imiterliilh speetled up Indt'ed, Mah 
JtinjE Is now plu\td fttr rht sttke of the 
KHiia ralhtr (lian for llie preth tiles 
The raiks of this Amorlc anl/wsl Mali 
Itmi, are desltfneti to hold the tilts at 
the pnd»er unKle furthermore the 
front sldt is sloisd st» that the tile Is 
>ruitk>d to iht slid h\ tin hand cpf the 
phner without his Imxlnu to take Ids 
t ves off th* KHMie The t hips ’ are little 
strips of celluloid with simple bands of 
blaik and retl All In all this new j^ame 
innkcH for Knuter concentration and 
better phi\InK, so It Is claimed by its 
Inienttpr 

'J Im wafer liUt tilts i>erinlt Mali Jonj? 
to lx played MU\whtro—on tht train on 
boanl sldp In Iht lioiiie—v\en w In re 



Salt and pepper from a single 
shaker 


When packed In on attractive bur the 
entire game can be placed In a coat 
fiocket Intentionally, one of onr lllOj^ 
t rat Ions sIhiwh the game placed at an 
angle to Indicate that the swaying mo¬ 
tion of the train tir the Iwat has no effect, 
on the Amerlcnnlwd game of Mah Jong, 
with Its wafer like tiles. 

Cutting Glass with a Machine 

L AIUjK mills sheets of glass have h 1 
jwa\H Usn < ut up Into smaller slrea 
hy hand, with much exi>enditurc of time 
and with unsatisfactory results It has 
lieen lusssHUPy to score the glass with 
Him (.utter on one side and then break 
It under this treatment there Is always 
the risk that the under unseopcsl edge 
will crumble, or even that the whole 
sheet will crack The gaging has pre- 
K<nted dUliculHes, too an allowance over 
the gage rending of from an eighth to u 
(piurter Inch )lH^lng been necessnn 
A Newark irmniifactiirer now offers a 
iiuiclilne for cutting glass, based upon thi 
new prim Iple of ^coring It on Ixith sides 
This lulls fur two cutting arms two 
cutters and a spring held adjusting nut 
for Insuring e\en pressure against both 
sides of I he sheet ns well as for sep- 


baa been used up In trying to me^ them 
One of the things that we haTe not yet 
eeen U a really simple, really adequate, 
preventive of theft of the car Mr Jena 
Nebion of Loa Angelee abows ns, how 
«yer an unusually clever attach upon 
this problem, and unlike the majority 
of clever inventlona In this partlcnlnr 
direction It Is decidedly simple In opera 
Hon and apparently, would certainly 
betray the fact that a car had been 
stolen, If It did not actually lead the 
thief to try his luch with another vehicle 
Mr Nelson would build the license 
plate In two stories, with the first three 
digits (or less, or on some New York 
cars more) In the upper row and the last 
three In the bottom line He would thus 
bu\e a sheet of uietul large enough to 
enable him to cut out, from its center 
a # In ulur or rectangular piece of such 
size that Us nheence w#uiUI aurely be 
noticed This removable piece would 
screw in by u simple thumb-screw de¬ 
vice, and In this coDnectlim It ought to 
be pointed out that the difficulty of de¬ 
taching a screw Huit has been In the 
plate for 305 days does not measure the 
ease with which the screw would come 
out If Us remoNal were frequmit We 



Thick heavy (hinese tiles of bone and bamboo, compared to the American 

wafer like tiles 



The Americanized version of Mah Jong played with wafer-Uke tiles and handy 
racks This game can be played anywhere, even in the swaying boat or train 


aratlng the cutters for Insertion ondte- 
movul of the work. Breakage is ellm- 
InntfHl UH I he sheet thus scored at 
identical lines uu Imth sides come* apart 
lit one# and cleanly whik the gage 
works to Us true readings, without al 
hiwfino^s FImilU, It Is claimed that 
owing to Hh heller regulate#! and even 
pressure on them, tht cutter wheels used 
on tlie mudilne have from five to ten 
times the life of those used by hand 

Half Pepper, Half Salt 

T his glass shaker for table use con 
tains salt and pepiier lo the left 
of the not(h Is the |>epi>er chamber lo 
the right the suit In the cap which Is 
divided Into two sections, are corre- 
s;iondlng large and small holes One Is 
tlosed while using tite other A mix up 
1*4 avoided when IllIInK ctmtainers by 
tlie use of a par»er cap which fits eltlier 
side of the glass division In a picnic 
basket salt nnd tteptier will not stray, 
but remain In the shaker 

Marking the Stolen Car Beyond 
Mistake 

T HK advent of the automobile has 
built up an enormous field, previously 
non-existent for Inventive ingenuity 
Certain simple needs of the motorist 
have vel to be met however, In spite of 
the amount of time and white paper that 


know lots of people who remove dis¬ 
tributor arras, coll boxes, etc, fnnn 
their cars when leaving them unat 
tended we can’t see why Mr Nelsdna 
pwxH^dure isn’t Just as easy Ills only 
barrier, apparently, Is the necessity of 
kelllng his Idea to state licensing bodies 
rather than to the Individual user 

Specifications for Electneal 
Instruments 

NFORTUNATKLY, national stand¬ 
ard siieclflcatlons have been better 
a|)pre<lfiled abroad than In the United 
States In the case of electrical measa^ 
ing Instruments, for instance, British 
si>e<lficattonB were adopted In 1900, 
French in 3921, and German In 1922 
Realizing the b^mefits which would ro- 
auU from national HpecIficHtlons for elec 
trlcal taeitKurIng Instruments In the 
United Htates tlio Bureau of Standards 
has been striving to get consideration for 
the subject In this country It has trans¬ 
lated Uie French and German speclfica- 
Hoos and sent copies of jthem, together 
with the British sped flea tioos, to Amert 
can makers and large users of electrical 
Ine^^mments. 

In cooperation with the Instruments 
tnd Meesurements Committee of the 
American Institute of Blectrieal Bngir 
neera, a personal canvass of the Instru¬ 
ment makers of America hoe been made. 



Theft-proof license plate—when yon 
leave the car you take a piece of It 
with you 


Tlte results of this canvass show that a 
majority of the makers are In favor of 
standard spcctflcntlMiB and indicate the 
deHirahiMty of having tentative spedft- 
cutluDH prepared to aerve ns the bagls for 
further diNcusslon Such a tentative 
sjaH Ideation was prepared and preeeuted 
last June Further progresy In the de¬ 
velopment of American Mtandard spe# Lfl 
cations win be based on the comments 
and Muggestlons which will be received 
from Instnuuent makers and users. 

The Adjustment of AntomobUe 
Headiichts 

T HK nccesaltv for improved motor ve- 
hl< le headlights ia gHnerally recog¬ 
nized and the Illuminating fikiglQoerlng 
Society liHH #leveloi>ed satisfactory meth¬ 
ods of test and has obtained a great deal 
of data on cnndle-i»ower requirements 
and dlstrllratlon These I B. S speelfl 
cations, as they are < alletl, have been 
apt»rt)ved l»y the Society of Automotive 
Engineers for regulattiry purposes. How 
ever even the best device obtainable will 
not be satisfactory to either driver or 
pedestrian unless proi)erly adjusted 
To help In educating the motoring pub 
lie to the necesNitv and advantages of 
proper headlight adjustment, H>e Bureau 
<*f Standards has asalKned an engineer 
to work principally on this #>ne pntblem 
The Bureau Intends to cooperate actively 
with alt agencies Interested In securing 
Iraprovement In beadllghtlng. 

A Disappearing Window-Guard 

A n Interesting window-guard la of¬ 
fered for use with double-hung 
windows, to prevent ingress of maraud¬ 
ers or egress of the baby while the lower 
sash Is up. TThls guard U attached at 
the bottom rail to two rods extending 
upward through grooves la the side rallA 
It may be detached only from Inside the 
window, by operation of a handle on 
the top rail It U so constructed add 
attached that when the lower sash Is 
closed, the guord is carried down with 
It, Into the space below the sill, and out 
of sight from without 
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Radiola 


oMew and Revolutionary 
Radio Achieveinents 
in the Kadiolas 


Jbr every purse 


R ad l oto IIU vi Improved 
two luM rcc<tv«r of ■ntenni 
type Mtultlvs and Mlectiv* 
CimpUl* with two 11 
Rtdlutniru ind hMdphone* 
CrverYthlrig eanpt b«cttriei 
•nd inmnna) 


RotUoIa in Amplifier 

Two tubt b«Unc«<l tmpllfici 
forfUdloUlII Indudingtwo 
Riidlocroni WI>11 930 



ReuUola Super^VlIt 
— an improved 
Super Heterodyne 
Selective and non-' 
radiatinfi Withnoan-- 
renna and no ground 
connettion itreceivcs 
far distant stations^ 
even while local one* 
are operating Loud¬ 
speaker built In Com 
with aix IJV 199 
Radiotron^—every¬ 
thing except bactcriea* 
$425 


$35 

65 

100 

150 


$206 

220 

245 

286 


$425 


Thli jtmM 
of ^naUty 



pntsaian 


It is ImpoMlble to give here 
full description of these revo¬ 
lutionary new sets. Send this 
coupon for an Illustrated 
booklet that tells the story 
completely, with deuUod des- 
cripdon of every set. 


( jInhv) 

Radiola III a wKi h |« RflUk la HI and Irs 
bsianerd anipUftrr uulcic In m^iabinet 
InLludinS h ur WD II Radii (n ns head 
phones an 1 Radi >la Luidspcalier (either 
tYV9 FH Of U7 1320 ) tvcryihin* caiepi ait 
unna and Iwttcftee 9100 




(aboK*) 

Kudiola SmP«t Heterodyne (neiond harmonlf) wimc *» 
Super Vin but lemUKrtalle in mahottany fiiiithrd (.alv 
lift with separate Ra hola Lou ispeaker of either type 
FHirUZIlio With six UV IW Radiotrom but with 

out haftrrles $2HP 

Same a« above but without Ra h i or Loudspeaker 

$220 

(belou ) 

Radlofa Refcno^ex ;i modified Radiola X 
In mahoiianv lal Inrt with extemal hxid 
speaker With four WL 11 Radiotrons and 
Radit la Loulspeaker iFH ur UZ 1320' but 

IcM hatienrs and antenna 9206 

T Same as al ove but without Radiotrons and 

/—Loudspeaticr l>attencs c r antenna $150 








(ohovf) 

Radiola X—ultra refined receiver of the 
antenna type selective and non radiating 
Rtmarkable for distance reception and peifn t 
np^uction BulU In new type loudspeaker 

Complete with four WD if Radiotrons-- 
evarvthins except batteries and anccotia 


In 


IIj 



RADIO CORPORATION OP AMERICA 
2»Bro«(hrar, New York ^ W So U Sail# ^ . Chlcafo. lU 
03 CsUfomla 9t San FrancUco CaL 
Dapc.123 (ArWniaoficanea^yoii) 

Pinas sand ms roue nnr fm Rsdlo Bookitc. 


Street sddtsai 




R F D 


Si 




133 Broadway, New Yofk 


Radio Corporation of America 

Soles Oficem 

10So.LjiSans8( Chicago lU. 433 CaUfomia9c.,SsnFrmticlsco,ChL 


Radiola 




geo U $ PAT OFF 
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Marshaling the Telephone Forces 

In the simple act of lifting the telephone receiver from its 
hook every subscriber becomes the marshal of an army At 
his service, as he needs them a quarter of a million men and 
women are organized in the Bell System One skilled corps of 
the telephone army moves to place him m talking connection 
with his neighbor m the next block, in the next state or across 
the continent Another hif^ly trained corps is on duty to keep 
the wires m condition to vibrate with hu words Still others 
arc developing better apparatus and methods, manufacturing 
and adding new equipment and installing new telephones to 
increase the subscriber's realm of command 

The tcrram of the te1eph<me army is the whole Umted States, 
dotted with 14,000 000 instruments, all within range of the 
subscriber s telephone voice Even m the remote places this 
army provides equipment and supplies Its methods of opera¬ 
tion are constantly bcmg improved, that each user may talk 
to his friends with increased effiaency Millions of money are 
spent in its permanent works Yet its costs of operation are 
studiously held to the minimum, that the subscriber may con-* 

Unue to receive the cheapest as well as the best telephone service 
m the world 

The permanent objective of the Bell System army is to meet 
die telephone needs of the nation—a hopeless task were not 
its command umhcd, its equipment adequately maintained and 
Its personnel trained in the latest developments of telephone art 

American Telephone and Telegraph Company 

And AssociATto Companies 

BELL SYSTEM 

On* Policy, One 5y«t«m, Untvmr»tU Sorolco 




RACINE DUPLEX BAWD SAW 

AnnttMT Rftm cuviof muhiu tliat will mv* yoa UnM 
ukI mitml anything •oft 


_ SowM anything —wooi - 

it^«f or wtooi £wr to local* wlwrc yoa want it 
Vihc i taoalMi. ball baanna mouaM y ' 
acctyacy — bUdN lari 
toany howa loitM A 
dnwiulrBlion wvl cob 


whaek I 


Uw H S 

Wood and Molal Band 
SawBUdeaaad Raeuw 
H S Turn 
•tan Powtr 
and Hand 
Hack Saw 
BUdaa 

Thi* g a TiaeJm 
S nwlo/ culMnff » 

chin* /of cucor 
mfm/rtmint 



RACINE TOOL & MACHINE CO 
Dopt B Raciao, Wi«„ UJ5 A 
STANDARD THE WORLD OVER” 


The facilities of a large ma 
chine shop equipped with 
an extensive variety of tools 
16 offered for production of 
mechanical devices on large 
or small scale 

CONSOLIDATED 

SHIPBUILDING 

CORPORATION 

Morrli Hcighti. New York City 



. . . it the pfomindation of ^ 

Ij^cWta.ttw ^thtMo^puuHngward thek^hw 


WEBSTER’S NEW INTERNATIONAL DICTIONARY f f 


I 


conlamsanacam^.fWl anewer 

1nd»A Rapar EdUiOft# a&C MClNUAMCDUSprfal«fMd 
WrUo f<K a|>a<imori pjgaa, p tea* ot-c •nd FORE fwcWat- Mopa pof - 



The Scientific American Digest 

A review of the technical and trade press, consisting oj edrstracts 
from leading articles announcing the newest devtiop- 
meats m industry and engineering 

Sifttet re/crencff to the iourcet frotn which these abstracts and guotatuint are made fellaw 
each abstract, the numerais referring respectively th the volume, number, and pages occupied 
by the original ar/*r/e in order that those who msh for further data may refer to the 
ort^inoh Other iHocMh appear elsewhere In tWi issue 


Automotive 

Some Surprininff ReaulU were the out¬ 
come of tCBtn made oy n British motor truck 
oper/itiuK coinpHiiy on a number of lubricat 
iiiff oiIr in serNice The teats were an effort 
to hml out whotber or not it is good policy 
to buv an expensive oil for commer<.iRl work 
After the testa it was RivLn out that tlio oil 
that coMt the least and gave aatisfactory re 
muUh vtould be the best oil to use The 
inethml adopted for Ustlnx waa straight use 
In a new or recently overhauletl engine on a 
\ultiile In ordinary everyday work. The en 
iniHN wire run for six montlia covering up 
to 24 0t)O miles Ev» ry effort was mmlo to 
I)rt\iul (Hitting up unusually ideal eonditions 
for the teats—the oils 'Were osotl as olla are 
iiHid ill coininercial vehicles where ideal con 
dltloiiR lire not usually attainable It wns 
found that tia a result of crankcase dilution, 
tht oil viNroeiit> generally drops during the 
first two mniiths and Uien remains pme- 
ticiilly constant It Is also state<l that there 
was no neeeHsary relation established 1^ 
twieii fliiHli iioint and volatility An oil hav 
irtg a high evaporation value w<mld be un 
cconomU ul in use The eonditioii of the 
crankraae nus fonnil to be much cloaner 
when nlnmiuum pistons were usetl us those 
keep ciMiler than cast iron and thus do not 
eokt the oil on their under side SItatc 
mentfl art frequently made to the effect that 
certain brnntia of oil owing to their superior 
friction mlucing qualities, will enable a 
hightr mileage to bo covered per gallon of 
fiitl From the reconls of the seven oils 
testiHi thtro would apiKinr to be very Httlo 
If anything in the argument for commeredol 
vmrk —la/omofH’c Ind, bO 1 3 pp 

The KplcycHc, Two-Speed Drive, simi¬ 
lar in Home rospoots to I bat used on the 
Ford I or haa been adaptetl to the stock 
motlels of a prominent German car The 
epltvclic gtnring Is brought into play by 
means of brake shoes which expand against 
one or otlier of two drums the braking 
effect being internal expanding instead of 
external ooiUractJng— The Auiocor, 61 14fi6, 
Ip 111 

Pink GaaoHne may replace the water- 
white in use today if the public con be eilu 
catetl out of the whim for white * gas '* Tlio 
idea is not exactly a not el one to the oil 
reflatf for even now the gasoline exported 
to certttln conn trios must be conspicuotuily 
colorwi also during the war the ormv jind 
navy adopted a somewhat similar scheme for 
identifving the “fighting grade” of aviation 
fuel A predominating proportion of gaso¬ 
line however, Is reftn^ water white simply 
because the great automoMIc-drivltig puldto 
hae been taught to accept no other grade 
Tills is not the rraralt of a deliberate cduca 
tinnal campaign on the part of the petroleum 
induMtry rulher it w a condition morn or 
less forced on that industry by comp<tlrion 
The public associates color with impurity, 
and the easlpHt way out for the oil industry 
wns to call on the chemist and chemical on 
glneer to take out the color The desired 
result has been attained remarkably well, 
even though the process hoa undoubtedly 
nddnfl something to the roet of the product 
niul at the same time actually lessened its 
performonce value In order to sathify this 
whim of the pnblic for water white gaaollna, 
the petroleum refintr has consented to maka 
the Fscrlflec — Vhem and UeialL Bnff^ 
20 27 

Last Year’s ProfreM In Antomotlve 
Design AS shown nt the New York Auto¬ 
mobile show The new high turbulence type 
of combustion chamber is netnally reanlHng 
in higher mean effeettve preoRuros The in 
creaaed rapidity of eombnatioFn has rcanlted 
in materially advancing tlio peak of the ex 
paiision curve, Mean effoctlve pressures of 
100 pounds per square indi are becoming 
common in passenger car prsetloe, and tbs 
high turbulence combustion chamber is re¬ 
sponsive for this In HP small defres. Nearly 
every new engine brought out durln| the 


past year has had this feature Included In 
its design In all the new oars a real effort 
has been made to make the passages uniform 
between the oarburater and the cylinder In 
HtcAd of easy benfki and curves In the msni 
fold, which tend to allow the globolos in the 
mixture to segregate and deposit on the 
walls, square sections and abrupt turns arc 
being nofit to agitate the mixture and thus 
to keep the fuel globules in suspension 
Tiirbnlonoe in the manifold is regarded as 
Imitortant, Just os It is in the oombustlnn 
tluitnbor, but for a different reason In the 
monifnld It (■ to keep the charge in sus- 
jKUHion, while In the combustion chamber It 
is tu increase the rapidity of combustion 
Uiglirr outputs without unreasonable com 
prcNsioii rados have been secured by a com 
biiiatitMt of better manifnldlng or diatrlbu 
tion, bettor combustion-oh amber shapes, ra 
duccil f notional horn power, bettor balance, 
lighter recipn»cating parts, larger valveo, 
and a wealth of small refinements. The 
engines are more sightly because of the clean 
ing up of the exterior Finally, engines are 
much more durable because of greater bear 
ing areiji, the lighter stresoco, and better 
moterials —AtefonvofitM /nd., 60 2, 8 pp, 111 

CivO Engineering 

An Experimental Rubber Pavement 

laid in Singapore has stootl up in remark 
able condition against heavy traffic The 
Bpace used for the roatlway teat is 80 by 16 
feet (W square yiwls) and the paving was 
put down July fi, 1022 ITie blocks arc 0 
inches lung, 8 inches wide, and 8*4 Inchca 
deip, and are formed of a hard baMc com 
[K>un(l with about throe-eighths of an inch 
«f rubber capping dlroctly vulcaiilied on I ho 
three inch width of fact*', and without iron 
clamps or other mochaDical attachments 
They are laid on a nix inch concrete cemeut 
base and the test area is inclosed with gran 
lie blocks ITp to the end of November 
1823 it Is estimated that fully 300,000 tons 
of loaded and unloaded motor lorries, wagons 
bullock carts and passenger automobiles 
passed over the rubber pavement, yet cIobl 
yxaminatiou revealed practically no wear 
In only ft couple of spots was any movement 
of the surface remarked, and that was a 
trifliffg forward creeping, dim probably to a 
Mlight presBure from the granite curbing 
‘Tigris of slipping or skidding were lacking 
even though the pavement is eubjoctod to 
fast and slow moving traffit^ and heavily 
laden lorries end wugomi pull up and restart 
upon It Tho roadway Is expoa^ to the fnll 
rays of the sun and the rubber krea has 
had no special treatment since being laid — 
India Uubher World, 69 4, >4 1>- 

The Building of a Railroad Acrota the 
Sahara has been approved by the French 
government and the only thing that now 
Btftods in the way of the actual aocomplioh 
ment of the project la the formulation of a 
law by the chamber of depndca It Is ex 
pccted that building of the trans-Raharan 
ratlroad will take seven or eight years It 
will connect Oran In French Morocco, with 
Wagadngu, capital of the province of High 
Volta, near the Gold Coast StreUdUng from 
the Mediterranean to the Ntgar, passlnR dl 
roctly across the immense wastes of the 
hitherto unoonquered deserts, the trans 
Saharan line will be an soblevement almoat 
os important m the trans Siberian tOad. 
Not only Will U be t work of greet strategic 
Importance, by UnkiTig up two widely sep¬ 
arated parts of French West Africa, but 
It also will be of vast eooasmic toIu^ fheiU 
tating the transportation of exports to Mor- 
^■eUiee, An interesting feature of the pro- 
poeed troDs-SaharAQ railroad Ig that for the 
moat of the dlftapro df 1750 mOea It wiU 
ba^ necessary to mu pipe lines or maintain a 
oondnit oyatsm of same sort, eooneqting with 
deep art«4an wens, to insure an ever avsB'^ 
able water supply France wlU gain d ti ect 
and easy access to a nohn in west oenttal 
Afrlcs trith ririiee tot wh ed ay pnsant 
(Cosfteaed cm pof* iw) 
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Then, a tug of war- 


now, a 



HEAVF, hoi In the old days eijrht 
to Bixtecn men were needed in the factory 
to pull a •injfle telephone cable core into 
lead pii>e8—which, doUlcfcd together, ft rmed 
the iheath A ilow and iabanoua taak. 



HOW irs DONE TO¬ 
DAY Now two men can 
optnte the machinery which 
■ppliet molten lead to the 
cB^ core to form a contin- 
uotM corertng Thete two 
men cow more cable than 
the thrteen did the old way 
—and what'f more, they do 
It better 


T he pictures show the old and the new 
way, as applied to two manufacturing 
processes of many thousands in our factory. 

Better work, quicker work, and yet with 
fewer men needed for each job—progress like 
this marks the history of Western Electric as a 
maker of telephones. 

Improvements of this kind have made pos¬ 
sible lower costs of manufacture and vastly in* 
creased production, and here you have 
two reasons for the vast number of 
telephones in the United States 
—more than in all the rest of 
the world. 


MOLDING TRANS¬ 
MITTER PACES the 
old wty The bmi 
(nickcl-pUted) fice of 
the telephone irmnimitter 
wu w ft CMting 

Another cate of many 
men producnnf t imall 
output—with much of u 
biUng to meet the high 
■Und^ required 



THE TRANSMIT¬ 
TER FACETODAV 
Now It II punched out 
of 4 brm«» itnp One 
man produce! ra tl an 
tile crew of yei<r d jr, 
and with a far highrr | r P- 



centftgftofperfectiicccft. 

WtstmtEUOnc 

SI^fCE 1869 AKERS OF ELECTRICAL EQUIPMENT 






188 


SCIENTIFIC AMERICAN 


Mabch, 1924 



When the Wrecker Comes 


Motorists 

Cirry « Bmline Autow 
line tn vour cur end 
•afeguerd your apare 
tire with Powemlcc! 
Autowlock Both ere 
mede of Y cUow Strend 
Aik your ecceiiory 
dealer 


Powerful steel cables soon clear the way for 
traffic They roll the badly damai^ed eauip- 
tnent to one side and lift the balance back on 
to the tracks 

It’s lirueim^ work that calls upon every ounce 
of strength and stamina the cables possess 

In Yellow Strand Wire Rope these qualities 
are found in generous quantity 1 he Strand 
of \elhw IB the maker’s mark that prevents 
you from using a weaker rope when Yellow 
Strand strength is demanded 

All standard grades of wire rope, for all pur¬ 
poses, are made by the makers of Yellow 
Strand Specify them 

BRODERICK & BASCOM ROPE CO. 

805 N Pint StTMt, St. Loaii, Mo. 

OtimcAm N«w T*fk u4 SMtrit faefarkt St Imk SMtdi 

AuthomufJ in aO indugtrtiti LoealthmM 


^fellow Strand 

WIRE ROPE 



Catalog FREE! 

Send lor th* MONARC H Lub« (^tKlo|~*futly 
llluBtratcd’^very typ« engine Lathe up to 30 Inchea 
■wing lllutirated here u the MO^AUCH Jr 
1 atkr —an accurate compact trouble proof lathe 
fnr Inventon Etperiipvntera Mechanica and Auto 
Rapalnocn. Fully equipped a«al*qHlck changa 
^ ^ m ^ Sear—auto 

Atao bulk with bed laastbi^up to S feet. Made 
la il*liich awlM too at allghtly blgbor price. 

THE MONARCH MACHINE TOOL CO 

430 Oak Straot SIDNEY, Ohio 


3270 

•'lagk*-2l^ 
ft. kW—wHIi 
baoekUna 


It’s Easy to Build Things 

Whea your ripping groovloS, mitering rabbeting, aandlog drilllag. 
griodlag and naany ulber operactona are done on 

Boice-Built Bench Machines 

Sawa*-Orltlr-Johi«wt-B«»d Sn 



Boke 
Pony 
Bench Saw 


The Bdeo Pony Beock Saw a^wn hare la a < 
pact, lowoow prooialM macklDe of tU in«al coa 
aiructJoa Sawf Jtock. Dadoga H'» Ml 
Earily drivaa by K or M h p motor Top lO* z 12 
Anochca to any nght aochet Sold on guaraotoa 
of MtUhetion or moear rafuodad 

Sr m.urrtt'tiars’a'ifcsi 

W B * J E. BOICB 

1T80<U 


Sdentifle American Digest | 

(Continued from page 
The ministry of ooloulot foregods the postl 
bility of convertiufc a dry but fertile area 
of approxtmutely thro«-qnarter uUHon square 
miles into fruitful regions, ranking with the 
vfllleya of the Nile or the Eupbrqtea This 
viiat extent of virgin land is looked upon as 
poteotlul granary for France making her, 
with thn aid of her colonies self Bufliriont in 
all reapecta Three problems face the rail 
road compntiiis to he formetl One ts the 
menace of bandits, wiikh tbe government 
belifivea can be easily solved The soeond and 
third difticnltlcs are sund storms and tor 
rential ralna which occur at regular periods 
-Railway Hev 

R«xencratWe Braldng Testa of an elec¬ 
tric li>comt>tl\ij wire modo at Erie, Fu, for 
Lbe Mexican Hallway The electric w ns 
pulled by n mikado type steam locomotive, 
equipped with boosttr, su|)erbeater and all 
other improvements, and operated by a 
plckefl crow During this tost the electric 
locomotive, conuecteil to send power back to 
the Hue was hauled bv the steam unit at a 
8p«o<] of about 14 mlloa per hour, the steam 
unit operating at full capacity As high us 
IHOO horsepower wns sent back into the elco- 
trical syMtem ot one part of the test — Rati 
way Rev ,73 J4 '*1 p 

Saving a Concrete Road —A method of 
resurfnciug coucruto roads which have be¬ 
come worn by constimt and heavy traffic, 
and which may claim the attention of engi 
neers, Is described in Mfrs Hocord In 1d1H 
the road from Rumble to Moonshine Hill in 
the heart of the Humble Oil Field Texas, 
wag paved with oonert-U ^i'hls road is sub 
Jocte<l to the usual heavy oil field traffic 
and by the sumtm r of 1020 showed such 
ropid wear that the county commission era 
decided that it was necessary to resurface 
the road inimodfntrly Suffidont funds to 
apply a two inch hot mix bituminous surface 
were not avuilablo and it was necessary to 
lay Honn thing cheaper Inverted penetration 
using trap ns'k and Texaco No 250 asphalt 
was Hihttoil The road was swept clean and 
one half gallon of asphalt per square yard 
was applietl with a pressure distributor 
The asphalt used is n very soft grade, having 
a penetration of 2.'^) to 300 at T7 degrees 
FnhrenhelL It adheres to concrete pep 
foctly cspeciflUr when the surface has been 
roughened by traffic The asphalt while still 
hot, was ovnerwl with trap rock one inch 
to ouo-quarier inch in sixe a cubic ynnl 
of stone wivering approximately forty five 
square yards The surface was then rolled 
lightly to set the stone In the asphalt and 
inimodiacdy open to traffic. Tho road has 
been subjected to very heavy traffic for three 
years since this surfacing was applied anil 
now is in excellent: condition, os is clearly 
shown by & photograph taken three years 
after the completion of the surfacing Job 
The surfacing has adhered to the concrete 
perfectly and there has been no sign of 
shoving, rolling or rutting This method 
of resurfacing a concrete road Is recom 
mended where snfflclent funds for laying a 
hot mix bituminous surface aro not avail 
able. 

Electrical 

Centralized Combustion Control has 

been developed to govern boiler plant opera 
tlou electrically Tn oiu eystem doscrib^ lu 
Power (50 i), as uppllod to stoker fired 
builers, tho forced draft fans, stokers and 
Inducwl-ilraft fans art driven with dln-ct 
current motors. The speed of those motors 
la ooutrolliyl by an exciter motor generator 
set, the \oltagi of which i« arijnstod from b 
master regulator which gives the initial Im 
pulse If nn increased loud is thrown on 
the turbine this will cause an Increased de¬ 
mand for steam and a drop in the steam 
pressure, which will cause the msater reg¬ 
ulator to operate and move in a direction to 
out resistance into the field circuits of the 
exciter generators, thus causing the voltage 
of these machines to be reduced Tho re¬ 
duced voltage applied to the field of tho 
stoker and fan motors weakens tbolr field 
and caiues them to speed up to supply tho 
proper amount of fuel and air to carry the 
new load On the other hand, a reduced 
load on the turbine causes opposite effects. 
Thus the master regulator causes the whole 
boiler plant to respond automatically to the 
load. 

The Iftter-Scandlnavlan Power Projeef 
has been reported on by a cornmlsBion ap¬ 
pointed by the governments of Denmark, 
Sweden and Norway Tt is bellevod that 
within ten or fifteen years the power demand 
in Denmark will probably reanh 000,000 


Idlowatt hours a year Power woold be 
transmitted directly from Norway to Den¬ 
mark through an 80-mlle cable in Skageraok. 
The plan calls for three single-co^uetor 
cables, each insniated for 110,000 volts to 
sheath Dne of these would he a reserve 
cable, although normally running in parallel 
w ith one of the others If three-phase trans¬ 
mission were used from Norway to Den 
mark, a ]T2 00CV-voU line would be erected 
along the Swedish coast down to Helstng- 
borg, on tbe Straits of Oresnnd Since at 
present cables cannot be operated safely 
above 5(J (XK) volts. It would be necessary to 
atop dowu to this voltage before crossing 
to I>enmark. An alternate sobome therefore 
bas been worked out, calling for au aerial 
vroftslug 200 feet high as a minimum over 
tho Btralts. Two spana would be needed, 
each 75(X1 feet loug and carried on 650-foot 
high steel towers The conductors would be 
240 square millimeters (476,000 drcnlar 
miles) extra high-quality stesL — 

World, 82 10, 2 pp, ill 

Forty lighting Intensities In One 
Street is the experimental answer given 
in tangible form ov the city of Oeveland to 
the unsettlBil question as to how much light 
and how disposed constitutes good street 
Lighting Forty separate lamp circuits were 
set up in a 2(X)0-fuot sectioii of a typical 
CMevuland street. ca<.b circuit illustrating a 
definite prinriplo of correct illurainatioQ Tn 
a lighting sinse, this cniistiiutcs virtually 
40 strootM in one Liamps ranging from 100 
candlepower to 3000 candlepower fn sixe, 
with epnnngs from 76 feet to 900 feet are 
mounted at heights from 11 feet to 26 feet 
Tho location of tiic uidtii ranges by four 
success! \t steps, from two feet back of the 
curb line to the center of the street, bracket 
arms being nse<l Tills Is the only place in 
the worM where an Instant comparison of a 
wide variety of lighting effects upon the 
streets cun be made One purpose of this 
unique installntion is to affonl a ready 
means for study of lighting effects under a 
variety of conditions with a view to ob¬ 
taining some clear, definite Information on 
the value of each system Anothtr use, how 
ever, is brought out wlion a town or village 
wishes to select u suitable atreet lighting 
system Generally thU has had to bo done 
without proper opiwrtunlty to study the 
actual installations in the very comparative 
stwse afforded only by having them all set 
up hi a single street and being able to shift 
from one to tho other and back again within 
so short a space of time that a really ao- 
ruruto oomparison can be made and the large' 
element of personal equation heretofore ex 
Intent, practically eliralnatod — Blect World, 

82 22, 1 p 111 

The Factory of the Ford Motor Co. 

at Green Island, N Y is beutod by hot 
water wldch is heated by electricity The 
building is 114f> feet long, 120 feet wide and 
consists of tliree bays the two sido bays 
being abont 20 feet in height and the central 
bay about 35 feet in height. The outer ex- 
IHjsuro of UiU building couslsts of about 60 
per cent of glass ^,000 square feet of 
radiation is installed Water is circulated 
by motor-driwii centrifugal pumps at the 
rate of 1560 gallons per minute at a pres 
sure of about 40 pounds. Tbe water is dr- 
enUted through ouo or two electric beaters, 
depending upon weather conditions, and is 
raiaed to temperature from 135 to about 158 
degreoR Fahrenheit The bpaters are of the 
electrode or water-resistance typo, having a 
capacity uf 8200 kilowatts each, and are 
operated ot 4600 volts three-phase 60 cycles. 
The advantages of electric heating are dean- 
liness, minimum of apace required and high 
efficiency No separate beating plant is r« 
qulred, no fuel storage, ash handling or labor 
Tbe heaters require only occaaiotial attention 
by a Janitor or other attendant*— Power, 
59 2, % page, ill 

LiondDn, as well as most of the oitieB 
of Great Ilritaln, is almost entirely lighted 
by gas, according to a writer in Bleoiriced 
World 21 ^ and excellent gas Ughttng 
it la. The one drawback to the wider and 
more Intensive use of electricity there if tbe 
lack of atandardlaatlon Tbe Brltidier reo- 
ogntsM that there ahoold be regularity in 
tbe slses of hats, collars, screws and nuts, 
but when it comes to the voltage and fre¬ 
quency of his electric lopply, he has tfaoi 
far evinced no interest. Ocmfcronted with 
almost os many varieties as a dog hat fleas, 
the mannfacturer U also in a dilemma. Big 
broduetion is ont of the questloD, distrlba- 
tloB of supplies is difficult stocks trs as 
numerous as tb« stars, so that costs must 
necesarily be MsHer In the area of Greater 
London alone um are some 70 genaratlat 
statlona, represoflqng betwesti then 50 
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How mmy products 
are injured hy iron? 

T aking hw “daily iron" in 
the form of a tack or a bit 
of wire struck the Quaker Oats 
Ca 08 being the last thing they 
wanted to happen to one of their 
users—so they now protect their 
customers, and their grinding 
machinery too, by removing all 
iron from their raw material with 
Dings Magnetic Separators 
Hershey Chocolate, H J Heinz, 
and Morton Salt also raise the 
quality of their products with 
Dings. Iron is kept out of Victor 
Phonograph Records with Dings 
Magnetic Separatora 

Tht prvMnc* of iron In any form In pot- 
tary and glMt, Iowan ita quality—iron 
usually cauaaa dust eaploaions in flour 
and pulverUing tnllla—Iron ruins many 
commarcial matal alloys—'tramp iron 
wracks crushing and grinding mschin- 
ary; tha Dings ramovaa iron in all of 
tha abova inatances. 

Doas iron lower the quality of your 

{ >roduct ? Than mall in the coupon ba- 
ow —tha bullatina are free 


Dmg$ Magnetic Separator Co 

70$ SmOk SirtH MihMotM, Wh. 

New York Vandcibllt Ave 
Lm Antfclea S«n Fernando Bids 




MAGNET! 

SEPARAIIO 


I^NQS Magnetic Separators 
are uted In the concentra¬ 
tion of radium diamond! lap- 
phirca and varioua orea. In iron 
rcclamatlOD, in the manufooture 
of drnga, mode, ammunition, 
baturica, owa. paper Ink ab 
raalvea oelfulold, ftarch and 
aibeatoa 


Send the Coupon 




DINOS MAONBTIC SEPARATOR 4 
7DQ Smith St^ Milwaukee 
Inttrudlona for tending aample fer 
magnetic aeparatlon report and free bul 
lettna 

Firm 

Addraaa 


Alt n 




ferent systems of supply, 24 diffomnt volt 
ages and 10 different frequonoips The 
average price of eurrent in 14 Txaiduii 
mniiicipally owned plants varies from ^ Wl 
to 10 58 cents iwr kilowatt hour 14 private 
plants in the aame city Tccenu puynunt ut 
from 3 04 to 110 centH. 

General 

The Inability of the German Steel In 
duatry to Reenter World Markets on its 

former scuU in the acur futon wilt br p ir 
(iiulurly marked jf thn Pronrh in ord* r to 
provide reparation funds or for otliti pnr 
poses det-idc to cnforct- hik'ciuI exiairl ur 
iniiK»rt dutUB e<ml taxes or oth< r foiins nf 
taxation in industry nnd if the existin^^ cun 
toinn bnrrit r between occupied and unotiii 
pled < trnianv is < ontinvml The coal 
and metslliirgii al ])ri>du4tiuu nt tin Ilnln 
am) the finishing indnstrlitf and food proMd 
mg n gi<ais uf unoLt_upiLd (Jormaiiy tin 
etjmmereial nttachd [loliitctl out coiiHtltutc a 
natural economic unit wliost suddt n mpara 
tiou is lik( ly to mean depreHSton hiKht i pro 
duetion costs and f^rneral iiHincliin.y Vt 
one tiiTie it was b4li<vi<l that tin long <i.Nsa 
tion of stcU tKiiorta from the Ruhr due to 
the embargo and other iiieidfutj* of the oci n 
pabon, would result In hutvy dumping wlnu 
passivo resIwtaiKN was ubanduned and in »in 
harraHstiKiit to our own export trade T oug 
1» fen ptiHs[\L resistunce was gi\en ni» it 
heoaine apparent liowiver, that the grid 
reduction in normal output due to transport 
paralysis and other causis, and thi \oluriH 
of prior ordtrs width e«juld not be filled *fl< i 
the embargo bteame effecb\e in Tanuar\ ot 
this year, would greatly limit tlie stoeks 
n\ nilablc for dumping abroad Th< ])ohki 
hiHty of dumping nnd bnuking world pri<<« 
has been further discoimtcrti by thi Inn 
which the occupation niithonties havf main 
talned on finishcil steel sti>eks iwinding ih* 
settlement of tax coal th livery nml otln r 
questions — iron Af/t, 312 25, % p 
The Old Style of Balloon Shaped Car 
boy packed in hay, formerly used for 
shipping acids has passed out of existnui 
according to a mtinufaetuper of ehnnn ul 
glassware lu its place wc hate the straight 
side carboy cushiutie<l wiihin the box ea 
tirely with woo<i This change was necessi 
tated oil account of tho oxin«'<Ix« breaking 
with the old style carboy and freqm nt firrs 
ansing from nitric acid coming into cmi 
tact with combustible packing mnt< rial 
IT he straight side carboy is much slroiigir 
; than the balloon shape and can lx nmri 
n adily < ushioite<| with womlen brnees 'Dn n 
have been several designs of carboy ciiNhinii 
ing iisfil in rei'ent ynirs but the scvi re tinls 
to width they must bo subjected to meet tlie 
stHicificutions of the Bunnu of Kxplosins 
lias ellmiiiutod most of tin ni Thi sevontv 
of those tests will bo appreclati d wlnu it 
is explained thnt one teat, cnlh*<l tlu drop 
test requiris tho carboy to he Idled with 
wat(r and lUeti droppotl from n height of Ifl 
incliLS squarely onto a concreti floor with 
out breaking The other test called the 
swing test nxiulrcH the tarbov filled with 
water to be suspended from a point 14 feet 
high nnd allowed to awing squarely HgaiuHt 
a Hidid concrete wall from a horiyontul dm 
tnnee of 65 inches without bnaking—/fruxv 
WorW 

Another German Invasion of the Chem 
ical InduNtrieH is anticipated by Cfifm 
and Metall Kng (Vol 21) No 25) In an 
editorial in which it in stated Unit I hi 
fall of Strenemann if we can place nllanei 
on reports that come to us from Ucrinanv 
may prove to be the signal for the Girmnn 
chemical manufacturers to abandon all hopi , 
of continuing their operations in (lermam > 
Thin does not menu that all Uiemical activi I 
tics will he transplanted, lock stoik and | 
barrel, to other countries It does mean in 
the opinion of experienceil observers th* 
beginning of the migration Kver since tin 
armistice dthgntlous of German tradirs imd 
financial men have bitn vlHitiug ♦his conn 
try Lately iwme of the foremost of tin 
German industry’s technical cxp<rta hivi 
been Inspecting our centers of chemical m 
duatry, as well as our water power dev i lop 
mints Bomutlmes the missions of thesi uicii 
have been satisfactorily explalneil at otJnr 
times suspicion might easily be attuLln^il to 
their movementtL At any event it ia not 
likely that negotiations for the purchnsi of 
plants in this enuntrv or tho cstublisbing of 
manufacturing subsidiaries will be made 
known to the general public Such a pro 
cedure is not in keeping with methods used 
by the German Industry In this country 
prior to the war, nor with those that hove 
resnlted in the German control of vnriou« 
French and Italian chemical industries. 



Let Columbia Batteries 

tend your heater 


for— 


Heat regulatora 
Motor boat igfdtion 
Gas engine ignition 
Tractor ignidon 
Starting Fords 
Door bells 
Buzzers 

Ringing burglar 
alarms 

Protecting bank 
vaults 

Calling Pullman 
porters 
Running toys 
Telephone and 
telegraph 
Lighting tents and 
ontbuildlngs 
Firing blasts 
Electric clocks 
Radio 


Tk# ColumM^y Hot Shot 

ttMl COM botKry 
atftuhsr and u>aw 



C OSTLY coal makes reliable 
heat regulators worth more 
than ever Reliability begins 
with energetic Columbia Dry 
Cells Wonderful lasUng power 
All strength goes into work 
They don’t fret, corrode and 
weaken while waiting In fact, 
there is a noticeable pick-up of 
new vigor Packed with power 
Fresh wherever bought because 
they sell so fast t The Columbia 
Hot Shot IS right at home in 
damp basements —a water-tight 
steel case contaimng four, five 
or SIX Columbia Cells. Great for 
radio dry cell tubes 

Columbia Dry Batteries are 
sold by electrical, hardware and 
auto accessory shops, marine 
supply dealers, implement deal¬ 
ers, garages, general 
stores Insist on Colum- 
bias Fahnestock Spring 
Clip Binding Posts on 
Columbia Ignitor at no 
extra cost. 

NATIONAL CARBON CO . Inc 

New York San Francisco 

Canadian National Carbon Co. Limited 
Factory and Oficas Toronto Ontano 


Odumbia 

Biy Batteries 

^ —diey last longer 
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HARNESSED AIR 


CARRIES COTTON 2600 FEET ' 

FOR 32 ^ CENTS A BALE 

This application of harnessed air reduced the 
cost of cotton conveying from $.644 a bale to 
$.325 per bale—practically a 50% reduction* 
These figures are based on a thorough survey 
made at the Mt. Vernon Woodberry Mills, Inc^, 
Baltimore, Maryland. 

Transporting cotton by air is simply one prac¬ 
tical use of harnessed air There are literally 
thousands of ways this free force can be made 
to serve industry in the reduction of operating 
costs and improvement of working conditions. 

If you haven’t thought of using air in your oper¬ 
ations you may be overlooking a source of b^ 
ger dividends. 

Nielsen Survey tells in a very interest¬ 

ing way how harnessed air saves $7,841*60 every 
year at the Mt. Vernon Woodberry Mills. A 
post card will bring you a copy, and no sales- 
engineer will call until you so request. 

Bring Yotir Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Maw 
Camden, N j 


Plant* located at 
Framingham, Mom. 
Berkeley, Cal 


Seurtevanc, Wise. 
GaJt, Oat. 



Enilrwering OfUcn 
ACUnca, On Lo«Ang»le« Cal 
Montraal f Q 
New York City 
Pittsburgh Pa 
Portlanil Or* 
Clndanatl Ohio Kochaater N Y 
ClaYaland Ohio St lx>ula Mo 
Dallaa Tau* SaltLakeCtCy Utah 
Datrolt Mich SanPranclaco CaL 
Hartford Conn Saatll* Waih. 
iDdlanapoUa Ind Toronto Ontario 
WaahlaAton D C. 


Porritn Rrpreaentaria*, 
Sturiavant Rng. Go Led Loodot, 
Sturtovatic Cla Pai^ 

Afuarlcaa Trading Go Thkio 

Amartcaa Trading Co Shanghai 

CaifonNolllfing and Mach Co Manila 
Catton NalU A Ltd 
H P Gragory A Co Ltd 
Blair R*«] A Uo Ltd 
Waaaalhoaft and Poor 
W«a*ailioaft and Poor 
Ganaral Macblnary Co 
Padro Martinto Inc 
Compania Italo Amarlcana da 

lAtaortaclon Bo*Boa Alraa 

Harkar Johanaaaborg 


Honolulu 
Sydnay 
WaUlitgeon 
Caracal 

Lima 



Rhtber the Invoaion woald be of the oatnre 
of a iMhccful pcnctrattoo. Bjr bojlng into 
eoBM of the weaker chemical planta and 
gradually expandinx operatlone It would be 
entinly pomtible for the Germana to obtain 
a atroug fuiitliold in thin country before It 
would bi*rYinip griirprtlly known oven to <bo«6 
in idmeat fonrlt with the induatry 

Shooting Oil Wells Js now eompara* 
tively KNfe In the paat, liquid nitroglycerin 
wav tin PxploaiM move commonly usetl for 
dlls purpoNi ItocHuiH of itv extremi seusl 
IhencNii to friftlou impart, and heat. It 
Iv eaiilv ixplmltHl Thjv, wince it iKrmlta 
a rimph nn-(hn<l of detonation, ia dnairnble 
for nit ueil sliootiiiK bnt Its srnattivfltiew 
also niitkcN liquid iihroxlyrerJu an extmnoly 
<laiig«*roiiM tu handle and each year 

It exartv a hirio toll in lixra Of late thpn> 1 
him been <lo\ilopeii a ty|ie of high grade 

S nlatlti nlddi la particnlarly adapted for 
eep-will MhtHidng HcBiiita eqntil In o\cry 
reapeit to tlioMc Hpctiroil witli liquid nitro¬ 
glycerin run now bo ubtHined with torpedo 
a prrMhict that Ik plflutlc and can be 
readily and firmly pnckeil into the torpedo 
vhells ToriKMio gelatin ia an exploalve and 
of rourNo must be trentod iw vneh one 
should alwaya n mombet* that its purpone js 
to explmle It In ))»wever mtirh safer to 
handle than liquid nitroglycerin and it may 
be trnnaportrd by any publh carrier in ac- 
cordanee with ICC regulutiotiv — A’lpfo 
a<t?4*j!f , 1 a 

Smuggling has becomo a regular buai~ 
new- It hoH roiiche<l a point whore boatH 
engagiHl in that actl\ity havo nrraugeil for 
return onrgtkos Tobaeco and otiur enmtnodi 
ties siibjort to inijiort duties and excise taxes 
in other eountrios tire carrinl back and in 
turn are siniigglmi Into tliosr markets The 
Hmuggllng bognn as a side lino in connection 
nitb tli4 iIHrit traffic in alcoholic beverages 
It is Htiil bomg oondnctofl in counoctinn with 
liquor running, but tb< aide llin has bocorao 
a much more important part of the under 
taking In manv instancfs jf is Iciiovn to be 
more profltahh to imfsirt cn rtaln concen 
tratetl ihtmirnls mid npcolul phiirinaeoutlrals 
than it is to bring in wbUkey The rum 
runners Imve blavctl the path for a renewal 
of snniggiing OTHTiitlonv of a generai rhnr 
acti r Oh a whie ru ale, according to custnmK 
offlciida 111 W Hshington and a number of 
smugglers find it more profitable to handle 
drugs find cbemioHls Jewelry and fine laces 
than to haiidie whiskey —Okem onef Steiafl 
Knff , 27, note 

Industrial Proj^ess 

Methods by Wbirh Enormoas Volumea 
of gnsolint n<»vv lost in ordinary petroleum 
refining prow *wcs may be recovnrefj bv the 
oniidLiisHtinii of still vniiorH are outlined in J 
detail by the Bureau of Mines in Technical 1 
Paper TU> At 13 rttinerws from which j 
data «#re collccfcil 128,051 gallons of gaso¬ 
line representing mi n\crngt incrcHved re 
c«\ery of nearly half a gallon of gasoline 
per barrvl of crude oil were being recovered 
doily from iiiicouiicnsml tapors. The flgtirev 
roprcM lit the increased convervlon into gnvo- 
Uiie of 105 per cent of the crude oil charged, 
which would otherwise haw been lost 
liOKscH of gasoline from uncondensed still 
iiipors will tend to become larger in the 
future the Bureau of Minev points out, be- 
caiiMA the growing tendency to eUminate 
euiporntioo Joiuiev in handling crude oil In 
the field will result in refipcrios receiving 
crudes coutalning much Hgliter and more 
volatile fravtionv The magnitude of the 
losses resulting from non oondenvatinn of 
vtiJ] lapors has been realised by only a small 
imiportlon of the refiners and comparatively 
few plants ha\ft InvtaUed recot ery syvtema, 
A New Inotrument for Showing tbe 
True Body of OfU has been developed 
B hen an oil Is rated by th* time it takes 1 
for a given quantity to flow through an | 
orifice under the influenoe of a gravity hrtid, | 
the density of the oil at the temperature of 
tearing has conaWerahle influence upon the, 
result so that when the oil Is diluted by 
gasoliui as is usually the case, and the 
weight of a unit volume Is lees, an error la 
Inmwtiicci} The new Instrument Is of the 
cup Biul bail type and the tiaeoslty mens 
uremsnt (hpeuds upon the time taken for a 
wry small quantity of oil to flow between 
the I up and a steel ball which la Initially 
pressed into the cup The whole apparatus 
is preferably immerswi In a bath of the oU 
to be tested a thermometer U Inverted In 
the handle uf tlio enp and the temperattire 
b raised When aquililHdum Is reached at, 
aay, 210 degreev Fahwmhrit* the ball lybw 
at the bottom of the bath, the cup la pre ave d 
over it, care being taken that no air ia ea 
(ConfkHwd M papa iAI> 




MbcbSM 
225 DImbMms 

Thil is what Ibe tin bf 
• fly's tag Is Ilka wnaa 
aaaa thru the 

Ultralena 


Microscope 


SVV'i,iP^V|ir^ aw 

$750 


At last the high powered microscope Is 
within the reach ol all ivbo 
wish to study, observa and ex 
periment with tha vast world 
of minute objacia that are in 
visible to the naked eye A re 
markable discovery enables us 
to manufacture the Ultralens 
MicroscoM (magnifies 22S diameters) for 
ooe-eightti iIm iwuI ooat. 

Easy to Uve! 

Any amateur can immediately start using 
his Ultralens to axamine the ed^ of a raaor, 
the ro<«h of a cotton shirt, the bacteria In 
dirty waiar No technical trainiii| required 

£ yst biHHlraib « peUvtlm 
sod taachen sr* utUg tkU 
fascmaiaat codvy Ic b «t 
OBC* bitarcadvA InOfUC- 
dva. Slid vciaBtiw. Otaaa 
anormous mvaittocatlas ud 
parCaet daknioM. 


COMPACT 

Tha UltrvUiu Mlwoscoea 
eocBM p a ch ad In a baautUm 
sakantc rasa with (vH la* 
•tructiaai thoi snyoM who 

E o raid can uadar ris pj 
toM* of I2S X and 3ZS x 
obloctJva* can bo fumlahad 
1 St » nsch 

ORDSII TODAY 

Ordar dimci from thit advenlaainaat and Sat year 
UhrmJaos Mioroacooe now Fath Suvrvntaed If. 
bowevaf yeu doaira mora Infonnstion bator* pur* 
chnalna wa will aUdly MrtHl fraa daaoripttve caiwoA 

SClENTinC APPARATUS CORP 
DapL 102 MILTON, PA. 



Lh&yBtto BFrdL At First St. 


400 PLEASANT ROOMS 

A leader among Detiolt’a flnaat botals!, 
Fart Sbetby fa the cbolca el trarelafa 
who know tha unnanal comforta and 
convenleacM enjoyed by our guaats. 
Rataa, etnrting et $2.30 a day, art notw* 
blelor eonalderata moderatiem. Secvft- 
dor Service. 

Convenient to rail and water taralo^ 
M. C Depot can atop cloae by. 

TKo hoiei thai OdfoH 

S. R t WM m y . Ja, flam B. fhrnxMa 
Jacrat ar y-IvviMW d wr tiiM»a*r 







may not think that electriaty 


plays a big part in the erection of 


a building, yet the extent to which it 


helps construction work is remarkable 


In the production and fabrication of 


matenals that go into a building, m the 


tools, appliances and machinery used m 
its construction, in a great part of the 
equipment necessary for its use as a 


business or industrial establishment, m 


the power that keeps all this equipment 
operating day after day—in all phases of 
building, equipping and operation, you'll 


find the same generation and transmis 


Sion of power that is back of so many 


human activities 


Westinghouse has played an important part 


in this development at every step Apparatus 


that generates the elcctncity, apparatus that 


transmits it, apparatus used in utilizing it—even 


the principle of Alternatmg current which, to 


a large extent, makes possible the use of this 


apparatus- are part of the Westm^ouse contn 


button to mankind. 


WBST1NOHOUSB ELECTRIC MANUFACTURING Ca 


(n PrindlMl CISm 


Westin^ouse 
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More manufacturers use Formica 

M ore automobile manufacturere are using Formica ai a material for ri 
lent non metallic timing gears than are using all other similar materials 
combined. 

Many have used it for years, and thdr experience extends over thousands 
and thousands of gears Some of theme have been in service from three to five 
years 

Jobbers and garages everywhere handle replacement gears used largely In the 
place of worn metal gears Write the Perfection Gear Co , Chicago, lU 

Formica is used in radio panels and tubes, electrical Insulation industrial gears 
and pump valves. 

THE FORMICA INSULATION COMPANY 

464S Spring Grove Avenue, Cincinnati, Ohio 



A Light Steel Wheel 

of Great Strength 

A fire tmek must be built to carry a heavy load at great speed. Rushmg 
down the slippery streets, utterly ignoring holes, humps and car tracks that 
may obstruct its path, it u subject to ternhe shocks and side thrusts. 

Dayton Steel WheeU are built for just such exactmg service. You tee them 
everywhere—on speeding Fire trucks, on Gimmeicial trucks of light tonnage, and 
on the most ponderous and powerful workers of the road. 

There u a Dayton Steel Wheel for your particular requirements. To increase 
the life of your trucks must that they be equipped with Dayton Steel Wheels. 

THE DAYTON STEEL FOUNDRY CO^ DAYTON, OHIO 

Oavfon 

StaallftiCRWMels 


ScientiSc American 

(Continued from page 190) 
trapped. The handle of the oup Is thsn 
raised, carrying the ball just dear of the 
bottom of the bath, and the time U noted 
by a stop watch The ball will drop as soon 
as a film of oil has crept between it nud 
the cup, and the tliuo taken for this action, 
in seconds, divided by a constant, gives the 
actual value of the body of the oil— AuU> 
moHte Ind , 49 25 2 pp, ill 

Ualng the Waste Heat in Coke.—In 
nil gas Horkfl the output of gas results in the 
prodiK tlfiii Ilf (Hike, whl('h loaves the retorts 
in an incandescent (Hinditiuu The heat in 
the coke has Invariably been wasted but 
efforts have been retieatodly made to utilise 
a considerable portion of it It would be a 
great ucblovomout if the whole of the heat 
(Hjuld be nsed it would be available, for in 
stance, for htatifiK wuUr for industries ro 
qniring hot water daily, the year around 
such as large InundrirN It has bien hitherto 
the Dsual prnctirc to quench this Incan 
descent coke with sprays of water, resulting 
as is well known, In a loss of approximately 
630 British thermal units of potential heat 
per pound of cn>ke cooled Meons have re 
cOntly been devlHed for obviating the tre 
mendous innate of potential heat and from 
results «hich hav* been yielded by a tost 
plant built on mi industrial kcuIc it bus been 
shown ()uito definitelv that n quantity of 
froiii 860 iHuiuds in 9(M) pounds of steam at 
100 pounds per squari Ineh presmire cun bo 
produced per ton of incandesci iit coke cooled 
The most recent advance bus been made in 
Europe, where incandescent Coke is HOW 
cooled in several ways on u largo scale An 
experimental plant has been constructed in 
a Swiss gas works The results obtained 
ha\e been considered so satisfactory that a 
number of other similar plants are being 
installed and more are under consideration — 
Am Ga$ Jour , 110 28 1 p 

A New Foundry Wrinkle— The foun¬ 
dry Is pushing Its neighbor the machine 
shop, close in the muiiucr it is adapting 
cH>tnpresaed air equipment to its vorious 
activities. A new use for air has been 
found at a Cleveland plant whore it is cm 
ployed lo rcinovo the cores from automobile 
cylinder castings. The shakeout machine in 
effect is u combined vise and vibrator The 
vise holds the casting and the vibrator agi 
tates it to such an extent that all the core 
sand disintegratefi and runs through the 
opening in the crankcase through the open 
iiig between the two side members of the 
machine and on to the conveyor leading to 
the viasto sand disposal tank The molding 
sand udhtriiig to the outside of the casting 
is dlHludgcd at the same time and falls on to 
Muniu conve>or Thi frame of the mu 
chine is a one piece steel casting and is 
bolted to uiidior bolts in thr floor It i» 
provided on tlic upiier or working side with 
the following features Two powerful ooil 
steel springs to absorb tlio shock while the 
vibrator is in action a sultublo frame b(.dteil 
to the frame to supiiort the weight of the 
casting a combined ram and vibrator which 
puslies the casting hard against the coll 
springs and then shakos thi sand out of it 
an air cylinder which operates the plunger 
attached to tlio combined ram and vibrator 
Approxlinatelv six seconds is sufilclcnt to 
remove all the con sand from u cylinder 
block.—TJic Foundry, 61 24, 2 pp , ill 

A New Cupola Which Preheats the 
Blaat.—It has remainetl for European 
praetiee to take the lead in the use of this 
principle in the common cupola furnace 
Tlip typo of cupola invented by E Schur- 
manii Dresden Germany, is the first to be 
usc<l in this country This furnace was com 
pitted and placed In service early in October, 
and has been in continuous service since that 
time The advantage claimed for the cupola 
in practice are the auvlug in ooko, a reducj- 
tlon in the sulfur coutout and a greater 
totiKhiicss In th( iron melted The user 
states that the test pieces poured from metal 
melted In this cupola are much tougher than 
those from the standard type cupola A 
saving of from 20 to 26 per cent lu the 
amount of «H>ko required to melt a given 
quantity of iron U reportetl The sulfur is 
said to be about two points lower In the 
Iron when it comes from the cupola than 
when it was charged The analysis of the 
entering charge shows 0176 per cent sulfur 
It is said the metal shows a sulfur content 
of 0 155 per cent when the metal is taken 
from the cupola. The melting speed of the 
Sefauermann cupola Is about 60 to 70 per 
cent of another cnpola the some tAm in nae 
in the foundry In which the Initial American 
Installation was made — Tk^ Foundry, 61 24, 
S pp., ill 



Investigate SPRACO 
Industrial 

Finishing Equipment 


Greater SpeeJt Finer Finish, 
at Lower Cost 

Saves the work of 3—5 men, 
SPRACO 18 the dean, healthful, 
sdentifically correct method of 
applying decorative or protective 
coat^gs to a manufactured com¬ 
modity 

Finish-wise and economy-wise 
SPRACO equipment is more 
highly productive of SaHrfaciory 
Resuhs than any other 


We also menufftotur* portable painting Out 
Ate for all klnda of etrnotural and broad 
surfieet work,-Hot«riors and esterlors. 



For yssrs ws have b««n making 
a spaclalty of aquipmant suited to 
the exacting requirements of this 
me of work; Lot ue eend yon our 
fTM booklet,—and othar Infortnatloa 
which may ba of help to you. 


Write D^t. P-70 

SPRAY 

Engineering Co. 

Hiffa. w ter* 

_- - " Tilf 
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A ProecH for Flxinr Fre« Nitrogcii is 
5^ivf perfected by tho Fixed Nitrogen 
Litbpjrstory o( the Depertment of Agricul 
tor«r tooordlDg to the annuel report of fta 
(fire^r One of the moet importiint steps 
la any process is the development of a 
eatalyscr whoso purpose is to tld In the 
chemical reaction which tukoa place when 
hydrogen under prosftnre ts combined with 
the nitrogen of the atmosphere to form nm 
BMtnla. In this latter compound nltrogon is 
available for fertilisers Of tho HOv<.rnl 
prooesssa which have been used succoWully 
on a eommereial basta the direct syitthLtic 
ammonia prooesa la apparently the moMt 
promUing one The problem Involved in the 
■ynthetio ammonia process may bo di\ided 
into two groups, first those which ocjnctrn 
the process of maUng the hydrogen combine 
with the nitrogen of the air and, second 
those which Concern the process for manu 
facturing and purifying the hydrogen nitre 
gen mixture employed in the process Tbn 
nature of the entire prooesa centers about tho 
catalyst, end depends largely upon its char 
aoterUtlca. As far as wo have been able to 
Itarn, there la no country in the world whtdti 
haa an ammonia catalyst anperior to that 
developed by tills laboratory A method has 
also b^n developed for manufnetunng this 
material which gives the neceaury chemical 
control of the product and at the same Dme 
makes large scale production pOKsible As 
a conaeqne^icQ we are now in possowilon of 
such reliable information concerning ut Icnst 
one tvpe of ammonia catalyst and its mann 
fflcturp that ono of the printipal obst^rJeH ' 
to the successful operation of such plants as 
TTnltcd States nitrate plant No 1 at IShef | 
held, Afa , has been removed 

The Instrument Field has been active 
in its contribution to iwwer plant progress 
daring the pnnt year A now stenm flow 
meter oorreeting antomutioally for vnrla 
tions In steam premaire and tumporatnre han 
made its appearance, other meters for the 
meaanrement of steam ha^e been impro\04l 
and simplified, and new combinations to 
five other data on the same chart <flfectod 
Among the new developments may be men 
boned a combination barometer and viiciinm 
recorder, a liund tachometer fltte<l with siwed 
recording mechanism thrto new electrical 
CO| meters mshing use of the \nrifltion in 
thermal conductivity of the fine gasw draft 
gages of the dial typo readable arrows the 
boiler room, an instrumiiit for indicating 
and recording varlnttons in the water level 
in a boiler under pressure and a varietv of 
other devices, all dcsiginxl to give th< oisr 
otor some specific informarlon and h(I[j him 
visualise the actual operating conditions — 
Fowor, 60 1, 4 pp ill 

Salt Made from Sea Water is the 
prodviet of a largo California industry The 
sea water is taken from Son Francisco Bay 
during periods of maximum high tide in May, 
June, July. August September and October 
The seA water enters the works generally 
through a slough Into the Intaki rceelviug 
or tide pond which is provuled vith Urge 
flood gates that automutlcaUy open when 
tho water can run In end close ns the tide 
ebbs. From tho intake pond the sea water 
is raiaod by a large paddle-wheel pump and 
goes through the ponds mentioned grnd 
ually becoming more and more concentrated 
until it reaches tho crystnllixliig iKtads It is 
run Into these to n depth of nbmit siv inches 
whoo it has ronched a strength of about 
25 6 degrees Bnum6 or when crystals of 
salt begin to form Tho Industry is on a 
sonnd basis, although competition has been 
keen among protlucera, conditions arc better 
than they arc on the Atlantic const, where 
largo consignments of salt arrive at Irreg 
nlar intervals from Rnrope and tend to upset 
the market. Fhirthermore the cJimntic eon 
ditlous in those ports of Cnlifomln when) 
the so-called solar evnporntion methmis are 
practiced are fairly regular little or no rain 
falls between March and October The total 
evaporation during a season from March and 
through October, aggregates about 30 inches 
Uarvcstlug oommenecs about the middle of 
July when five to eight Inches of salt Is 
fbnud —Ckem and Mctnil, JUng , 29 20 3% 
PP.UL 

A New Source of High-Grade Coking 
Coal will be morio available by the dis¬ 
covery of a process for separating small 
amounts of pure coal from large masses that 
are impure The specific gravity of ooch 
piece of coal depends upon tlie quantity of 
ash present in that piece nonce if n sep 
aratlon be niado by a *‘fioat and sink** moth^ 
by introducing the coal into a liquid of tho 
desired spsdfie gravity, as for example 138, 
ail the coal having a spectre gra^^tv lees 
than U8 iriU float and all the ooal having 
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Dual Duty Bearings 

in Industrial Machinery 

Reduce power losses; simplify lubrication; assure 
more continuous operation with fewer idle hours; 
prolong the life of the machine and greatly reduce 
expense for replacement of both bearings and 
other working parts. 



Dual Duty—means capacity to take in one bearing 
any combination of radial load and end thrust. This 
advantage, together with perfect adjustability for the 
wear which inevitably follows motion, has resulted in the 
equipment of a great and rapidly increasing number of 
industrial machines with Timken Tapered Roller Bearings 

The Timken Roller Bearing Company 
CANTON, OHIO 


© 1924, T R B Co. 

TIMKEN 

Tapmrea 

ROLLER BEARINGS 
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COPPER STEEL 

STAfiDARD BUILDINGS 



Truftcon buildings are 
made in all sizes, various 
types and any arrange^ 
ment to meet the exact 
needs of the owner. 


W N THORNBURGH MPO CO CICERO ItU 
SAWTOOTH TYPE TRUSCON BUILDING 


The Miracle of Simplified Building 


A great step forward in build¬ 
ing history is represented by Trus- 
con Standard Buildings More 
thin standardization, it is a sim¬ 
plification of the whole building 
proOTam as applied to the great 
bulk of industrial buildings The 
standardized units are combined 
in an infinite variety of ways 
Each building is an individuality 
in itself, especially designed for its 
particular uses, and distinctly dif¬ 
ferent from every other building 

The standard units are large, 
providing in one factory-made 
panel the equivalent of a dozen 
different materials and opera¬ 
tions Whole sections of a build¬ 
ing are standardized in this way 
Thus the simbhjication of Tru^con 
Stanihircl Buiulmg^ means to the 
purchaser greatly reduced cost— 


a full hundred cents for his build¬ 
ing dollar It means promptness 
in delivery and great speed in 
erection 

One contract covers the entire 
operation just one source of 
supply, one responsibility and one 
profit Tlie troubles, delays and 
extras are eliminated from build¬ 
ing It is simplification from start 
to finish 

Leading industries fiaue endorsed 
Truscon ^ndard Buildirws by re¬ 
peatedly ordering them for large 
varieties of uses Similar satis¬ 
faction can be obtained by you 
You have full choice of sues, 
types, layouts, arrangements and 
designs You can get just the 
building you are lcx)king for and 
save time and money 


Order your (ntildmg he/ore the sfmng rush Let the 
Truscon engineers help you, get our use/ul m/ormo- 
Oon Return coupon or use your own letterhead. 


Letidmg 
tnanufac 
turer* of 
Remforring 
Steel, 

Metal Lath, 
Steel 

Window*, 

Standard 

Building*. 


tVar^mma antf CMfea /nm Pac^ fo ^rfawtfe 
Ft mJJwm «M aAoM tf pHnclpmi cMml 
CmnaJa. iV^k*nHlk OnL Nwf Y^rk 

Sand ufcful btuldmf book and augfoaHoM on buiUiiif to 

bo luod (of... ™ — 

teocdi _WiAK „„ ™ JHoigbL_ 

A^itm .. 


.(ba>s) 


Steel }olfC<i, 
CoDcrcre 
Road Rein¬ 
forcement, 
Steel 

Stampingf, 
Fout\dry 
Flaaka, etc. 


a apecifte ctarltj greater than 1.88 will stnk, 
am! ao exact aepantloD will tbua be made, 
dividing the c»b 1 into two defhdto grades, 
tha low aah grade havhig lesa than m per 
cent aah This prooen oontlfta In the pro¬ 
duction of a hcavjr gravity Uqnld, termed a 
' dttld moM, by agitutlng a d^nito mixture 
of any auituble comminuted solid, each m 
eand, and water the eand being kept In eue- 
pension in the water by suitable means for 
providing agitation and the mix readily 
maintained at any deslrod apedfic gravity 
The apecifio grarlty is under close control 
and can be varied socurately at will In 
tbs anthracite region of Pennsylvania thla 
process bos also been need since two years 
to prepare the coal for market by the re 
moval of slate, ete. one machine doing the 
work of n large number of the usual Jigs 
spirals and other slate removers.— Iran ilge, 
U2.2a, 2 pp ill 

A Remarkable Improvement In Haek- 
Saw Bladea has been accomplished by an 
EQnglifih mannfacturer, whidi, whvn usra In 
conjunction with a special machine gives six 
to ton times the usual output per blade 
The new blade can be resharpened It con 
tains 18 per cent of tungsten and It is 
claimed that It cuts progretwlvcly faster and 
faster after eadi resharpening Tests made 
qn the new blades boro out the manii 
facturer s conservative claims A long series 
of cuts wore made from a four inch mild 
steel bar, using a 12 Inch blade 1 % inches 
wide with six teeth per inch, running at 170 
rpm. While the siici^esshe cuts required u 
longer and longer period of time up to abont 
thirty when the blade was resharpened it 
was found that the time needed to make the 
QQiToapotidlng cut of each series was shorter 
and shorter wfrldii each scries. That Is tbt 
■aw actually improved with use provided it 
was resharpened The 28241 cut was made 
in 4^ minntes—less than any preceding one 
The nterage time was seven minutes per 
cut. In genirul these bimles appear to cut 
the time required for tlie present practice 
about in half, whiJe the output per blade 
is incrense<i 7 4 times —ifroi* Wor/d, 19 12 
2 pp, ill 

New Intermt hi an Old Coalfield in 
North Carolina —^licvmg that the Tri- 
assic coal of the Beep River flold was much 
more valuable than bail been generally cuu 
ddered and that it should bei^me a source 
of fuel, not only for mills and railroads of 
Eastern North Carolina, but for duoKstic 
use in the form of coke a geologic Invostl 
gation was made of this field during 1021 
and 1022, by the North Carolina Geological 
and Economic Survey and the United States 
Geological Survey C/oal deposits have been 
known ill North Carolina for about 150 
years and for many years there has been 
more or b«« Interest aroused ns to the possi¬ 
bility of developing commercial fields of this 
mineral Considerable prempeoting and some 
mining has been done during this period, but 
moat of the work wns a failure due to several 
causes, chief of i*bkh perhaps was ladi of 
capital and having men unfamiliar with^eoal 
mining in charge of ojierntinna. As a re¬ 
sult the public began to consider that either 
the coni was so poor or the mining condi 
tious so bad that it wns very doubtful if coal 
mining could ever be made to pay This 
was pn)bttbly a natural sequence considering 
wbnt was known of some of the coal which 
was in very thin senms and obviously could 
not be worked profitably Also considerable 
coal that wns first used was weathered and 
did not have the heutlng properties expected 
of It. The amount of avallsblo coal in thla 
workable field referrfMl to above is estimated 
by tilt geologists ns approximately 68 000,000 
tons of recoverable coal and that mining can 
be currlwl on profitably to a depth of 2000 
feet The arcu in which this tonnage is 
included is about 25 square miles, and It Is 
considered reoaonabla to assume that the coal 
^bed tbrougbont this area averages at least 
thm feet In thicknewi of recoverable ooaL— 
3f/f 9 Record, 84 2 pp. 

Tbr Ycar’a Contiibntion to Power- 
mant Progreaa.—DuVing last year all 
sorts of facts, theories and ideas that have 
for years lam dormant in textbooks have 
come to life, demanding immediate recogtti 
tkm Remarkable openmindedness has l^n 
exhibited by the ongineerlTig profession 
towartl these "innovatlona." \^ether it bo 
1200-pound steam pretsare, the merouty tor- 
hioe or reheating between turbine stages, 
every suggestion of tbeoretloal merit is be¬ 
ing given serious attention A number of 
the largest and moat reoent central-station 
Hants are being equipped to bum palveriaed 
teel, steel planu an pattertaing after the 
River Rouge InstaRaCfon of the EM oom- 
(Coatiaaed on pafft 199) 



The logic of 
one-piece 
furnace walls 

S INCE the dawn of history 
men have built all walla one 
atone upon another But today 
jointlesa walls of **concrete for 
permanence’* have proved this 
illogical even in construction 
work-~-and in boiler furnaces the 
brick on brick method is obvi¬ 
ously out of the question* 

Plibrloo, the Hsstic ftre brick, la the 
logical foniaoc lining It conies in 
metsl oontsloers—no loss here by brssk- 
age In storsgs or transit. It la pounded 
Into place by unskilled labor-by any 
one who can handle a mallet. The firat 
alow heat of the furnace bakes «nd vlt- 
HAee it Into a solid, one-pieoe, rock like, 
air-tight lining—makss a huge cruci¬ 
ble out of the mmaoe. 

Many Pllbrico Installatione have lasted 
three and four years, and are still in 
exoeUeot condition. 


May wttrilyoo mon 
about thla poaMva 
rurnaeo wecMMBy I 
Tbon atnd tha aottpos 

Purtiaca Oaaign'* 
Praa, ofeouna. 




ite u aratoff 
JOINTLKM Fiat fiaicxCa 
lIStCUYST CHICASO 


Pllbrico la delivered only in steel oon- 
ta|Bers of distinctive appearanos, as 
shown above. 

Wsrshoose stocks In sixty dtits in tbs 
U 8 and Canad a ■ see 'phone books. 


Joliitiaaa Pin %ich Co.. 

lU9ClsySinst,Cbleace 

PtesM uo tba »-fwgs beoklat, "naSao* 
terlaa and Pmaoa Daalg^—no ebltgaUoD 
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These Engineers Find Fordized 
Haulage Most Economical 


The R. L Steed Eng. Co, erecting engineers, 
specializing m the installation and overhauling 
of power plants in Detroit, use Ford Trucks 
and Fordson Tractors exclusively for hauling 
heavy machinery and supplies 

A Ford One-Ton Truck with a big semi-trailer 
having a 30-ton axle and wheel capacity is used 
for heavy duty work. Loads ranging from 5 to 
22Vi tons are carried at an average cost per ton- 
mile of less than 33 cents This excepUonally 
low cost enables this company to give custom¬ 
ers a much lower hourly rate than the prevail¬ 
ing charge for larger trucks. 


This truck and trailer are shown above with a 
9-ton planer, a typical load 

This company is completely Fordized Super¬ 
intendents and foremen use a Ford Sedan for 
rapid transit from one job to another, a fost 
Ford Model T “pick-up” saves much time 
delivering tools and supplies, a fleet of three 
Ford one-ton trucks, eqiupped with sturdy 
trailers, and a Fordson Tractor comprise their 
heavy haulage equipment 

Eight years of satisfactory experience m the use 
of these dependable units has proved to this 
company that to Fordize is to economize. 


Sw Fold D^ton for furfhor faeH ntouf 

Mm and othrr MjaampUs oi Ford oporothm. 



CARS • TRUCKS • TRACTORS 
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9i^hat Comjort’-Jooms Say No.457 



2ooo Miles over California Mountains 

“My car has been equipped with Hoo-Dycs for a little over ten thousand 
miles, and they have never been touched 1 just returned from a two- 
thousand-mile trip in to the mountains, over some very rouah roads, and 
am thorouchly convinced that the saving of an automobile body more 
than pays for the Hoo-Dyes in ten thousand miles. 

It is almost Impossible to appreciate what your shock absorber docs to 
smooth out a road and save an automobile, unless one drives the 
same kind of a car without the shock absorber on it. * (Nam« on rtquesu) 

No device employing strap connections can possibly control 
both the upward and. downward action of the^tintt- Such 
devices must not be confused with the Hoo-Dye double 
acting, hydraulic shock absorber w hich absorbs both ccoit 
and compression by means of a rigid ball jointed link. This 
connecting rod transmits every axle movement directly to 
the hydraulic cushions. In no device without such connec 
tions or without the marvelous flexiblc-controned, non 
compTcwible liauid, as in Hoo-Dyea, can the tame comfort 
and safety be ontained. 

The HouoAitLE Company, 1458 Weet Ave,, Buffalo, N,Y* 


Double-Acting Hydraulic StuKk Absorber 



Why Have So Many Machine Tool 
Manufacturers Standardized on 
Gurney Ball Bearings? 



TDECAUSE G^lmey Beanngs 
mounted according to Gurney 
Engineering Practice hold ma¬ 
chine tool spindles so that they 
effectively resist the thrust and 
pull of tools from any direction, 
controlling displacement, vibration 
and chatter They prevent all 
movement except rotation Gurney 
mounted spihdles turn with the 
utmost care and freedcMn They 
offer the utmost rigidity against 
any other movement 

GURNEY BALL BEARING CO 

40Z Chandler Sl - JamsBtown, N Y 


ScicntUle American Digest 

tConliflusd from pa0e 
pany aud art* pquippiiig to bum in comblnt 
tion powdered fuel nnd blast famere ga«, a 
variety of amidlor Induatriai plants have 
adopted this mclhcHl uf burning coal, and a 
aurprisiug number of existing plants are 
trying out one nr two boilers with this fuel 
to dourmine the system that wlil fit in best 
with their particular conditions Ono large 
central stulioii that bun been burning fud 
oil for several yearn is trjdng out powdered 
eoal under one or two boUera. Overproduc¬ 
tion diK to thi ever increasing demand for 
gasoline vast quantities of oil in storage and 
low prices, summarise tbo situation in the 
oil field The last named factor has stlm 
ulnted the use of tbU temporarily cheap 
fuel in the boikr room and has resulted in 
numerous changes with profit from coal to 
oU. Nut alone in New lihigland is oil fued 
making great headway, but a considerable 
number of new buildings In New York City 
as well as in Philadelphia and other sections 
are adopting It Its use for heating boilers 
U also inoreusing— Power, 59 1, 4 pp, ill 

Breaking Up Large Castings by means 

of explosives has bciu hastened by a new 
and interesting method used in Knglaud for 
boring holes for the rxploslvc charge A 
long piece of one-fourth Inch external diam 
©ter iron pipe is coniietted to a cylinder of 
oxygiii by means of u flexible tnbe The 
end of the pipe is tlnii heiited to a red hoot, 
whoa the oxygen is slowly turned on The 
metal of the pipe is thereby Ignited and 
continues to burn at great hunt This flam 
ing metal torch is then used to melt a hole 
in the (ustiiig, being simply pushed into it 
like a hut knife Into butti r It wtui found 
that tt 14 incli length of the small pipe was 
sufficient to make n oni inch hole three and 
one half feet deep in u easting in this man 
nor The hole is contiiiunlly kept free from 
molten metal by th* pressure from the 
tylinder of oxygen Heavy mtisses of (MUi 
cfute may bo attacked in the snnio manner 
—iVaclicrtl Friff 68 1020 

Two Devstopments which seem to be 
inertMsing iii favor und iiscfulnttm are the 
dt\ih>pnHnt of tin centrifugal easting of 
metals, pnrticuiurlv of tills snd nng forms, 
which seems to offer muLli promise both in 
economy of cost and increase of quality 
and the lucn uwhI use of chill molds in the 
production of tastings wbhh have to be 
diiplhuted a Inrgt number of times and In 
particular the liicruuseii use of pressure die 
castings ( hill cuNtingH art now being pro 
duc<d ill brass and broiieu and pressure die 
castings of iiitneaft form in lea<l tin ainc 
and aluminum boK» nlloys Only the lack 
of a sntisCiu torv mold material prevfiits the 
poBsibilitv of prodiiHng pressure die castings 
In bruHs and bronze wliicli could thus be 
CHHt to Rixc lind ri>qnirr little or un macbiii 
ing—if raw Uor/d, ID tJ ^4 p 

Metallurgy 



BALL BEARINGS 


Ford Will Make Steel in New Way,— 

Dirci t prodiRtiou of steel from Iron ore in 
one tniititiuous procfss Iuih bing been a 
dnain of inetnllurgists SoURtbing o\er two 
yturs uxo a conRidernhlt stir w lui cuiinod in 
Huropiiiii steel circles by the announcement 
that a Preiich mtlaliurgist. Basset had do- 
\oi(>p<*d Kuril a procisH and that u company 
bad formed to work it on a largo scale 
Heductioiis in tbe cost of plant, fuel and 
lulstr wtro claimwl and the o\cr all cost 
of prodiution was said to be only 50 per 
cent that of the standard method OrilUw of 
some competence laid tliLse claims exagger 
ated however Tie Basset system is not 
tb© only one ttf its kind, Uowtv<.r und the 
P'ord Motor ( o will teat at its Kivtr Rouge 
plant the Bourroud process for thu direct 
production of steel This process involves 
four separate stogea A« in the Basset pro- 
ecss iiowderiMl fuel is uswl und the first 
stage eonslsts of the gusification of this fuel 
1 ti the second stage tht iron ore 1* roduewi 
by the gases thus formed, the iron sponge 
produced is charged into un electric furnace 
and the slag removed in the third stage, 
while in the fourth the stetl is further re¬ 
fined If necessary The material thus never 
geta cold from the time the ore is first 
hcutcti, hence there should be a saving in 
fuel Waste beat, moreover Is expected to 
furnish all of the power required for work 
ing the process—Autosvofive Ind, 50 1 
The Superiority of American IhiMi- 
turnin,—An interesting commentary ap¬ 
pears In an Oflltoriai in Chem and xeimU 
ISng Tlie greuter experience of Ormany In 
the alloy field of metaUnrgy, and the Ger- 
naa'a reputalicm for painiUldug accuracy 


and earefuInoM have probably been retponal- 
ble for ^e prevailing idea that no aluminwa 
alloys have yet been maile quite equal to fiba 
German Tbe Impreasion boa been dlapeUad, 
however, by a recent incident from wtddi 
we learn that the German product has been 
for outstripped by the American, par¬ 
ticularly with respect to that moat important 
single factor—unUormity It awart that 
Commander Weyerbachcr, builder of tha 
uavy dirigible ‘'ShenandoEih ” baa stated ia 
a conversation and in an nnofflclal manneri 
that American duralumin la nnlformly da- 
penduble, while that produced In Germany 
Is sometimes excellent and sometlines “not 
so good “ 

Tying Gray or White Cast Iron bn 
Knots 19 now made possible by a new 
procees Invented by Alex K Schlaap The 
process Is very simple, consisting in heating 
tbo caat iron to a temperature shortly above 
the critical temperature of 1000 Fahrenheit 
while protecting It in a muffle surrounded 
by a gas flnmo and open at the top As 
soon as the gray cast iron reaches tbs 
proper temperature the muffle and Its con¬ 
tents are removed from the fumaco and al 
lowed to cool in the open air Tbe whole 
operation requires about 45 minutes, starting 
from cold cast Iron Tho method has been 
iu continuous use for a year, chiefly for tbe 
purpose of softening gray Iron castings for 
machining purposes, and cst>eclal1j for mak¬ 
ing automobile piston rings The most nots- 
worthy characteristic, is the combination of 
pliability, ductility, mallcabCUty and re- 
siUeney In its resiliency the heat treated 
metal must rpsombica steel, since it fihowrs 
this property IbotU before and after distor¬ 
tion Fur example, a thin bar might be 
coiled up into a spiral and used os a spring, 
although of coitme, not Hourly as strong 
eud Tcallient as a tempered steel spring It 
is worthy of noto that this annealed cast 
iron does not warp on standing Samples 
uf annealed Iron have stood for several 
months without changing shape by as much 
as one thousandth of an inrhi as compared 
with unnnnealed castings of the some metal 
and pattern, which have warped —Iron Age, 
lid 1, 7 pp, ill 

The Effect of Titaninm Additlona in 

i>p< u hcHTtli steel troatwi with ferrosilioou 
as a deoxifiiscr la tha subject of iniestiga 
tions made by the Bureau of StandardR de- 
mribwi in Tech Pai>er 241 It was found 
that a hight-r pereentag* of pipcnl rails come 
from titanium than from Kilicon tn iitod 
railR, but tho time of te* inlng iiffeefH tbe 
number of pipts Tlu greatest number of 
pipe^ WLfL in rails from stee) treated with 
tho smnikr amount of ferrocarbon titanium 
per ton ami \artiitions in tho amount above 
this did not seem to affect thi. piin* The 
titanium trentc<i rails were hard* r to break 
and showed! more uniform fractures In the 
drop test than those treatoil with ferro- 
Hilieon The titanium additions compared 
witJi the silicon additionH bad a marked of 
foct iu reituclng the negregutluti of carbon 
at tliB top of the ingot This improvement 
was approximately proporiiouiU to the d- 
tunlum additions hut the effect falls off 
rapidly at the bottom ends of the A mils. 
Rail sections from the top of the ingots from 
titunium treutcxl heats were more uniform In 
hardncHH ihun thoae from similar |»>sitlons 
In silicon trcatoil heats This effect hail en¬ 
tirely dlanppearwi at the bottom of the ingot 
The results of tensile impact, and endnr 
nnee tests did not show as much improve¬ 
ment from the titanium treatment as waa 
expeetotl from tlie dfereasod segregation 


The Practice of Analysing Metals by 
Meana of X-raya i» only in itn infancy 
There is every reason to b«*Hc\e thut soon 
grout advances will be made in determining 
the orysfallimtiun and therefore the proper- 
Mpr of metals Students of metallurgy are 
well aware thut the properties of metals and 
other bmllcs deiiond on the nature of their 
erystalUBudon The mlcrosoope has rendered 
valuable service largely because it tnabloa 
tho form and arrangem< nt of the cryNtnlline 
grainh to be studied The X rny curries the 
same form uf inquiry into a region 10,CH)0 
times more minute thvreby furnishing new 
evidence ns to crystalline structures so that 
it la now possiWo to sec the atoms mid tho 
molernlpB, and the way they form crystals. 
Every crystal has Its characteristic X ray 
sportrom and can be ideatlflod thereby even 
when the indlvidunl orystnla are beyond the 
resolving power of the microscope and the 
substance Is In danger of being called amor¬ 
phous If a apeeiraeii contains a mixture of 
crystalline substances, the apectrum sbowa 
the combined effect of all tho subsUDcea, 
and provided each indlvldQa] apeotram to 
(Oanthited on yoga I9B) 
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B ig mileage! Smooth mileage' Economical ThewonderfulWillys'Knightslcevc'valveengine 
mileage! The beautiful Willys-Knight is utterly free from the woes and wear and tear 
gives you more satisfying mileage than you ever of ordinary poppet-valve engmes. It actually 
dreamed you could get from a car. improves u'lth use ’ Carbon literally makes it 

This fine car keeps youth in your veins and age “ increases compression! 

out of mileage. Its beauty keeps you proud There is never money nor time out for valve 
Its action keeps you happy. Mileage makes your grinding. Owners report 50,000 miles and 
heart grow fonder. As months follow months, more without so much as a tool touched to this 

you realize that Willys^Knight is the greatest engine As to total mileage—no Wiilys-Knight 

Investment in pleasure you could ever make engine has ever been known to wear out! 

Willys-Overland^Inc , Toledo, Ohio ^ Wdlys^Overland Sales Co Ltd , Toronto, Can. 

Ocher Willys-Knight Model* Roadster $117S, 7 pa** Touring $1325, Vpass Coupe Sedan 

(Standard $1450, Dc Luxe $1550), 5 paw ScJjti $1795, (De Luxe $1895), 7 pass Sedan $1995, 
all pricee f,o b Toledo We reserve the right to ch'inge pnees and specifications without notice. 
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At the End of the Good Road 

GMC Trucks Provide the 
Power to Keep Going 

Road conditions do not enter the consideration of a 
trucking route, where GMC trucks are to do the 
hauling, except in the rare cases where the roads are 
so bad that traction is impossible. 

For GMC trucks, if wheels can get a grip, will carry 
their full load anywhere — a fact made possible only 
by the surplus of pulling power provided by the now 
famous GMC Two*Range Transmission 

Also, this exclusive GMC development permits a 
maximum speed upon good roads And both of 
these with an economical engine. 

This combination of pulling power and road speed 
has enabled thousands of truck users to widen the 
radius of their hauling. It also has developed many 
new uses for motor trucks where operating con¬ 
ditions demand the speed-pulling power combination 
that GMC trucks alone provide 

Oeneral Motors Truck Company 

DivUion of G€n€ral Motor* Corporation 

POOTIAC, MICHIGAN 

DUtributUm Centers at 


AU. 


C 

W Ve. 


*Dlract Futory BranchM 


Akron 
*AtJant« 
Baltimore 
^irmlnftbam 
*Brook]yn 
Boa ton 
Buffalo 
i^umont, 1 
*ChlcBSo 
*CharloUe N 
*Glavetand 
Clnciunatl 
Clarkabure 
*Dallaa 
•Denver 
Detroit 
Dayton 
El r^aao 


Erie 

Houaton 
•indlanapplU 
KanMa City 
*Loa Aneelaa 
•LoulayfUa 
Lincoln 
London. Eng. 
•Mamphii 
•MlnaeapolU 
•Milwaukee 
Montreal Quabec 
New Qrlcana 
•New York 
Oabawa. Ont, 
•Oaklani/ 

Omaha 

•PhlladelphU 


Pltubuf^ 

PortlanS 

Parkaraburg W Va. 
•Pontiac 

Dcheater, N Y 
Loola 

«n Frandaco 
actla 
>okane 
Lake City 
lasinaw 
Antonio 
Shreveport 
Toronto Ont 
Vancouver B, C. 
Waahlntfton 
Winnipeg Man 


OMC TRUCKS ARE SEVEN STEPS AHEAP 

Cenml 
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from page J96) 

known, the ap(M.imtiu cun b« unglrscd -~/rofi 
Trodc, 73 26, Vi P 

Effect of Cold Work on SUinlegg St««L 

Dictala when lUatortci) by cold work 
hate a grculBr tendnucy to tiorrode than 
they have in the normal condition Stain- 
Itwa Bterl la no exception to thla und «hen 
tteverely liiaturttNl it riiuta ooraparntively 
readily for cxumplr a coil of severely cold 
drawn wire will mat into a wild tnaae if 
left cxiHMcd to the ulmosphtn for a few 
moiitha The roinpiirativo resiatance of the 
distorted und uniliMtorteil mnterliil can be 
shown, for oxumiile by placing half of a 
broken tenailo ti st piece of hardened and 
teipin-riHl Rtinnii'ss stiil (which had been 
polished all over btfnre bretikliiK) in u aolu 
tiun of Moitnmi thlurido, corrosion will com 
lueucc Ht tie distortiMl eud As to whether 
cormslon will take plueo or not nnder stated 
eonditluns after a Hnmil amount of distor 
tlou dtpt'nds on the rompomtion uf the steel 
and eiiii only tu.ttled by actual exporlmtnt, 
but till h H>M to d riKUtaoee is always pro 
duccKt, juNt iiH it is by tempering a hnrdene<1 
sample It is for UiIh reason that a polished 
fliirfaee on stainless stee] is more rcsisLuut 
than a roughly machiue<l surface the effect 
is due, liowiver, not to the presence of 
polish on the formei but to the absence of 
the distorted skin wlilt h Is produoe<l by the 
rough tnuchining — Practical Eng , Eoic 

The Caloiixinff Process consists in 

placing the moterial such as tubes in a 
rotary retort and heating In a reducing at 
mosphere of high temperature, the retort 
taiiig hltcfl vvith a mixture cuntaiuing finely 
dll hied aJuinlnutn The treatment infuses 
aluminum into the exposed portion of the 
metal to form a hoinogt neons aluminum 
alloy This process is applied to matenals 
already made It is not a east alloy but a 
aurfacf treatment by which aluminuDi is ac¬ 
tually driven into the metal (not merely 
depoeited) uml forms a new surface of alumi 
num nlloj The prooss is applied to stool 
or siniistLi) produeta such os pipe, tubing, 
bars or otlur Hivtiona, thin slietts or small 
plec<4i rulonziiig renders material so proC' 
eased reHisluut to heat, abrasion and certain 
corrosion purtlculurly air water electro¬ 
lytic idkiiliite and certain luid and other 
thenikul iictiona The structnrul strength of 
the mutorlul is maintained and the coating 
is an iiitegriil part of tht mctul protected 
The ilectrolvtJr theorv of corrosion explains 
the protective action of the aluminum coat 
ing of culorizinL matt rial Exutninatinn of 
a sample of corrodnl modern steel will dis 
dost tktp pita or Hi»ots where the metal has 
been catin through by rust Analytes show 
that Htetl proilucts of today duo to rapid 
prothictioii methwls contain impurities that 
kicalirt and hnaten corrosion by electrolysis 
It is iho fiimiliar action of rusting in spots 
that ia proving so troublesome in the appli 
cation of nwlern iron and steel today Alnml 
num is electro positive to iron and bocaute 
of the results accured by the process of iin 
pregnuting aluminum Into every void iu the 
surface of the steel and alloying with the 
steel itself denslfying the surface ami buUd 
log it up to protect the base metal, corrosiou 
of the base metal Is definitely retarded by 
calorleing— Ckem and Metall Eng, 29 27, 

2 pp 

Titanium in Caat Iron.—The effect of 

titanium on the formation of graphite is 
aomewhat like that of silicon but more In 
tense This is true to such an extent that, 
independent of the content of silicon the 
upper limiting porcentagn of graphite forma 
tion Is exceeded when the titanium total 
reaches 61 per ceuL Until the maximum 
amount of titanium has been reached the 
graphite fav oring inflnenoe of the titanium 
IS greater than oil other Influences on me¬ 
chanical propertiea. These properties are 
very greatly Improved with increased content 
of titanium, but the percentage of graphite 
stays nlKuit the same Increasing the titan 
ium content renders cast imn less soluble in 
adds. —(itahl und Eiien, 43 49, 4 pp. 111 

A Stndv of TtmiaUnK carried out for 
the British Nun Ferrous Metals Research 
Asaoclation has brought out for the first 
time the marked difference in the mecbanlam 
of corrosion with different metals This dis¬ 
covery promises to prove of the greatest Idi^ 
portanci both from a practical point of 
view and as leading to a further elucidation 
of the whole qneatlon of corrosion Three 
different types of tarnishing have been dis¬ 
tinguished la the first type, represented 
by copper the tarnish film actoally protects 
the metal from further attack, the pro y rssa 
Of tarntahing becomlM slower and slower as 
axpoonre proceeds. is acoonntsd for by 
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vlndableld oteeuer ncsdwl by every outolst, motor 
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, Dtyt RA, New York 

>« AN HOUR to ^ertise and diitrfbut* 
pios to oonsumer Wnle quick for terrltprr 

S nd partloQlarB American Producta Co 186S 
>merlcan Bldg , Cincinnati Ohio _ 

' bu ra 

•rso, 

I and 
Dept. 


Bompl 

and 


BIO MONEY and fast sak 
gold initials for hU auto 
moke 91.441 10 orders daily 
information free World Jfi 
61 Newark, N J 




AMERICAN MADE lOTAL TOYS AND 

_ noveiItle _ 

MANUFACTUBEBS on large soale and home¬ 
workers wanted to manufo^te metal toys and 
nov^ss Barking Doga ^a<T TaU ^pe. Wild 
AntoialJ. Autom^ilea. iDfueua WnUilee, 

(^bsgrs. BoMbnli Players, Cannon. Toy %ildJerfl 
BUtiM of Ubarty Miniature, timItuU ^thlng 

g irl Boovenlrs end others Unlimited poselbtiltieft. 

uorenleed easting forma oomplste outfit, fur- 
nlobed manufacturers frm 95 00, up No experU 
enoe or tools nseessarr Tbousonda mode opmplete 
per hour 1924 bUBtnese atarte now We buy 
leocMla oil year and pay high prloes for flnlBMd 
Cash on oslivej g^ yotrgnt orders placed 


goods. 

wltiTr 


_ AUTOMOBILES 

AUTOMOBILE owners, gorogsmen moohaaloo. 
send for free copy Amsrica b popular motor mago- 
sine ContalnB helpful money saving articles on 
repairing overhauling. Ignition carburetors. haU 
torles, etc AutcenobTU Dlgset. 648 Butler Bldg 
Clneinnati 


NEW AUTO 
Retails 91,60 Frae 
Hartford. Conneotient. 


AGCESSOBY Cm f eenta 
Frae ^mple.' Box 494 R 


BUSINESS OrrORYUWITY 


YOU CAN have a L 
own and cam big income 
systsm of foot correction 
one at hooM In a f 
tog openings ovei 
can attend to. ' 
no w 


Inees profeMlon erf 
In servloe fees, A 
readily learned by 


iieiung Add] 
Boy, Meton 


your 
A new 
^ _ any 

for tmln- 
trmde you 
goods to- 
ttsphensoa 


GET INTO THE WINDOW SOB] 
ttlsh m 


We fumfi 


'm 


rts. ^1 metal com 


OBEEN buBtnMU. 
istrtMtioa and fly- 
Bpeetai tools re- 
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OUntfOBT OB BOYAXtTT—Baomtlr 
drip PM luwai}^ Flu vu iw mat, wvu floor* 
1^ fiUUig*. mpu to ocwuu. No botuHi^ 
M OHUiirfMittNa and aold ttMop ^toony 
WaJUio*. cm gMt 7 gUi^, city 


■MWMVP MAW TOV 



WANTSD 

nuuiQtMtim M«UM 
*ul oppgCWpltjr . Mj 
Dinl*. yi 
HooMcr*. 
of Ub^. 
and ftO oui 
liiwrmi " 

CMt. 

gafth on 4«Uv«ry 

(.«nlraet ordon _____ 

rO» IHVEWTOKS 


HoiiMworken to 
iltiM Wondtr 
Ml WhUUUtg 
•* TWl Ciwlnji 

Boifl^U rjmypBi, flutuc 

__' Boldlonii. Burking Dok* 

lo upsfi^co or tools ntoounry 


[Bjg <onn» mth ootnptate outfit, nt 
oO OP W* buy goods alj ytmr 
:h«r prloe for ftnlshod Roods 
Send far euiAlog unj In 


INV 
I ln«*. 
uith ft 


sktfiohGS., 


ImpruvvmenU to strain «n- 


volvv i^n, «td. let lu help you 
Lturt woricmg model The prsctics) 
tJmfttM given from your dlmemlnnal 
__ _jly stewn work unoeiiiike *' ' 


ttkerh Mmiei 
Co Dept 


I SELL PATKNm XsUbMthed In 10 
huy or ft^l writs Ctwrlcft A Soott 77aSA 
Avenm, ttoebsftisr, K Y__ 


1000 To 
Garaon 


IF YOU NAVE A PRACTICAL, useful Invem 
lion to sell (pfttontod or patont pwidlngl write us 
proomtly Ameiioan PntMU ConKuatlon DHtrlster 
Build l lig, Wosh in gtai, D C 


TO SSI L YOUR PATENT. wrtU me 
scUon ^dn 


S BflllnKS. 


ex perl 


401, Dekum Bldg Por tla nd, Pr o 


SPECIALIZED SERVICE for Inventors You 
furnish the (deft we II woih It out. Expert mii- 
‘ ' nlng Drftftlng OpinJons given on 
_ deMUnicB 

for full p*r- 

_ _ - Desk G H 

Gmft hft, Nebrftskft _ 

commercial 
a, making 
KperimenU or tesU. 
in wnplc euntpnienl 
tm-Kkih Eagloet ' 
Loft Angeisftj C 


WE pEVEtX)P your Ideas Into ea 
shsM for prcftentfttlon to purotiftsers. 
wofIcing models, drawings, experimenu 


CourtOTSTft drfBol, _, _ , , 

so ymrw «xperl«ruw. Duwran-ttioh Engineering 
Co S04 Pft3^ Mutufti Bidg Loft Angelo*, CalljT 


INSTMUCnON 


to , 

lion 


lion IntsrsstlM Bxnnsion 
niplomaft and Pegreftft franti 
nsTyslft Outfit I'YCTO U> Studei 
PriHgMotaa TODAY inUmatl 


nted. 70 Piece Uri 

_ _ , . . -Oenta- Writ* for free 

PnHg)eotaa TODAY InUmatJonal Physirlan* and 
Surgeons Oollftga Boom 020 6S0 Gurfleld Ave 
Chtc ftgo. _ 


iNSTmucnoN 


USED oor, - - - , _ _ _ 

quarter oriftiniu price Free bargain list 1 onu 
courses. Ominea bpufiht ^ Stu^^ Exchange 
Ihm t 0, 47 yveet 42od St., Ne w York. _ 


idevuM sehooi eoareet, only one> 
l>rlee ..... 


LANCCIAOBE 


WCBU>-BOJ 

— 

hem 

Cnglisi^ rrui 

enose. La^ 

inn Roaslan, -t,-- 

Tables. lOo each language, 
mars, * 

Eui 


lefi Garmi^ Hunniian Itaitan 
P|miabl. PcHtsb Portugasse, Bum an 
, SpanlsK Swedish PnmunoiaGon 
eaeh languag ‘ 




ork 


UmUUlY ASSISTANCE 


SPEAKSB8 Leeturers. Wrltftra»We prepare 
peechefc lectv^ 'B^olal artlele^ Pr^pt, 


MAlWrACTWlNq 


Ing DteNeaiMng. plating, enameling, eerew-ma 
chine and wire nnaveta. .baonabie Lerm ax. 

MAP. 0«DP M W«W 


yii.»ii!7Lgaar^» 


•CMCBIXANBOUa 

cOo^EHi^ 

t earth, and wampum. Wt 
~i miM free* Franeia 
'onUa, 

PRMrTO«KAPHCas 

'■ wtxmwija w7">t yo;iroutaci^'«i«;;^ 


K>OTA« OTAMTA 

I buhM ■tawiriO Qsn^ List of 
untM Jrae Chainbe« Stomp Cov 



j wairta—tpM dUtaoM~5S?rec^I 
I aalM weriely .pays tlBO profit.^ No 
‘ no eanvasatne. Sharpe of Colo- 
B Ib one month Repreeentotives 
I sweeping the ooun* 
- -unty Is foot. 
flJC:_ 


rado Mde «HB In one, merntb Ht] 
wanted A eoas plan u sweeplr 



the gQppofied continnoag layer which the I 
tartiliUt film formn, and the conaequonl dif I 
ficnlty the corroding ronsdtueuUi of the uir 
find in reaching the underlying metnl In n 
Moond typo the tarnish film is neutral and 
tlie attack procet'ds stoadlly, for iustam < 
rlnc lu a dry atmosphere in this cam 1( 
is probable that the film is pervious to tb< 
8ir Finally, the oorroRion, while Bturiiiig 
off fairly slowly mav become ucctkrntui 
and this forms the third type, excmplilnd 
by iron, it la suggeNttH] that hero the cor 
rosiou product—rust—aasista in the attai k 
Some motois, surh as Rfni hroas eti in iv 
follow more than one type of progress m 
cording to the atmospheric conditions or 
even to the thiLknuss of the tarnish film 
For instunce with braeu the nttnrk hrHi 
procteds uniformlj but Inter the him i \ 
bibita a prot(K.tivo influciiee and tho atUuk 
slows o6E .—Metal /nd, 24 2 pp 

Mining 

Th« Consumer's Power to Make or 
Break the Coal Market m made evident 
by an unul>s{M of tlio rdutlnim btluten <hui 
snniers stocks and prie< and il ;a found 
that this relulioii is aliuojsi mutliMiiulind 
V rcKurvo b<'Iow IO,iKKMKS> tons induatiN a 
sdler’s market JOIXKMHKJ tons iiulnutia h 
piinkky market and ubovi 40 D(Nmkmi tons 
iudlcatLS a buyers market in which saleannn 
again tuku the road and soheit buHiiiiRH on 
the cousamers terms On Inst kSojifiinher 
lat, commertial coiiHumcrs mid ntuil coni 
donlers had on bund un cstimiiUd tot^l ol 
50000(MX) tons of soft coal which is Oijuua 
knt to five uecks’ output at the pnsint 
rate of proiluction I'o equalize thi soiiHoiial 
demand for coal and relieve the wiiiur 
burden of railway traffic would require tin 
I storago during the summer of only 2O(KXl00o 
j tons more than is already stored Amerirjin 
I eonsuiners can manago to find storage for 
this additional 20 000 000 tons It could Im | 
put away without Involving tho construction 
; of now yards, simply by utilizing more effee 
lively tho existing storngu facilities or bv 
I expanding the crude arrangement of tin or 
I dinory small plant —Coal Sga, 2125, T 
pp, ill 

Chilian Nitrate Reserves are adequate 
for several gencrationn m-rording to n 
writer lu Engweetififf and Vtning foiontd 
Press (117 2), who ubufmcts a long report 
on tho subject which was siihinirtHl to < on , 
gress It is stutuil that vvhih it is v<r\ 
difficult to arrive nt o full and neenmti 
estlmute of the amount of nitrate left for 
future use, tho < vhknee that tlio reserves uri 
adequate to the world r needs fur ininn 
yonr« la overwhelming Mining is oxhnuRl ' 
ing the bwla, but improviHl tichnology th | 
rendering lower grade material avuilnblo It 
sterna fairly certain that long before tin 
uatural nitrate has been used up suUsfac 
tory substitutes will be avuilabk in «di 
quatfl quantity Roughly the output doubles 
every decade. 

Mine Samplea and Delivered Samplea 

of coal are not tho aamo thing aeropflrng t<i 
TectiHical Paper 344 of the fiurmu of jl/mn 
Analyses of mine samples of coal arc plenh 
ful, but available analyses of ddivcreil coal 
are relatively few Mine samples arc eol 
loctod according to a standard method The 
sainpler cuts a channel 2 by 6 inches or 
by 4 Incbea from roof to floor in tho fact of 
the seam and excludes from the sample an} 
partings more than threeHiightha of an inch 
thick and any lenses or coneretiona of ‘ mil 
for,’* or other impurities, more than two 
Inches In maximum diameter and one half 
of an Inch thick. Analyses of mine samphs 
form a permanent or tcicndfic rccorvl of the 
coal bed at the point sampled In the pur 
chase of coal, mine samples may serve as n 
sufiSrient guide to the experienced purtbaser 
who bos knowledge of the impunties in th( 
scam and the degree to which these are elimi 
nated in mining and preparing the coal To 
tho averoge purchnscr, unacquainted mth 
these details, however dependence on mine 
samples may be misleading The quality of 
coeJ indicated by the face samples can rarelv 
if ever be attained in the delivered coal 
Certain Impurities that are eliminated from 
the formally prepared mine sample may not 
be eliminated by the miner interested in m t 
ting out a large tonnage Some of the rmif 
and flour may slno be Included if these an 
soft or flaky Some mine analyses partim 
Jarly those taken from gcolo^cal roisirts 
may be either from ontemp coal or Rmul) 
workings not beyond the influence of 
weathering When coal prices are high and 
competition is lesoened it la easy for ibc 
miner and tho management to lower the 
standards of preparation of the cos), and a 
rstun to rigid standatda la always difficult 


FACTS ABOUT A FAMOUS FAMILY 

. I - . . . . I ^ 



The family’s 
crests 


You RECOGNI7I thcsc trademarks They 
are tlie crests of m<inufdctunng mem¬ 
bers of the General Motors family— 
symbols made immensely v.iluahlc by 
years of public confidence 

Some of these products which they 
represent contnbutc to the ment of 
other trustworthy motor cars and find 
a wide variety of uses outside of the 
automotive industry 

“Product of General Motors” is your 
assurance that back of each company 
are tlie resources and strength of the 
whole big family of which it is a part. 

GENERAL MOTORS 

Buick . Cadillac • Chevrolet • Oldsmoiui t 
Oakland GMC Trucks 

General Motors cirs and DckoTjght products may be purcn**ed on me (,M \C Plan 
of Deferred Payment insufance service is furnished by General Motors Fxchaqgc 
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Between point of shipment 
and point of destination 

AFTER your goods have left your door and 
before they arnve at destination they are out 
of your hands 

Transjxirtation, trucking and transfer risks are 
many 

What will best protect your goods enroute^ 

A Trans|M>rtation Policy with the Insurance Com¬ 
pany of North America will insure you against loss 
resulting from hrc, Hood, collision, theft and other 
penis, not only while your goods are in carrier’s 
hands, but at every point from warehouse to 
warehouse 

A claim under a North America Trans|X)rtation 
Policy IS settled promptly Over a century-and-a- 
quarter record of paid obligations is behind every 
North America Tninsportation Policy 

AmJ^ a North America agent or write to DeSfartment 15 

Insurance Company of 
North America 

Third and Walnut Streets 
Philadelphia 

''The Oldui American Fire and Marine Ineyroncc C<mi|>any" 
Founded 1792 



The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field 
of Applied Chemistry 

CondueUd by ISMAB OINSBEBO, Cbemloftl Badoeer 


ReUrdstion of Spoiling of Butter*—A 

new method of butter mHHufactiire in now 
being tried nut in Uolland nud In mretfng 
with connidornble Miicvottn 'I'lio main fpatnro 
In tbU utiw procixie In that it clotayH the dr- 
torlurution niul tin Npoilliig of butter Tlie 
new procPKii oonNiHta lii conducting the 
cbtirniug uportition in aii atmnfiphere of car 

dioxide llic nir ia euckoil out of the chum 
nnd la rcplaecd by carbon dioxide, which fllla 
the porta of the butter und keeim out thu uxy 
gen na lung na tin buttor la not vigorunaly 
agitated after expoHurx to the air The natural 
proccoii of deterioration la ncccluruted by th© 
oxvgoii and any ttmiterntiire above tho point 
Inhere tho butter fata would congeal and 
cloHc up tht minute NpacoM where tho oxygen 
could jMnetrnto niid product reactiona 
The cotiNiirnption of enrbou dioxldo in tho 
new nuthod of mnnufueture la ©aid to bo 
nppmximati Iv one kilogram for o\ery thou 
fiiiiid kilograms of buttir and ItN coat to 
getber Hith that of the proeesH la conHldereil 
negligible in \iew of the ad\nntageM gained 
— Jour Jnd hrif) ( hem 

Cashew Nut Oil —A series of experi- 
mi nts ha\i been carn«l out recently with 
ennluv^ nut oil in view of n nuggoation that 
rhlN oil could bo useil in pharmacenticnl 
pnparationH iu tin name manner as almond 
oil n be r« Milts of thew experlmcntfl arc 
pnbli8he<l Jii tho JoiirTial Malnpn AfjriLul 
furul Jnnrunt The cxptrnneiits nhowidthat 
the kernelM of the eashi w nut w( rt rich in 
oil eonliiiinng inlwun 40 junl 4^ per cent 
111 extracting th< ful fiotn the kernel it wuu 
found that diu to tlie natun of the kernel 
it WOK necesHiirv to exert a high pressuro in 
onler to got out of it the maximum yield of 
«dl The iltcortientlon of the nut» ia n dif 
flcult prohhm In vi»w of the Unthory nature 
of th* mIu 11 and the preseneo of u vesicant 
liquid 'Hu cake v Inch r< mains after tho 
rxpnHKton of the oil ih rich in nibumhinids 
In n Mumph oblaineil frmn the small Inbora 
tory huiid pr« It nmounta to 23 4 per cent 
of idbiiminoldM corn K|K>nding to 33 4 pirecnt 
on the dry oil free roKldne 

Changes in Powdered Ronln —Some of 
the HO culled conatiintH of powdered ro«iw 
undergo pronounctsl changes within a ahort 
piriud of time e\en whip the roaln Is stored 
ill partinlly fllh'd corktsl bottles While the 
rate of < bangt diminlslieH greatly after the 
first wifk It continues at n significant rate 
for nt hast three wtiks At the end of six 
weeks the following chnni^ns took place 
The neid number had deen nucd 3 3 to fi 3 
iMiliits thf iwhne niimlM r 47 3 to 52 2 pointa 
the snponificntlnn niimbf’r hud iiurenwd 51 
to 8 0 points nnd the nnIMiig point ftO to 
11 1 dii^TMS —Jour Jnd hn<f Chrm June 
J92i 

Sirup From Sweet Potatoes,—A 

method for the eoniiutrcial inunufnetun of 
Hwiit imtnto sirup based on laboratory nnd 
plant rxperliiicntal work has been dev doped 
by th« Bureau of (’hmiistry From the 
standpoint of qiiolitv this sirup has possi 
billtns for use ns a tabh sirup for cooking 
purpoHes nnd In tlie mnuufocture of colorwl 
and short grnui candl< s For baking pur 
poses It might find H uao in dark products 
■uch ns ginger Riinpic It also hiis properties 
whh h make it auitublc for use in blending 
wUb other simp to prevent crystallhuition 
The commtrcinl |>ONsibiHtics of sweet potato 
simp are llmitetl by the high cost of manu 
factnre under the present method For 
further ih tails see Ignited States Popartmont 
of \gnculture, Bulletin No 1158, July 3, 
1923 

SolventH for Making Vanilla Bean Ex¬ 
tract. —Because of tho restrictionfl on the 
use of alef>hol which have followed prohibi 
tion und tin eoneequent snbsritntlon of other 
solients for tho extraction of flavors, some 
prdiisinsrv work has been done to rtotoP* 
mine whether or not those alcohol substl 
tules prodneo the same quantity and kind 
of extmrts ns those prepared with the aid 
of ethyl alcohol Tlie investigation was lim 
Itod to several varieties of vanilla bean and 
tonka bean nnd the solvents selected were 
Isopropyl alcohol ether acetone and carbon 
tetrachloride to be compared with ethyl aloo- 
bol Tlie reaulta show that the alcoholic 
solvents ore much superior from tho stand 


point of quantity of extraction, the carbon 
tetrachloride being the poorest in this re¬ 
spect It is powdble, however, that a pre 
liminary extraction with other or carbon 
tetrachloride followed by a weak alcoholic 
solution may be found to be pracdcal For 
further detaila see Journal of Jndu$irial and 
Knffinecrinff Chomietrgt page 782, August 
1923 

Making Flexible Artificial Leather*— 

The flsxitnlity of artificial leather depends to 
a large extent on the character of the back 
ing on which the coatings of nitrocellulose 
or aceto cclhilose are built up For this 
purpose is now proposeil a doftely woven 
cotton fabric with considerable pile The 
fabric is dyed and passed through napping 
maebinea to giie it a greater pile A senea 
of coatings Is then formed on this badt 
ground from mixtures containing nltrocellu 
lose nnd castor oil Tlien the material is 
embossed This product wUl resist the action 
of bent rain nnd snow and the wear from 
wind blown sand —ff*porf 

Pilchard Oil,—A doBcriptlon of the 
various properties and conitaiits of pilchard 
oil is given in the Journal of tbc Hooicfy of 
Chemicat fnduetr^ February 0, 1923, pages 
4Tr to 48T The pilchard is a fish, a tnam 
1)er of tho herring family and the pilchard 
finhing industry is carrieil on almost on 
tirclv off the conat of Cornwall TCngland 
Tlic present mothml of obtaining the oil 
from the fish is numewhat crude, but tho oil 
product Ih very clear lUid clean being free 
from nitrogunouR nnd other rank impurities 
From one and one half to two gallotis of oil 
arc obtained from one hundred kllograros of 
pickled plU hards Tu 1021 there were pro¬ 
duced 00,000 gallons of the oil which was 
utiliroii mainlr for the manufacture of soft 
soap Iiinsmuch ns the oil gums*' readily 
when oxiK»Rcd to tin air It is not suitable 
for luhrirnting pnrpoRcs and for n similar 
noson it is unsuitiibic for use us a siibetitute 
for linseed oil in the manufacture of pnidta 
ond vurnishcB The oil however yields a 
good Honp width is quite transparent of 
pule ftinls r color and equal In quality to the 
URunI HhIi ml soaps 

New Uw for Dvea —Tn an interostbiff 
nrthlc in Indu^trinl and Engtnrcring Chem 
Utrp AngiiNt 2rt 1023, P A Koher de 
jicribeH a n liable mcthcMl for controlling 
ft mpcrntiiri s ni heating processes which con 
sistH in (ippiving a liquid dye to the heated 
pnMlucr tin diRnpiKiirunce of or change In 
color indicating that the part to which the 
erdor has been applied has recel^eti a definite 
ntnuimt of hint Many dyes break down 
readily on heating a large proportion of 
those found suitable belonging to the trl 
phenvlmethime series of dyestuffs Among 
))oMAib1« applications the method may be 
ijHfHl In controlling the annealing of glass or 
the baking of cenumts or other mixturaR, and 
to indicate tlio overheating of parts of elec- 
trleul apparatus nnd instnimentK A further 
developmftit consists In using two dyes to 
Indlcpto when the heat appliwl hna pasaod 
a maximum ns well ns a mmimtim tempera 
turo Uinit Tlie following dyestuffs In cer 
tiiln proiiortioUH act as good double indl 
mtors t^emco Blnr and Ohomco Red 
r P 19d Malachito Orcou Malachite Green 
and Rubino Red Erythrosln and Neptune 
Blue 

Use of Ozonr in Ventilation.—In the 
pnst few years tbc question of uHllaing 
oRoue for purifying air In ventilation of 
buUdinga and also the air of refrignradng 
plants has been receiving much attention 
In the j>aat the oxpcnm of production hu 
been a great drawback to it* extenrive uae 
The electrolytic method has been considered 
standard for several year* Oxone being a 
rare gos with active oxtiUclng iwwer* may 
bo used for the purifying of air n«od in 
ventilating public buildings, fer the removal 
of odor* and for destroying bacteria. It# 
use bos also been proposed for bleaching 
toxHIos and fteriHalng them The United 
States Itepartment of the Interior throng 
the Bureau of Mines la cooperating with the 
Socloty of Heating and ventilating Sngi 
neer* in four different proMems whira are of 
conalderaUe importance They are as fol 
low# Method* for the quantitative deter- 
(Coftriaaed on papo €&8> 
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Kelly Kats have won 
success through service 

Kelly Kats are the most widely used truck tires 
on the market today. 

This in itself is a strong recommendation for them 
because no tires could have gained this tremendous 
popularity without deserving it 

Kelly Kats have won their success by delivering 
unusual service They give a truck traction on bad 
roads, cushion it on rough ones, stand a tremendous 
amount of punishment, and deliver mileage which 
alone would make their purchase profitable 


Other truck tires have been made to resemble Kelly 
Kats in appearance but none to equal them in service 
Remember when buying tires— 

There are no Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y 


rue TIRES WITH NINE UVES 
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Tjwm Hyirodtik TyrM B«rfKiMtcr 


7>Mf iDdM ThtmooMtfr 



2>0M IndtMcHal Thtrawaictar 



7>m Ttai(>«m«r* Cootrol 


Taylor Instrument Companies 

Rochester, N Y, U S A 

Canadian Plant 1^ Bulldinft 110 Church St , Toronto 


1 h«r« M u tfrM or r«inf>cr«rure Inatrument for every ptirpoM 


s. 

4/ 




At Your Service 

I nventors and builders of small motor 
driven tools and machines—confronted 
with perplexing power problems—are 
invited to take advantage of the services of 
our Engineering Department 

Thl* department hai for many year* been in cloac 
contact with the uses and application of amall 
motora. Their experience U ^ered to you as a 
help in the working out of your own problems. 

We will gladly co-operate with you in the building 
of a bettor product Do not hesitate to call on 
us for advice Our combined efforts will, per¬ 
haps result in another appliance being made more 
saleable and more dependable because it is equipped 
with a motor that la exactly adapted to its par¬ 
ticular job. 

^nteoaiin Elsetrie Company 
ASOO Sixteenth at., Reelne, WIe. 



brorutM (>rtnM t)up$ 
OperMM on>4 C &D C 



No 3CM-StHppad 

Aluminumlrwm 
enamel /inuk rlorwm 
lMMring$ Venltlaied 
Opv^^anA C HO < 



Motor 




DumorE 


Service of the Chemlit 1 

(OonfliiMed from pa^s 900) 
mlnation of ocM)ne and oxides of nttrogati In 
osoniaed air Amounts of concentration that 
will pTwiuce the desirotl reimlts and the limit 
Ing amouuts ibut are pertniasible to breathe 
without produrinR harmful effects Teats of 
eutiIntliiK Bystems in which uxoulsed air is 
uswl The use of osone in rounertion with 
reelrculotjou of air In buildinKH 

Practical Use of a Rare Element —For 

the first time in (xrout Britain an instulta 
tion of neon hKhtiiij; is now beiug applied 
outaide the Luinlnn (ollNeuDi The ap¬ 
paratus is one of the moHt Inttresting 
evolved aiiici the introduclltin of electric 
lighting Neon hphling is carri»] out by 
means of gltisw tub* from which the uir has 
bceii exhnustPil utul rtplaeeil by a small 
quantity of pure neon guw ul n presaure very 
much below ordinary ntinnsplu ric pressure 
This neon gnn is nndirud incandcNCfint by 
the pQiiange 4if a high ^oltage alti muting 
current fiuiinjni; iiotwicn two metal eleC- 
tnMle* fiftMi lit tin tnds of the tube the 
color of t!u iiicnndi m rrit gas being a i>e 
culiarly Hih form of flame cfdor By meuns 
of a rotary comerler the direct current mip- 
plinl from the stroi t miiina In coiivertetl into 
alUrnutliig current that Is rw|nirc<l to o|itr 
nte the light— Chemical Age (London) 

can “Boards” Something New —Bean 
boards is a mw urtirle wIulIi one of the 
mills in Dairen i hinn rcccntlv starteti to 
manufactiin It la used for feeding animals 
aiul is chiefly txjiorted to America The 
boards are of rictangiilnr shape inensiir 
iug 28 by 12 inches, with a Udekness of 
eight tentiis of nn inch lly siibraitting thorn 
to higher preNsiire than is applied in the 
case of beuncakt. they ooutaiu less moisture, 
rendering them Uhb liable to becomo moldy 
in transit Thu %eatiiro Ib still iu the ex 
porlmcntal stage and its future la looked 
forward to with interest 

No Saccharine for Belgium.—The im¬ 
portation maaufuctnri trunsportatioii, hold 
ing and salt of sncrhnrlne and similar prod 
ucts, or lh< iinportiitiuii and manufacture 
of prmlucta containing these subatanccs Is 
prohibited in lUlgiuro 

Paper (offins — Germans are being 
botbpre<} ciLii in death with financial prob 
lems At /nicknu a cardlx»ar<l box servea 
to line a bink lasket nail in sonu otlier 
cities tli«> use a t'ofTin the bottom of which 
slides back aftir It has been lowered into 
the griive diiNiHiting iht remnina on the 
ground so that the coffin cun bo salvaged 

Radium trom Ruatda.—Soviet Ruaftia 
is to niino rail!urn ore nnd prodni u radium 
It will Im kipt at the Radium Institute of 
the Aindemy of Science which will maintain 
exact rcMNirdH <>f the prixluction of radium 
and of aupp1ioi9 on hand without making 
requisition from the present holders 

Destructive Action of London tog — 

The llouses of Pnrliaintnt are in danger of 
losing much of their artistic beauty by the 
action of L#ondon fog whieh (rumbles the 
stone, thus eliminating the finer dctsils 
Frequently exiMirts in examining inaeceaiible 
parts uiie iKiwerful gUisscn aud If the part^ 
looks siispiciouH a scaffolding is erected to 
enable a thorough examination 

Labrador Gold —The Geologrical Sur¬ 
vey of Canada has issued a report which 
imlUates cxurnldorubie doubt as to whether 
placer gold is to be fouiiil in any consirlerabla 
quantities iu Labrador, which has been 
hcruldiHl UR a in w Klondike Tho chances 
for the ociurrmce of rich pUcor deposits 
seem \(ry n mote,” aud some of the adver¬ 
tisements nhitive to the reported goldfield 
sciin improbable ’ states the report. It Is 
pointed mil that Ijiibrndor was intensely 
glaciated and swept clean tho ice sheet being 
unhninpired in its movement seaward and 
that there is little likelihood of placers hav 
ing Biiici been formed In Labrador 

Candy Docs Not Supplant Alcohol.^ 
The pxiiccUhI boom in the candy business 
by reason of the adoption of the prohibition 
amendment has failed to materialise accord¬ 
ing to the President of the National Con- 
fertiontry Salesman ■ ABsociation of America 
which had Its annual couvontian recently at 
Atlantic City Apparently the only effect 
of prohibition on the candy trade woa to 
bring into the business many Inexperienced 
mnnufarUirers who had ontidpated on 
enormous increase In badness. BtraUfe to 
say appmxiraatdy 60 per cent of the eudy 
consnmed In the United States Is consttmed 
by children in the form of ‘loUypopi^ or 
odoka. 


KEYSTONE 

Rust-Resisting Copper Steel 


KEYSTONE 

Black and Galvanized 



Formed Roofing Products 
Roofing Teme Plates 
Tin Plate, Etc. 

Secure maximum rust rnistancr irom all sheet 
raetsl products by Iniiatliul upon ciopper steel 
Its excellence is a well esublisoed metsllur|lical 
fact The proof Is conclusive 
Kststone Coppxa SrssL Is sn sfloj nads br tbs sddi 
doD oi a csrttln psfcsotsds of Copper to well nsds 
BimI, tbefeby Iflcressini Its bwliag sod mat rasUttag 
qiisJities oJider actusi service ooiKlliiofl Unexcelled for 
culverti tsoki, Aimes rooftnj tiding, SttUen spoetlei 
sod all eaposM nheet metal work Beod lor booklet 
iiTing results ol positive lime end aerviee tests. 

We maeefseturs Rbeet sod Tla Milt pro du cts for sJI pur 
posss-Amerlesa Bessemer Blast Shsecs American Opes 
Hesnb Steel Abeeta, KejFstooe Copper StMl Sbeela 
Black Sbeets. SpecisI Bbeets lor Msmptno, Bbeecs for 
ElsctTksl sppsrstua, AutomoUle Bbeets Deep DrawlBi 
•beets Apollo sod Apollo-KeystooeOslvsnlsedBbeeu 
Cormtsted Bheeis, Ponsed Rooftad >nd 8klln| Products 
Culvert and Flume Stock, Lond Terae Sheets Roof 
lad Terae Pistes Brfdhl TIb Piste Black Plate, Bic 


AMBRKAN SmAIU) TIN PUTS COMPANY, MttAwfb. 


Large wall financed manufacturing con¬ 
cern spsciallxlng in sheet metal work 
but also fully equipped with stamping, 
die making machining, braon founding, 
pattern making and nickel plating de¬ 
partments wants to take on ths manu¬ 
facture and sals of additional line, either 
on purchase or royalty basis. What 
have you ? Write with full description 
and all deuHs to 

FEMCO 

Box 15S 0-0 Sdonttfio American 



BeMem«r*Built Distal Power 
Now Avsilsble for Industry 


^HB teoootMeal, depandsblt Dleael Bnalne la 
*■ BOW offered to Industry by th# Beaaemer Oaa 
Bnaloe Company—pi on rere la engifie fabrication. 

Beeaemer Atlas Diesel Bnglnes ars ths result 
of thirty years development by the Atlas Impe¬ 
rial Bogins Co., of Oaklanih CaL, In which Uma 
h hae become tho fsvoHte Diesel Xnglns of the 
Pnolfto Coast This engine im new built and sold 
test of th« RecUes by the Beeaemsr Qas Rogfne 
Co ofOrovsCHy Pa 

Pbf any Industrial power rsqulreneat t|^s Is 
no sapertor to Beeaemer Atlas Dlsast Wbetfaar 
yon need 90 h.p or IWO h.p, units there Is a inedsl 
that will sxaotly meet yenr nsads. 

Writs far descriptive litefstnre. Tbers la o# 
SpUgatlon. 

THE BESSEMER GAS ENGINR Ca 
IdYsdiSirMt GravaCRy. Pa. 


BESSEMER 
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Tons of lead roll along 
every avenue 



H OW much lead is in your auto¬ 
mobile? In all the new motor 
vehicles built in a year, there 
are about 109»^34,()00 pounds of lead 
Today, lu company with steel, gloss, 
nickel, tin, copper, aluminum, leatlicr 
and rubber in millions of motor cars, 
lead IS inseparably linked with the social 
and industrial life of the nation It is 
helping to carry approximately 7,500,- 
000,000 passengers every year over 
plains and mountains, through cities 
and Villages Lead is in the truck that 
distributes the necessities and luxunea 
of life to >ou and your friends 

Where the lead %s 

Without leaving his seat the modern car 
owner turns a switch, and electric lights 
flood the dark road before him He t urns 
another button, presses a pedal, and his 
powerful motor hums merrily beneath 
the hood m front of him 

In making possible this picture, man 
has called upon the aid of lead The 
storage battery that provides elec Ini 
power for automobile hglits, starter, and 
Ignition 18 mostly lead It consists of 
lead plates, every other one covered with 
litharge and the rest with red-lead Itotli 
litharge and red-lead are obtained from 
metallic lead The plates are in hard 
rubber containers that have lead m them 
This use of lead m connection '^lih 
more than 13,00(t000 automobiles and 
trucks in operation today gives you an 
idea of the amount of lead the automo¬ 
bile manufacturer puts into his product 
While this use accounts for the most of 
the large tonnage of lead used m an 
automobile, it is not the only use of 
lead. 

Putting lead to work 

The next time you step into on automo¬ 
bile, remember that if it were not for 
lead-tm solder, the seams of the gasolme 


tank would leak The same kind of 
solder seals the radiator that helps to 
keep your engine cool and holds in place 
the windings of wire in tlie generator 
that charges the lead storage battery 
Every tune you turn a hard-rubber 
switch button on your instrument board 
you are touching something that con¬ 
tains load When you adjust the muss 
of wiring about your motor, fingers 
grasp its soft rubber msuiation, which 
also has lead m it The rubber tires, 



A turn of the nuHtrh und thr 
turxst the current p'om 

the leoti ntt nffr futttrry u*itn the 
{ffnttion tiiid HUrrtiHff eytteme 


rubljor top and the rubber mat on the 
car stop < oiiUiin le ul The electric light 
bulbs are made td lead glass Ground 
coats of h iiid-painted cars and light 
coliirctl limshmg coats are sometimes 
white lead 

Besides the lead that the car manu¬ 
facturer US4 s in giving you a completed 
automobih or truck, we must add the 
amount of this metal which In Ips to re¬ 
fine the gasoIuK that feeds the engine 
Litharge helps to prodiic*c mort than 
4,500 000,000 gallons of gastiline for the 
yearly consumption of motorists m tins 
country 

Where you find the most lead 

O F even greatef importanc'e, so far 
as tonnage goes, than the use of 
lead by the automobile manufacturer is 
the lead that you use m general founting 


In one year approximately 350 000,000 
pounds of white lenfl arc used on surfac*es 
su( h as wood For ]>rote<it ion aguiusl the 
ravages of rust nearly ^0,<)00,(K)0 pounds 
of red-lead are applied to metal surfaces 
annually 

That record reflects the awakening of 
propierty owmers to the necessity of paint 
protection More of tliese owners than 
ever before believe tmlay in the truth of 
the phrase '‘Save the surfac*e and you 
save all ** And they art relying on 

while-lead and red- ^_ 

lead paint to prevent I 

decay eating into llie 
surface and pierhaps destroying the 
entire building 

Producers of lead proaucis 

Dttick Boy ivhxte-lead is the name of 
the pure white lead made and sold by 
National I^ead Company On every keg 
of Duich Boy whte-lead ls reproduced 
the picture of the Dutch Boy Painter 
shown U low This tratle-mark guaran¬ 
tees a product of the highest quality 

Dutch Bov products also include red- 
lead hnsc'od oil, flatting oil, babbitt 
metals, and solder 

National licad C ompany also makes 
lead products for prat lically every pur¬ 
pose to which lead can lie put in art,in¬ 
dustry and daily life ff you want infor¬ 
mation regarding any partieiilar use of 
lead, write to us 

If you wish to read further a1x>ut this 
woncler metal, wc can tell you of a num¬ 
ber of mlerestiug books on the subject 

Ihe latest and probalily ^- 

the most complete story 
of lead and its many uses 
IS “ l^ad, the Precious 
Metal,” publisher! by the 
Century I'ompany, New 
\ ork If you are unable to 
get it at your bookstore, 
write us or the publishers 


NATIONAL LEAD COMPANY 

New York lIlDromlway Uniiton 181 State St Duffalo llflOnkSt, 
< lilcnvo 900 Wrat IHtli bt ( incinnatl Kriftnaii A»c Cleveland 
«o WVst Snperior Ave St Umi* Tilt ( hmtniit St Sau Kraui luro, 
4H5C4ilirorntabt I Ittnijuriih NHtmrvill^d&OllCo oFl a fllftKourth 
Ave Philadelphia, John T Lewis & Bros Co, 487 CbesUiut SL 
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Guaianteed 
|IiadioEqtil]miait 

WHto «« • Mtf 

D«|^ 4-K 

and wc will tend you free thlt 52 page cata 
loguc of radio trtt and porta It alto con 
tains explanation of radio termt, map and 
liat of broadcasting atationa and much 
radio information, including an cxplana 
tlon of successful hook upe and circuits 
You will be amaxed at the low prices 
Ward a quote A complete tube set having 
a range of 500 miles and more, including 
tube, head tet. battenes, and antenna 
equipment as low as $23 SO 
This catalogue conUins everything for 
the expert and amateur Complete sets 
and every Improved part for building sets, 
all the most up-to-date devices—at the 
lowest possible i^ces 

MaatemvOaM tasBagl# 
Montgomery Ward 0i Co is headquarters 
for Radio selling everythmg direct by mail 
without the usual **lbidio-profits " Why 
pay higher prices? Ward quality is the 
beM and the prices will often save you one 
third Everything sold under our Fifty 
Year Old Quarantee—Your Money Back if 
You Are Not Satisfied. Write today for your 
copy of this complete 52 page Radio Book. 
Write ta asr hMss asarsst ysa 
‘ " t»s»C i-B 

PartUW«Oea. It. W^S Oa1rliSi!i,^a£ 





Radio Notca 

Re-Bnmdcastlng Ameriesn Programs 
la has b^me a rather common- 

^ce feat Recently the programs of the 
Westlnghouse station, KDKA. have boon In 
tercepted by English stations and re broad^ 
costed (or English bomus The KDKA sts 
tlon has been transmitting ou a lOO-metor 
Wave length for re broadcasting purposes, 
and this wave has been picked up by the 
Manchester station of Metropolitan 

Tlrdters Rlectrioal C^unpany and repeated on 
385 meters. 

A Mercury Variable Condenser.—^There 
has appeared ou the market a variable con 
denser whhh makes use of liquid mercury 
under pressure The application of greater 
or less pressnro ranae* the mercury to spread 
more or Una oier the mien dielectric and to 
produce greoter or less cnpncltv effect. Tlie 
mercury Is entirely encloaefl eliminating all 
possibility of diiat and dirt nnd, therefore, 
leakoge and noises. It is cl aimed that this 
new condeniier will Rtiind more thnu 5000 
volts so that it can be iiawl for low power 
tranamiMion as well rh for receiving Be 
cause of the simple construction the price is 
quite moderate 

Radio and the Farmer.—A special sur^ 
vey of about l2fK) farmers Just completed 
by the U S Department of Agriculture has 
dlscloiwHl the importance of radio in the 
production and marketing of agricultural 
products More than 50 per cent of the 
1200 farmers rc[M)rted that they owiiwl tube 
seta employing tlirtn. or more tubes A large 
number have home made sets ranging from 
the simple erystnl to the tube set More 
than 7C different makes of sots were found 
among the miuiiifiictnrey] Rots piinhasetl al 
thouf^ the hulk of the sits wire conflnml 
to about 15 of the loading makf k that are 
more or less widely advertised in radio and 
general mngurlnes The n4eragt rest of the 
niHUufaotunHl mi U whs $1T2 Comparatively 
few of the owners of home made sets operate 
crystal rociixerH the snriey revealed The 
average cost of the rTvstal sets was $11 
The average cost of the homo made tube sets 
was $83 

Is the Regenerative Set on the Wane? 

—That is a question whl» h is being asked 
and asked often these days With the n^cent 
progress in radio enrinoirlng it is fair to 
•tato that the rcKfnornli\L cireiut no hmgor 
occupies tlie important immtion width It did 
a year ago Heitor circuits hn\e bw n de 
voloptnl which make for sharper tuning ]fss 
dlatortion nnd po«ltl\oly no re radiation 
IIowp\er the rigtntrativc circuit lias done 
morn to bring about railio hroadensfing than 
any other futior It was nvailabh at a time 
when th< rc wum nothing elne that could even 
be coriipartd with it in iMilnt of effieienev 
It prrmittid the construction of simple sets 
which would bring in radio pliniie signals 
from MtaiioiiH rannv imndrid mihs away It 
made (or lorn! signals whorcaH heretofore, 
single tubes prcKbicofl barely audible signals. 
Nevertlielcss, nnd despite the many Ingoni 
ona tuners which hate been dtvised of late 
to give new Ufo to the ngemrutive receiver, 
the fact remains that rogeneratixe clrmita 
arc being sopersodcHl by radio frcquoncy neu 
trod>ne, siiperdvno, radioilynr suiier hetero¬ 
dyne, and other cimilts 

The Scaled Radio Seta of Aastralia.— 
A novil milluHl has botn adnpttd by the 
Australian Dornmonwenlth radio authoritleB 
(or pnUectlng bnmdonsting stations The 
rogiilatiutis ron ntly promulgated require 
that i_\ery pmsiioctiip purehatar of a receSv 
lug set must prisent to the radio goo<is 
dealer a certificate of 1I« use showing that 
he boa subscribed to the sin Leo of the sta 
tiou operating on the wave length to which 
the instrument being purchtiscil is adjusted 
If a radio enthusiast desiris to listen in on 
additional programs he can have his reoeiv 
ing set so adjusted, but only on the produc¬ 
tion of certificates allowing that he ban made 
separutp subocriptloiis to each At a recent 
conference of Foileral uuthorltieH, manu- 
focturers, broadcasting companies, and deal 
era, the adoption of a uniform device for 
sealing rereuing sets was docldod upon 
While the sealtd-sat refulationa may be de¬ 
feated by certnla owners of receiving sets, 
tbs Government has authority to make aur- 
priae inspoctions of avary set to aee that the 
seals have not been tampered with Ix Is 
nsderatood that the saaUng devlca, wU^ Is 
added locally, will in no way interfere wltb 
tile sale of American radio sets In AostrsUOi 

TIm Wats Trap Is becoming mon and 
mors of n neoesrity in coanaotioa with sets 
which do not tuna sharply and in loeslltlM 
when there ate two or more trsmsmlttars at 
work on almost tbs sams wave kagths. 



C mmmmrt thm fimimft ■yFVssaJCodto 
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Jacks Are & WoricTs 
Standard of Quality 
npRULY may it be add o< 

any raovriiaBiajadc that it 
“sparkles like a Their 

superb finish ad^ tbecrown- 
ing touch to the world's amall- 
Qst,neatest, finest Jacks. Frames 
are electric brass, tri^e nIcM 
plated and hand buffed mil 
over, Bides, top, bottom and 
ends. Radio fans have learned 
that faosraaaM Jades have 
absolutely no competition in 
finish, design, workmanship 
and all-around (juality Priced 
from 60c to 90& Made in all 
styles, induding Neutrod 3 me. 
A;^ your dealer about them. 

JaMiamm of soma (Arso- 

scorofMSHMMS QssK 

Hy Radio Rrodaof 

HERBERT H FROST. Iso. 

IMW UkaSlroat 
NMvYwk CHTCAOO 





Write r.tf iM kTMd. 

TW >■ > —iiSt DmIHmI l>n<e«i C*. 
upwiiMrtst qwfcwtf.OM. 


LEARN WATCHWOtt 

A fln« triUlv eummamUnv » food Mil«rr and your 
MTvloM olwayt Id daRiand or yon ou 
•tart In btuluMt for toutmU At 



UA9UT INSTITUTC 

Tho nwtect •ohOQl for 



Burgess “A” Battery 

InbroTOCe. a New Silent Partner 
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FortsntMlr. »*»« *"P «® 

tiupticm am may be readily made or imr- 
chMed oonidfta at a low ooat. Tba ilmploat 
kind of wave trap conrfsti ol a shellackod 
tube throe Indbu In dlaneter, oa wUdbi are 
wound ten tome of No 18 doable ootton 
covered wire to aerve ae the antenna dr 
puit. Around tbU winding ia placed a layer 
of intulatioii, aay oiled moalin, and a wind 
ing of $5 tnma of No. 26 double^tton 
porered wire. ThU aecosd winding Is con 
noct^ to tho terminals of a 48 plate or 
001 mfd variable condonser l%e first 
winding is connected to the antenna and 
ground^ just the same as the receiving vet 
In fact, it is shunted serosa the terminals 
of the receiving set Such a wave trap 
fvrves to "'trap"* nndealrod signals, which are 
tuned in for the dosed o^llatinK circuit 
consisting of the second winding and vari 
nble condenser there to lose themselves, so 
to speak, and not get into tho receiver 
which is tuned for another wave length. 

The Superdyne Receiver now steps up 
to the forepart of the radio stage and baska 
In the limelight Idke moat of the recent 
advances in broadcast receivers, tho principal 
feature of the superdyne is its spedal radio 
frequency amplifying circuit Both the in 
put end output dreuits of the first tube are 
rnrofully tuned to the incoming wave, which 
Ir an arrangement that is bound to give 
remarkable resnlts. The possibility of 
oncillationa has been eliminated by the In 
genlnus device of a reversed ttcklor coll 
Tlie tickler gives the tube negative regenora 
tion which discourages Its tendency to oscU 
late instead of aiding it, as the usual tickler 
does. In toning in on a station both the 
grid circuit and the plate circuit aro tune^i 
by variable condensers Tf the set clicks 
and breaks Into oscillation, It can be im 
mediately stopped by a turn of the tickler 
or stabilizer dial It may be necessary tu 
turn the stabilizer at rl^t angles to the 
gri<i circuit coll in order to pick up a stn 
tion As soon as the set starts to oscillate 
it should be tuned down Immediately Then, 
after both grid and plate circuits are tuned 
to resonance with the incoming signal tho 
cniipliog between the stabiliser and the grid 
roll can be reduced until the volume of sig 
nnl is as great as desired or until the set 
Ik hist below the point of breaking Into 
nncillation Complicated as all this may 
Hoimd the set can bo operated with but little | 
ptnetico It win not only tune sharply, but! 
It will bring In distant stations with ample j 
'ohime 

The toud-Speaker Horn* —^The popular 
conception of the function of a nom on 
either a loud-speaker or a phonograph Is 
erronoouB We hear that a horn “resouatos 
or it “concentrates the sound ” or it “ampll 
fus’ and many other explanations all of 
which are vague and most of them fneonwt 
It Is true that a horn resonates at certain 
frequencies, and for that reason increases 
tho amount of radiation at those frequencies | 
Any form of resonance, however Is unde -1 
sirable beeaniw it is impossible to increase 
tile omount of radiated ©nerCT uniformly 
at all frequencies within a wide range by 
this method If a hom Is not to distort, 
its walls sbsnld be non vibrating and its 
air column resonances, within the range of 
froQiienoie* used, should be slight If we 
think of the term “ampllfiradon" aa moan 
ing the fncrendng of any form of response 
by supplying energy from another source, 
we are at once that a hom can not amplify 
becanse it can not supply energy we learn 
from O R Hanna of the Westinghouse Re¬ 
search Laboratory It should be evident, 
therefore that a Wn merely loads the dia 
Phragra in ouch a way as to caust more 
sound energy to bo rotated into the sur¬ 
rounding space from the diaphragm. The 
term ‘radiator^ more accurately dosnibes 
the action of a hom A good bom, there 
fore, la one whl4& canoes the diaphragm to 
radiate almost uniformly at nil frequencies 
within the dedred limits. This condition Is 
more easily attained in a phonograph than 
ip a loud-speaker In the phonograph the 
^phfagm is forced to follow the vibrations 
of the record mceept for the slight spring 
of the needk, while in the lood*epeaker the 
dii^ragm is not Impdled to follow the 
variations of current In the wliidiagt be¬ 
muse then is DO rigid connection between 
tho two In the phonograph It Is necessary 
only timt the bom ahali radiate uniformly 
at diSerent fre(tneficies for a given root 
mean aquare yelodty of the diaphragm. In 
fbe lood-apttker the bora most fulfill this 
oonfittion, and also help to causa the dia- 
Vtngm to vibrate at a nearly uniform 
vriocity wh$B the aame corrent at diCereat 
frequMstot hr^atiefi Arom^ the wMtngsi 


Eveready gives you the right battery 
for every radio use! 

E ach Eveready Radio Battery represents thirty years of battery 
building experience Each Eveready Battery represents milhons 
of dollars invested in men, methods and machinery Overseeing 
Eveready production is the greatest battery laboratory known to 
science, where every particle of raw material is required to pass 
Eveready’s exacting tests To insure Eveready serviceability, batches of 
Eveready Batteries are constantly being set aside for performance tests 
And, finally, daily shipments keep dealers supplied with fresh Eveready 
Batteries, packed full of power 

To be certain of battery satisfaction, insist on Eveready Radio 
Batteries—they last longer 

evEREADit 

Radio Batteries 

-they last longer 

The radio dry cell triumphant 

hor economical, satiafectory radio, light the filaments of your dry cell 
tubes with the Eveready Dry Cell Radio A Battery Will unfailingly 
outlast my other at % ampere current Full inatructions for getting this 
Eumonucal Eighth, on lal^ls and m our booklets This battery will 
excetd your expectations in economy and performance 

E^ual to all demands 

Power flows from your B Battery, power that gives life to your 
head phonts or loud six^iker Some tubes draw more B Battery current 
than others, but whatever the tube or tubes you use, Eveready B 
Battcncs will give you maximum results Eveready ‘ B Batteries are 
made m six sizes, for all possible uses Always use the biggest possible 
battery, for it contains more energy in proportion to cost, and lasts longer 
Where space is limiud, use No 764, the vertical *‘B ' Battery that occu' 
pies little table space but is packed wnh long lasting power 



This battery is a wonder worker 

Eveready s biggest contribution to economical and more 
satisfying radio is the Eveready ‘ C Battery, a triple use, 
universal battery It will make the loud speaker respond 
with a new fullness and naturalness of tone, and save much 
money by making the B Battery last still longer Connect 
It with the gnds of audio frequency amplifiers and notice the 
big difference Can also be used as an ‘ A Battery for 199^ 
type tubes in portable sets, and as a B ' Battery booster 
Eveready Radio Battery No 771—use it* 


NATIONAL CARBON COMPANY. Inc , New York and San Francisco 

Headquarter* for Radio Battery Information 
CANADIAN NATIONAL CARBON 00 Limited Reetory and OguM. Toronto. Ontuio 
tod money-wving hookleta oo bottchu Mnt her on requm if luve uiy nulki baltety ptobUoM,« 
•oO C. BufotM, KUmcn lUdio Diridan, Nttkmftl Carbon Co Idc.. 116 -iiB Ortun Street, Long bUoJ City N Y 
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Wlint a whale ol a (lillerence 
just a lew cents make. ” 


. itll ihc illjjrtcfu'c 

lu twfcii jtisi jn of(lin.ir\ 

.\iul-—i A I 1\IA. the most sUiiljiit 
I'K'iui ill iiistorv. 


KELLOGG 



Jacks! 

— Wg/l Jacks 
^low Jacks 
—help the game 

Oh wtmt wr know About jHcke! Ifw« 
wer* lo romp through our rtconlR 1 
■hould Vfiiturr tu we have sold 
i(wkt enouKh to make the mde of the 
Court ilcmw look tike n rtrlmtor hood 
on m HivvfM- Yo«' We liave built 
hundred* of thousimlt of jack* foe 
the most rrlth il irlrphorw work for 

E ear* If you need iatWa and want to 
a Abaolutcly *ufe they will deliver 
Juet put Kellosg Jarks down on 
your order liit You c*n t go wrong 

A thoroughly efficient tmig little Job 
*t $1 10 apim for 4 conductor J acki 

C/w/r Tk0 r«l. 

ElUOeO tWITCMiOARQ 
« SUPPLY COMPANY 

CHICAGO 


Quality 

Amplification 



TYPE 300D AMPUFIER UNIT 


If cUstortlon occurg in your audio 
frequency amplifier the results of your 
whole aet are epoilect Uae only audio 
frequency amplifiers of proven quality 
The General Radio Co was the ftrat 
company to offer commercially a closed 
core audio frequency amplifying trans¬ 
former It has been instrumenul In 
the development and Improvement of 
such transformera. Assure satisfaction 
in your set by using amplifying trans- 
formera and completely assembled am¬ 
plifying anils of proven quality 

Type 231A Amp Tran* WOO 

Typ« 30i>C Amp Unit for UVI»« *7 75 
Type 300D UV20IA* *8.25 

Send f^r BulUUn 9f6S 

General Radio Co. 

Maauchuaatta Arm. and Windsor St. 

Cambfidge 3^ Maas. 


Electrical Notes 

Geometry and the Photometer.—An 

Icoeahetlron siirfuer hua boen miccmsfully 
H8od by the \Veatin|ChouH« Lamp Co for the 
measurenunt of thn v« ry Inrgcst stroet light 
fug ItindnainM Su<h ii solid having twenty 
fares each nn iMimluteral triangle is more 
udaptetl to inunufumiring tlinii a sphere and 
oeciiplos hss tertlonl dlHtnncfi^ without sucrl 
fioing liny nrnirary within tliu limits of com 
morel hJ testing 

Cement for Porcelain and Glaaa inau- 
Utors f'4 now available It is sold as a 
dry is)\\dcr with tlie neotwnury quantity of 
liriiiifl hardener for mixing It Is furnished in 
bulk quantities or in small lota, according to 
requirements Thla cement (h said to be o 
porcelain putty that sets niid hardens ot nor 
mul teniporuturcN No fat at Is used For 
remontliig patching and repairing insuintora 
of any mee or type the new cement forms n 
homogeneous moss with the material of 
whit h the Inanlnfor Is mode In a few days 
it becomes ns Jiard as flint ho the manufac¬ 
turer cliumH It IS easily and quickly pre- 
pnrcil After being mixed to the proper con 
siHieiicy It nmiiiiiR soft «ml pliable for soi 
eral hours It requires po reinforcing and 
no heat to (h yelop the full strength of the 
Insulator 

The 110.000 Volt 4427 Foot Span over 
( nrquiiu a Straits, on San Francisco Huy is 
oti« of thf hiUriBting fi uLs of high jh) wet 
transmission In tlds country Tlin first cross 
lug of the ( nrquine/ Straits hj u high ton 
Sion trniisuiisston Jim nus one of tJic step 
ping stoius in the progress of thi electrical 
liwUiKtry I In. jnonu rs built well and the 
march of oicnts with its demands for 
greater mul grmter blncks of power fouiul 
tile I roHsing structure adequate for the new 
reqiilrctru iits ( <»nsiruct(sl In IIXU for one 
(lO000 volt circuit with n nparu cable, two 
lulditioiial cnbiiM were addcsl in 1014 mnk 
ing two tl0000\<dt clreiiltN In 102J isdir 
eldnit with tho riplueonnnt of 000 volt 
pijlo lines by a IHMHWvult tower line tho 
croHSiuk WUH modified to allow 110 OOO lolts 
on (he two circuits thus again practically 
doubling the trauMmimion capacity 

The Underground Duct Syetem of wir¬ 
ing Is Is coming inen aslngly popular In cs>m 
im rclal building" For years architects and 
ongiiioers hn\o bien cimfrontml with tho 
problem of instnlling Rufiiclcntly flexible ays 
terns of floor distribution for light power 
and signal eircuits to care for future require 
niuiits Of late the problem has been nggrn 
>utul by the tindeucy towanl open offices, 
with th< consequent uncertainty of desk lo¬ 
cutions uitd by the iu*rd in iudiistrial plants 
of ehuuging motor locations or feeder circuits 
becniisi of ehnagi s in iiriMhictiun processes 
According to Flccincnl WorM tho new ayn 
tern of wiring c'fmsists of n grid loop or any 
other pref< rnsl arrnnk( meiit of half muml 
flb<‘r diidts e<jnn<‘cted at intersections by jnne 
tion boxes which are merely laid in position 
(not actually nttni bed to the components of 
the system) and the whole incorporated In 
tho floor hll HO that outh ts can be placed at 
tlie bcgiuniug or after the floors are com 
pletetl b ither ninglc dutt or double duet ean 
be liiHtalhNl depending on wht thep the doc 
trie powf r iind Hignnl circuits are gmiiiied in 
the sninc duct or sopnratfHl Access to thn 
duct Is obtained through inBorls or outlet fit 
tings placed at the start or after the floor 
is flnishwi 

Electricity Roaatn Beef for 5000 
People—A new and unusual application 

of tkttric heutmg was madi n.'ceutJy when 
clectrleally burtccuwl beef was scrvefl to five 
thousand p^^qdo ut the animal round up and 
celebration ut Kphrata Washington Wc 
leani from Flecirtonl World that four steers 
weighing about two thousand pouuds each 
were dressed nnd prepared for the barbecua 
and roustcMl In a large electrically heated pit 
built cHiMJCially for the occasion The impro 
vIslhI oicti was ^2 feet long, 4 feet wide and 
fl feet deep Twelve beating elements each 
of 3 kilowatt rapacity niid conslatlng of 
about I'M) feet of No 14 iron wire were 
placed one foot above the bottom of the pit 
Sheet irim heat deflectors were jilacctl one foot 
Above thi hentlnk elements, and n foot and 
A half ubo\e the deflectors were placed iron 
bars to hold the beef Thermostatic control 
was provided to maintain an even bent in tho 
pit Tho meat was flmt roasted at a tarn 
perntiirc of WM) degrees for two hours. The 
heat was then reduced to B60 degrees and 
mniiitnlnoil at this point for four hours For 
the next nx hours the temperature ranged 
from 2rM) degrees to W) degrees. At mid 
night the meat had been roasting for twsivt 
boars and the temperature was then redoced 
to 200 degreec and held there for twrtva 
hours until the time of the barbecue 


F 
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Radio 
**Applause Carda*** 


— —Station K-C-L-X alimlng off If yoa 
have enhved th« orviat*'^ nrotcram won t 
you write In and tall themT 
By all ToeaMt Qakkly and caally with 
^ Applauie Corda. * Tbey r« nandaomelr 
printed malllna oarda. All ready for you 
to fill Id with your ootnmsnt*. elan and 
drop in tho raairbox. 

Keep a pack of them near your reoeWlng 




Plotoffraph CoDyTight^^Appfau*o'^rda.^^ 
A big TREK pukan of them awalta | 

.VocKS' ffijj 

and w« II alilp yM a gtiwriHi* aapPir 
ApplMM Card!** * free prepaid, direct* 
Dept. J-3 ea« u ■ ret. off 

DICTOGRAPH 

PRODUCTS CORPORATION 
220 Weet 42n<l Street New York City 


'Jhimsciil 

jsSboo 

ui 2 years*. 




jKflwppr811dpa.| 

, .Rttk I)*l*rl.is __ 

Msds ovsr tSafl prafil Is < 

p D FsyRs ftvmcMl 
>77 moHt (or 217 days 
£. Meedoaludl 
rorkml b«U Uom sad Mad* 
$100 a wask W« soad 
bDM pasB to sail Roper 
fVis.yytats to ImHm 


Mwlrd wp train ; . , 

TbaFrS^l^Efc^WiiFy^^ Dayton O. 


k«, soboola, kniesa asd 
aulo awaara Ap- 
pravwl by Usdar' 
rrlUta Ort osr 
lias, find Mi bow 
toHMUiaiaalRMa 
ey NeaapaiiMMM 
bow (oil onlan 
sa todsyl 


Sidney-Built 

Medium Pattern Lathee 

Med* b both S-dm 

on a rapid prodoesme 
bMa M tool foeaM,re> 

VM itwpt, Etc. Will* (ot 
dsuib tad pnoES. 

THE SIDNEY 
MACHINE TOOL CO 
Dtftim SUmt 



Experimental and Model Work 

riae laafipaMMiU esd Mmo MeaURtrir. 

iRveatlaea VavalaMd 
Special Teels, lUca, ilcar OaUlnv Et«. 


mr nm. be. 

WhyUot 


St NnrTaikQlr 



P=««»»A 

(Bettmde Grtt > OfficialCnntmdSknmM) 

SolUatt Twte* Woobly 

via PaUtlal Twin SfT«w CMI Burning 

£mck H 000 Tifmi Dts^lactmemi 
For lOuaUalad OaokM* Wrha w 

TOtMKSS tUlMUDA UHE, 34 WUfeebal It. II T 

or aar Uoa) TaarW Aeaei 


HiaHim 


“WONDER" COLO PIPE. TUBING 
AND BAR BENOm 
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A Wild Night on the "Shenandoah” 

{Contkiued from page 15S) 
puUcd forward the vertical rudder post a 
heavy member measuring ten inches by ten 
inches* so that tho top of this iwat Is uow 
nbout twelve Inchis from the ^erticul It is 
TieOfHeM to say that the covering fabne was 
in large part torn uwuy frt>m the recked 
frame and It will b* undtrstootl that tho 
Hteerlng of the ship, complicutotl lu* it was hy 
the gaping hole in the bow btcanio a very 
difficult mutter 

To any out unfamiliar with tin problem 
of airships and their atnicture it would 
Hcom tliat tho remedy for thent troiihk** 
Mould be the simplu one of strengthening the 
bow and stern construction hut to do this 
means to add additional weight to tin Rhi]> 
and reiluco the uaefnl lift to that extent 
lint the nseful lift, that is to wiy Hu dlf 
f( n nco between the dead weight of the ship 
and the lifting jiowt r of the gas is thi 
inpital with which the airship d< sigin r has 
to work, and every reduction in the lift 
muiina a correaponding reduction in engine 
])owcr and speed or in the annuint of fuel 
that can be carriwi and, therefore in the 
radius of action of the ship It is tliia d< 
mand for light weight with itn munequeiit 
frailty of structure which renders the dr 
signing of a dirigible such a ticklish job 
Itotii flcrman and English dcsij^m rs hnie 
stated tliat the * Sin nandonh is jirohably 
the strongest airship that has as >»t hern 
hiiilt yet we seo what happens to lar in 
11 Miiiter’n gale of a few hours duration 

The escape from thisi ouiiflictiiig (ondi 
tains lies in the direction of greater sise 
^tienking approximately the weight of an 
airship mertaw'S as tin snnare of her di 
rmnsions, whereas the liftini, capneity in 
LPiases as the mibe Hence U follows that 
an airship ICMX) feet long can he built n lu 
li\(ly of much greater strength and rigidity 
than one 650 feet long Hei ause of the 
greater relntne buoyancy al hl» disisisal, tin 
desigin r can dcingii such parts as (xperieiioe 
bus shown to lie vuliiernbh with u suf 
heiint margin of Htrength to stand up to 
their work As u mutter of fnet, the ships 
whieh are to be built with the assistance 
of the Krltish Ouvornment for thi sen ire 
between Oreat Britain India and Anatrallu 
and those which will be built by the Amer 
lean < ompany wliioh has bought up the 
(tirman patent rights will be of sueh di 
mensioiiB as to make even the i^hciiandoah 
morlesC by comparison 


IN THE ALLIED PAPER MILLS, KALAMAZOO 



Z4'Hour Service 


Our Abrams Invsstigation—VI 

(Conf{ftttctf from page 159) 
usable plane 

Dr Abrams knew nothing or next to noth 
ing regarding eiectrieity oven though he 
made use of electrical apparatus in his work 
Of course he would till you that he was 
apidying electronic energy to his diagnostic 
and treatment tnchnique but ovi n then ht 
wuH on dangerous ground No less an 
uutlioritv than Professor MillikHii probably 
Vmenca’s greatest physiciat in the 8edd of 
tlie electron investigutod the Abrams up 
pnratiis and stateii that it ilid not rest on 
any sort of sclentilie foniidutioa whatsoever 
Ih^ffHHor Millikan holds that tlu F U A 
chums are the height of absurdity If it is 
true that the cleetrons inside of atoms givi 
off under suitable stimulation frequencieH 
of dotlnito period whieh are pnipi riy eallml 
ell ctroiiic freqiieneies then fheso frequen 
nos are billions of tiroes higher than any 
which the E R A are using in their tnat 
menu ho that tho use of the word tloc- 
trmilc * in connection with the Abrams 
methcHl is misleading and unsoientitic If 
there is anything iu the ERA technique 
It is certainly not electronic^ electrical or 
magnetic 

Not only did Abrams know little or noth 
Ing about physics (n the face of this he 
Insisted on tying up physics with Ids theories 
at every poeslblo turn when there was no 
possible tie up His writings may have been 
eoiudncing to some meilical men interested 
primarily In the medical aapects of the enso 
but to the orderly and trninoil scientific 
mind, they wore nothing short of bewilder 
Ing Hla book “New Concepts in Diagnosis 
and Treatment” was typical of his weird and 
rambling writings of late In that work 
he falli^ to set forth hla discoveries or 
describe hia apparatus so that one could 
build the Instrumenta and repeat his expert 
ments. Early in oiir investigation we ob¬ 
tained a copy of this work, and try as we 
would to understand Its seemingly significant 
eontanta, wo had to five It up as impossible 
U proved to bo an Incoberont bodge podge* 
One might riao to My that perhaps our 

iConiimned on page 210) 


Altx C Gtlman, Prts, 
Allttd Paper MtlU, says 

Dspondablo power trans 
mschin^ is at nec 
eiaary co tho manulacture of 
paper M ia dependablo paper 
to the production ol fino 
pnnted wrorks. Power coon 
always have been an item for 
the careful consideration of 
the mill execudvet, and in this 
period of high msterlB] and 
labor coots snd the necessuy 
for maximum production we 
must wMch every l««k be it 
powerorniaterlaL Wedevciop 
■round 9000 horse power 
operste 24 hours six days a 
week indtroublelnourengme 
nooM or on our power line 
would stand us heavy lonee. * 


EVERYTHING 


In the Monarch Divldon of the Allied 
Paper Mills at Kalamazoo, Michigan, 
Dt^ge pulleys, hangers, bearings and 
clutches, and rope drive have been ren¬ 
dering 24 hour service, six days a week 
for 14 years. 

Throughout the extensive operating 
departments of the Allied MUls, Dodge 
equipment is giving the type of contin¬ 
uous service the business of paper 


making demands. Dodge means power 
savings. Plants standardizing on Dodge 
rank on the plus side of the ledger 
in power actu^y delivered to produc* 
tion. 

Five hundred local dealers distribute 
Dodge products on the immediate deliv¬ 
ery basis. Trained engineers are always 
available for expert counsel on the 
special machinery demands oi industry 


DODGE MANUFACTURING CORPORATION 

C€mrmi Oi&w. Mufuw.k*, la4. Fmei^ku MlRhawaka Ind. mud Onad. N Y 



FOR THE MECHANICAL TRANSMISSION 


OF 


©ronehM/ Now York PhiUdelphis PiitAurgh Bowon Ondnnati Newwk Chicago 

Atlanu MinnsapoUa Sc Louis Houston Scania San Frandsco 




Th« Execubve’e Interest in 
Power TransmiMion 

He Should ReaUM lU Importanoo in 
Prodvetioa 

Tha executive la primaray Interested In 
resulu aa reflected on the balance aheet 
He may not be particularly interested in a 
machine aa almply a unit i» the production 
of tha plant, he may not care whether the 
machine employs nwhide or cast steel 
gears and pinions, but he Is interested In 
the relation of that particular unk to hla 
production costa and profits Tberdbrei if 
the aIBcisney of one t^ of gear la higher 
than another type to the extent that H eub- 


stantJally affects production It la believed 
only logical that he can be interested In 
gearing 

By the same line of reasoning it is be- 
liev^ equally true that the executive, being 
vitally intereated in power costs as an 
important item of production expense, 
would be and It Interested in the relative 
efficiency of the various' means employed 
for the transmiaaion of powrer fyom the 
boiler room to the machinery ol production 
He is interested because the percentage of 
power actually delivered to the machine 
producing the product varies greatly, ac¬ 
cording to the efficiency of the means used 
for transmission, and because the wasu 
occasioned by inefflolent systems of trans¬ 
mission, or the Mvlngs affected by efficient 


units have a definite and Important bearing 
on the monthly financial sutement 

Dodge has for forty yeara stood for 
maximum power delivery to productive 
machinery It has stood for power sav¬ 
ings—it us /ought and overcome exces¬ 
sive friction in thouMnds of {Hants 
That the directing heads of organizations 
fiilly appreciate the ImporUnce of the 
power transmitting units is evidenced by 
the letter of Mr Alex Oilman Prealdent of 
the Allied Paper Mills, in which he stresses 
the im{>ortance of dependable power and 
equally dependable transmission In the 
production of dependable printing papers 
It shows conclusively that the directing 
heads of business have this Interest in their 
road bed of power very much at heart 
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Practically Every Man 

intheWDrld 
of Industry 
will want 
this New 
Book— 

as soon as 
the mails 
can bring 
it to him* 

Your copy 
awaits your 
application. 

(NO CHARGE) 

utriUng/or U at once 

“A Pocket Guide to Economy 
and a Short-Cut to 
Super - Efficiency*" 

Sixty pages (6x9 inches) of authoritative 
facts, compiled in business-like sequence. No 
“advertising romancing ” no argument, no 
“clever salesmanship.” Just plain facts for 
clear heads. 

Almost every manufacturing business em¬ 
ploys hardwood in some way. 

Every man in industry knows the special 
utility for which Hard Maple is vital—in his 
own business. Yet every such man will be 
astonished by the list of 156 specialized appli¬ 
cations for which Hard Maple is the estab¬ 
lished standard materiaL 

New thoughts will spring from the readii^ of 
this list and from a study of the official statis¬ 
tics of strength (compression, shearing and 
tension) of ^ American hardwoods, beam- 
tests and impact-bending of hard and soff 
woods, etc. Some of those new thoughts may 
be valuable. Illustrations, 2 colors throughout. 

“TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING” 

A brand-new and invaluable reference volume. 

For your copy (%vUh our compliments) plodwc wriu, on UtterhetuL to 

The Northern Hard Maple Manufacturers 

311F.R.A BuHding,Othkoth,Wtocon»ln 
311 Cummer'Diggins Bldg, Cadilltc, Michiguii 



Science Notes 

A Digest of Everything of General Interest Appearing m 
Current literature 


New Telescope for Rvesim*— <iennaii 
PRpera rrport the delivory by an 
concern of n hiiRo telMcope ordered by the 
Ruaaian Go\ era men t for the Nikolai Obaerva 
toTj on the Black Sea 
Sliidj Oimatolonr and the Weather at 
Home* — Clark Unlveraity now offern a 
coarae In borne atudy of ('llmetology and 
the dltontea of the World” an a companion 
to that on ‘The Paaitinx Weather ” 

the Weather?” —This is the 
name of a aerv-ioe furnlehed newapapera by 
a ayndicato eupplylng arlentiftc news to newa- 
papera Nearly e\orynne it iutereatod in the 
weather and the newapapem can give np a 
cortttin amount of space to this anbjeot with 
advantage to the public. 

The Nightingale'a Song in Kngland.— 
\ party of 00 recently stayed up all nlj^t 
in the Surrey wo4)d« to hour nightlngalea 
aing iind they were well rewarded for thefr 
snerihee of sleep and comfort Nineteen 
songateni were dlstlnruishml The spot se¬ 
lect^ was an old quarry 

Meteorological Degrees. — This year 
two degrees wert given in Meteorology by 
George M nsliington T nlversJty The only 
other degrees <»f Doctor of Philosophy for | 
Meteorology wire given by Johns Hopkins 
T niversity in 1890 Harrord in 1014 and 
1017 and at W iscousiu in 1018. 

Longer Sheep's Wool — Dr Serge 
Voruiioff has announced a new discovery 
wfaUii may prv»ve of great value to wool 
growers. ITo states that the transplanting 
of glands from one sheep to another will 
enuae the wool to grow 10 inches longer than 
normal on the animal with the aitra glands 
Foreign Fauna Study — A traveling 
schulurship for the study of the fauna 
foreign countries wna announced by the 
Smithsonian Institution, which will devote 
I the interest from a bequest of |50 OOO to the 
project The fund uas given to the InsHtii 
I tlon by the late Mrs Virginia Ihirdy Bacon 
of New York Tliosi awarded the scholar 
ship which will rotate every two years will 
receive about 600 a year 

Presence of Mind —A burglar m Wales, 
In a place which we eanuot pronounce wna 
undone by finger prints secured under pe¬ 
culiar oirciimstances. A maid servant was 
awakencil in true movie style by the bur¬ 
glar's flashlight She said she felt faint and 
asked for a glum of water which he gave 
her and finding no vnluablos took his do- 
parturt^ Uc was traced by the finger prints 
on the glass and provetl to bo a pitman and 
an old offender 

The Hlppopotaraufl and the Tennis 
Ball —”Z©ekoe” in life was a $6,090 
bippoi)otumus in the Cincinnati Zoo »ume 
ill balanced or thoughtleiw person threw a 
tennis ball into the cage and hippopotamus 
like Zecko© ’ iwallowc*d It The tennis ball 
was found wedged in the huge boost s atom 
Bth, where, unable to pass further through 
the narrow opening, it formed an obstruc¬ 
tion which resulted In the animals death 
after four days of suffering “Zoekoe” got 
by after swallowing a ladys mesh bag, but 
the tennis ball was too mnefa 

Barrougha’ Memorial. — Henrv Ford 
has given John Burronghs’ place in tns town 
of hjwpus, N Y , to the John Burroughs 
Memorial Awodation In hia will Mr Bur¬ 
roughs left * Slabsidee” and the bonse at 
Itoxbury, known os * Woodchuck Lodge,” to 
Dr Clara Barrus and gave her ezdualve con¬ 
trol of both places as long as abs should Ure. 
The Memorial Association which had in¬ 
tended to acquire both properties, waa unable 
to raise the required money, bat Mr Ford 
came to the rewme by obtaining the interest 
of Dr Barrus In "Blabsldes,” which he has 
turned over to the awodation 

Fails to Find lBSttlbi.---ExptriiDefbta 
conducted by the l>1slisrlss Bureau in an 
effort to extract InaoUn, aaed in treatfuff 
diabetes, from the oUmratary canala of 
sharks were sold by bartto ofBdals to have 
been "not very succesefaU” Working with 
the Public Health Bendos the bureau 
Uinod about 16 pounds Of jpsnereas tissues 
from various spe<^ of sharks but a lahora 
tory test failed to develop any insulin His 
present souroe of inpyly la tbs pancreu of 


catde The failure of the ei^periowot, how 
ever may have resulted from the length of 
iime which elapsed after the sharks were 
killed and before the laboratory tests were 
possible 

Professor Pickering Rcsiffna. — Prof 
William Henry Pickering it to resign in 
September 1&24, and will become Asaletant 
Professor ^hnerltus. He was born In Boston 
lu 1858 and gradnated at the Masaariiasetts 
Institute of Technology In 1379 Profesaor 
Pickering is the dtaooverer of the nintii and 
tenth satelUtea of Batura and baa made 
many contributions to astronomical knowl 
wlge Professor Pickering in 1900 estab¬ 
lished the astronomical station for the Har 
vnrd Observatory in MandevUle, Jamaiea, 
where he now lives. In 1891 be established 
tlie Aroquipa, Peru, station of the Harvard 
Observatory and erectMl an observatory and 
I telescope for Dr Lowell at Blogataff, Aris , 
in 1804 


Elephants IncreaslnK.—The elephant Is 

a very iiRoful animal botJi for draft purposes 
and for Ivory A few years ago 70 000 were 
slaughtered aunuaUy for their tuaks so that 
it setitDBd us though there was a good chance 
i)f the big animal s becoming extinct Wias 
laws huaever, hove checked the destruction 
so that the number Is ln< reasing war 

gave the eltphants their chaiico and the 
British authorities in East Africa have also 
protectfid them South of Zambesi the ele¬ 
phant is virtually extinct and the Gape mar¬ 
ket for ivory has ceased to exist At present 
Mosambique is the center of the ivory trade 
Oddly enough the Portugueae through whose 
hands It comes send nearly all the ivory 
across to Bombay, where it Is sorted and cut 
and dispatched to the Enropean marketa. The 
world’s Hupply of real elephant ivory ia now 
about 250 tons a year 


Tr^parssmide for Sleeping Sldmess^ 

Hleeping sicknem of Africa is not tbs same 
as tliftt known in this country It is caused 
usually by the bite of the tsetse fly, which 
spreuds the trypanosomes, as the irritant 
germs that cause tJic disease are called The 
problem was to find some drug which would 
kill these trypanosomes in the blood In all 
porta of the body, and which would, at the 
same time, not harm the body, an exc^ingly 
difficult and delicate matter Dr Walter 
Jambs and Dr Michael Heldelborger of tiie 
Kockefeller Institute undertook this tssk. 
They took arsenic compounds and expert 
Diented with them, failing time and again to 
gain the deslre<l effect, but noting the re¬ 
sults carefully and altering the compound ^ 
times they finally anrceeded That is why 
the drug try pa rso mi do, used with such suc¬ 
cess against the sleeping sickness and paretii, 
is known as ABS, the sixty third arsenic 
compound The first experiments were con 
ducted on animals, and when tryparsomids 
bad proved its value, Dr Louise Pearce went 
to Africa and expertmnted with it on the 
natives. 


Hawaii NatlMol Paric/—The Depart¬ 
ment of the Interior has Just Issued for free 
distribution a 16-page illustrated booklet on 
Hawaii National Park which is described 
as a playground of easily aoceoslble marvels 
available 866 days la the year Hie booklet 
dcaertbes tbs various park trips from the 
city of Honolnlu The park Is comprised 
of three separate areas, two of which are 
on the island of Hawaii, the third being on 
the ialand of Maui, tMa latter, HaleidEaU 
section, contains the largest extinct volcano 
in the wortd within the enter of which It 
la said could be placed the dty of Phila 
delphia The KUanea aection oontains the 
famous 'Xike of Everlasting Flr^" whidi 
U so convenient of amroadi that automo¬ 
biles are driven to tbs Mnk of the pit The 
Ifauna Loa section indu^ the hugs crater 
of Mokuaweeweo at tiie aunmit of Manna 
Loa, altitude 13,679 ftot The Manna Loa 
trip Is dsaerlbsd as a three-day riding or 
hifcinf excarsUn from the KUanea Voleaiio 
and It Is oaid tbs lava toraations piovlds 
a varistion of Interests that mors tbaa re¬ 
ward one for the rather strennons comb. 

of Hawaii Park bpeldet mgr ba 
^t^ned by^adjMng the National Park 
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This country owm itt remarkable profrcee 
to Ita pioneers. Men Uke Edison, Bell and 
others had eisione ol p r o c ess and the will 
to make them real. 

And permeadnir Industry ever3rwfaere Js 
this spirit of ^oneering The forward 
looidni' engineer and production man Is 
not oc^ willing bat eager to pioneer, to 
try new and better methods. 

Sterling Orlndlng Engineers have dared 
to create a new and tetter grinding ser¬ 
vice. Using their practical and icienUde 
knowledge and supported by this old and 
powerful organUation they have made 


possible grinding results entirsly new to 
the plants now using Sterling wheels 

Sterling Grinding Engineers appeal to 
those ^oneers of today—those engineers 
and production men who believe that 
Improvements con be made 

They ask to come into your plant and 
conduct a test that will show you 
as it has shown others, a grinding re 
suit entirely new In ita afficlsncy and 
economy In the spirit of progreu, of 
better grinding, invite them in Let 
their record in other plants decide for or 
against a test I 


The Qerdeiul Stone Company, Cleveland. New York and Boston 

The Sterllas Criaites Wheel Ce.« TUna. O.. sad SO N C&atea St. Chieaae. lU. 

STERLING ABRASIVES 


AMO aTCRUINa QRINDINa MACHINES 


That 8 what it costa to handle coal and other ma- 
terials with the Godfrey Conveyor One man can 
actually unload and stora a fifty-ton carload of coal 
in an hour and a half with this equipment 

The location of the railroad siding in relation to 
the plant makes no difference The Godfrey will 
meet all requirements. 

It will pay any Arm using coal and similar materials 
in carload lots to inveeugate the Godfrey Ask for 
Bulletin A-23 


GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 
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Acts as 

txecufor 

atfd 

Administrator 


Your Securities In 
Our Safekeeping 

A COMPLETE icrvice happily and eco 
nomicRily combining (or your convenience, 
the protection of t ufe deputlt box end (he 
cdvenuget of ■ financUl lecrctary 

You may depoeil your aecuritiee withue for 
•afekoeping tubiectaiall timeafoyourdirec 
tioni and wo will relieve you o( (he rcapon 
libility and burdentome detail which their 
proper care involve!—among other things 

Collecting the Income promptly, and 
preparing requiaile ^'Income Tax 
^rtihcatei ' 

Crediting the collected Income to your 
account or remitting as you instruct 

Rendering periodical italements of your 
securities held and income collected 
as you direct 

Preparing yOwr * Income Tax Returns 
—Pcderal and New York State—of 
income collected by us and if you 
request, of income from other 
sources 

Advising you on matters afTcciing your 
lecuntici, and in the selection of 
investments 

Our officers wtff ataitly mxptmin thU 
*mrvic9 to you in dmtail 


1924 


Acts as Transfer Agent or Registrar 


4Lts as 
Trustee 
L nder 
Mortgages 


CentralUnionTrust Odmpany 


PLA2A OFFICE 
5 th Ave it Goth ht 


2ND tTREBT OFFICK 
Madnun Avc U 4 xn 4 St, 


ofNevYork s: 

80 BROADWAY, NEW \ORK 

QapxtaU Surpius and Undivided over 3^ U^tilton "Dollars 


K^emher Fiorsal RrsuviStstku 


Our Abrams InTestigation—Vl 

(Continued from poffo Hfft ) 
mcntnlity waa of inaiifRciunt capacity to 
grasp thia irreat truth To whioh wo reply 
with beeotrunjc modesty that we have maa- 
tored the Einateln theories the various 
works dealing with the intricacies of eloc* 
tronic structure of matter, and, what la 
eapedftlly pertlncut, that our everyday work 
brings us in touch with all manner of new 
Ideas which wc must examine, uiulerstand 
appraise, and pass upon 

It may not mean much to the average 
medical man that Dr AbrumSj from our 
study of the mtiti, know virtually nothing 
about elGctrielty \Vo doubt if he could have 
hnokod up a door boll and made it work 
He had no conception, apparently, of the 
need of a closed circuit, liook fur Instanct, 
on page 2TZ of his work “New Concepts, 
etc, und yon will aoe tho wire carrying the 
“energy” running to one pole of u step up 
transfornu r —a one inch spark coil in this 
cose H 4 uppurtntiy did not know the differ 
anoe bctuerii the primary und the secominry 
windings bu in the text be aimpiy states 
that it goLs to “one binding post.” The 

picture indicates that it goes to one pole 
of the primary A wire runs from one polo 
of the secondary to tht ground, while an 
other from tho secondary goes to the human 
detector As ho had no particular use for 
tho other polo of the prlnniry hi left it 
vacant^ Note on page 4T Ills difflcultiis in 
tollinK the N from the S pole of a magnet 
On pagi 143 he says ‘ the vibratory rate for 
tuberculoNis la 15 ohms' Toilay It seems 
to bo 42 ohms On pai.e 1H7 we find this 
wonderful statement ‘ Tlii \uUuge of the 
Intt(.r IS usually very hii,h and varies from 
2 to 17 ohms Furtlitr on page 200, you 
will note this gera, ' An onllnnry dry cell 
of 1 *^ volts and 12 nmiieros discharges from 
tho nigntive |S) 1 ( an oni ruv vnliie of 70 
ohms (wltli biodvliamomi ter) This energy 
discharge occurs during tin fluw of the eur 
rent irrespective of the distanco of the poles 
on the boilv of the subject “ On pngt 234 
is nnothoi rhidle The oiurgy discharge 
from u giant magnet with n lifting power 
of flpproximateW iOO poundn to th» square 
inch has an energy <lis< barge of only 32 
ohms ’ (The Ihigllsh i« Abrams as well 
as the plivslcN ) 

iMiat is it all about ^ Tills sort of thing 
may have imprissid ctrtain mevheal men to 
give up tlitir orthodox and less sptctnciilar 
mttliods In favor of T H A but to any 
one with tven nn elementurv knowledge of 
ilcctricjty and pin hips It simply does not 
niiiko RiUMi V\ ft» r»r Abnime totally iguor 
niit of phvsics und elofirlcitv? Or did he 
in ten ti on all V write in lliis manner so ns to 
surround his basic discoveries with iinpen 
etrahiu bnrritrs of confusing and wtini 
Or again was ho really simc 
wIhm ho wrote these things? 

And then the nommclnture of the thing 
r>r Abrams was never at a loss for new 
names for tho Bimpkst kinds of things A 
ri slstauco box be< aiue a * reflexophone’*, a 
niiigiiet hocamo n di iKiliirixer* u slide-wire 
rheostat with two ilKlrrsUs Wame n 
biodynnmomcttr elcitrodes btcume ‘dis 
tal and proximal elictrmies simple 
marks made bv u tmy plumb h<«h moving 
liver a Hinoktd glass slide as the oonsiquence 
of involuntary innsculor nttion of the re 
agents haml, liecunie “gyrograms or ’path 
ognims a combination of spark coils fun 
ing roils vurinhh condinsir eh ctroiies and 
connecting wlris becamo a stihygmohio 
meter and so on Little wonder that low 
of tho 10 R A men r< inembi r the names 
given to these various instruments and to 
the various phases of E A 

Not nlom in his wridiigs but in Ms ex 
Iierlnunls there is the name sort of weird 
meaningless and even ridiculous ntmusphere 
III was forever working on something new 
Tie weiiT from one idea to another with 
littk loss of pri'clons time Hi would yet 
togi ther an aiwoniuent of radio instruments 
projni tion npinirntiis, frog h gs moHSuring 
itistnimoiits and so on und announce to 
F, R A i^Ircks that ho was on the verge 
of measuring tho disease cnorgioa and dis 
pentdng with tho hiimaa rcogint In recent 
months he had several young electrical mtii 
working on these Ideas, ilome of whom soon 
left hia employ after detorminlng for them 
solves tho small opportnnities available for 
serious sciontifle development work W« 
have been in touch with several of these men 
and have their stories He made full nse 
of die siipersensitlve charseteiiitles of radio 
oscillating circuits and loud-speakers, pre- 
seDdnr the normal phenomena of these cir 
enita, well known and undtrstood by all 


PATENTS 

Trade-Marks 

Copyrights 

Designs 

76 Yoits* Fractice Before 
the Patent Office 

If you have an inven¬ 
tion which you contem¬ 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex¬ 
perienced attorneys in 
our New York, Wash¬ 
ington, Los Angeles, 
Chicago and San Fran¬ 
cisco offices, with long 
experience m preparing 
and prosecuting both 
patent and trade-mark 
applications. 

Prompt, ConscienHons and 
detent Service 

The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De¬ 
cisions and other matter 
of interest to inventors— 
and particulars of recent¬ 
ly patented inventions. 

We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For¬ 
eign Patents, Trade- 
Marks and Copyrights. 


MUNN & CO. 

PATENT AHORNETS 

VmImS BillSii .... lUvTah 

8 cMiBiA«MieMlriUN • VtA-.D C 

Ttwwpmt .Clitai^a. 

BAirtMUhi . . SnPfMcbn,Ca 
VMiMMUhf • •Im/NSm.CO. 
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ulectrlool engineers, as auaalng new mani 
fostations of the electronic forces 
Dr Abrams may have boon the sreateat 
bendfnetor of mankliul, as he has b^n rep 
resented by enthusiastic scribes and his 
ardent followers* He may have been that 
in thought and In spirit, but not by the 
usual signs Instead of presenting hU dia 
coicries to the world In the way of all the 
great medical pathfinders ho proforrcil tn 
keep them a dark secret His apparatus bus 
boon kept sealed, so as not to diselose the 
v^orktng members, and has been loasoil to 
prnctitioneni at rentals ao high tliut liny 
ruuld ill afford to use the K H A motlnHl 
except for estravagont foes from their 
piiticnts. The rebuttal to nil this is thnt 
Dr Abrams desired to build up bis lecbniquo 
In u lasting way, and to that end ho liisistcHl 
thnt a fair share of the vast sums of money 
received for electronic treatment nhonld go 
to'nnrds the building of tin electronic coil* gc 
nnd laboratory in San Francisco the founda 
tlon of which has already bein laid Con 
(vrnlug the electronic college, more might 
said at this time, but spueo forbids 
Suffice it to say that Dr Abrams did not 
follow the ethics of the mcilicat profession 
in the matter of giving his great diaco\ory 
to the world His estate is variously osti 
mated to be between |2,000 000 and $5,01X» 
000 No doubt, he was a true benefurlor to 
many doctors who, before taking up ERA* 
tpebnique were liandling u rather mediocre 
praetlet, but who, later became quite well 
to-do in very short order Qliis fact is by 
no means denied, If anything Abrams was 
quite proud of his helping bond tn thousands 
of practitioners, raised from penury to 
affiucuoe. ns the saying goes 

How did Abrums teach his method? So 
fnr as we hn\o been able to learn little of 
tanpblc value wna beiug taught the studLutR 
ill their short ami expensive course and 
Abmms hlinstlf admitted that only half of 
tliftn learned to make the diagnosis Many 
students have admitted thnt Uiey bud IitUe 
chance to learn anything Abrams demon 
stnited his methods and tniule iiumt pou« 
diagnoses before his cliussos and it was for 
the iiidiildual students to grasp wlinteicr 
they eould Oecasionally, tin v were nskoil 
to help in tht procedure At th«. comiile 
tion of the course the students would sign 
up fur the Abrams apparatus niu] di part 
for 1 ome, thtre to work the thing out for 
tltrniHeh OH Snmc of thorn did inako it 

work others did not. We know both kimlfl 
Abrnms was quite autocratic at ull timoH 
Tie was the leatier His word was final 
No one might qiitstion his nuthml or his 
fiudlngs Ills Rtmleiita had to agree wltli 
oU ho said If he announced a reaction 
they hud to experience it wltli him there 
eould bo no alternative It was dtcldedlv 
Abrams' ‘show from start to finish Mnnv 
interesting things were done, to be sure but 
the studiiits had no Land in the ^\orklng 
ciindltious and there must have been litth 
<»r e\iibntial value in the di monatrntlons 
Y ct—many of them wore ‘ sold ’ As many 
of them hft\o txprcsaofl it ‘ Tliere must bo 
Homnthnig in it, somewhere 

If we may be purTluue<l for doing so we 
must reo(trd tlie violent temper of Dr 
AbrnniN He would demonstrate his methods 
juat so long as conditions were of his own 
chnosing How ex er, ns soon as aumeonc 
endeavored to impose oheeks or some kind 
of control so thnt the findings would have 
exidentlal \nlue Dr Abrams would (.xpresa 
his violent disapproval and in many in 
atanecK, he would leave the room in n 
towering rage YVb were Informed of this 
state of affairs, not only through past in 
slaueos hut by persons quite close to Abrnni'i 
Fxpreasions of sympathy and strloiis uppre 
hension wore tenilereil to ub, looking forward 
to the day, if it ever came, when wo should 
meet Abrams face to face 

W hen our investigation of the Electronle 
Reactions of Abrams wan first announced 
we received a letter from Dr Abrnms stat 
ing “I note that yon contemplate xnvesn 
gating the bUA, I shall gladly place at the 
disposal of your invcatlgntorfl witk thnt oh 
ject In view, my personal serxiccs and nli 
the resonreoa of my laboratory in San Fran 
cisco " 

It Mcmod as though our work would be 
materially almplified We also began to in 
dine to the idea that Dr Abrnms must hove 
•omething basically tmo and provable and 
that he had been grossly misrepresented by 
previous Invostlgators. Soon wo began to 
suggest prollnllnary testa, which could be 
conducted by mall or express, we proposed 
tending out pure germ onlturea, which were 
to be identlM by bU electroulo diagnosis. 
This, wa were inrormed, could not be done 
The test was not fair Then we propoeed 



Reduces Electric Motor Speed in a 
Simple, Efficient, Economical Way 

Here is shown a Jones Speed Reducer- 
identified by the circle J trade mark—driv' 
ing a Coke Breeze Conveyor in a Water 
Gas Plant. The electric motor speed is 860 
R. P. M. The final speed is 24»1 R, P. M.— 
a reduction ratio of 35.64 to 1» 

This compact, complete reduction unit 
eliminates belts, sharo, pulleys or exposed 
gears. Gives greater power efficiency. Pre¬ 
vents accidents. Cuts depreciation and 
upkeep expense. Saves space. 

After installation, the Jones Speed Reducer 
needs no attention other than occasional 
oiling. An enclosed unit, running in an 
oil bath, it operates perfectly under all 
atmospheric conditions* 

We have just published a book on the subject of 
power transmission and speed reduction. It will 
biterest you, for jt contains much valuable infor¬ 
mation and is well illustrated with photographs 
of actual installations A request will bring you 
a copy by return maiL 

W. A. Jones Foundry dC Machine Company 

4407 WEST ROOSEVELT ROAO . CHICAGO, ILL. 

Jones Speegl Reducers 

and Power Transmission Appliances 



Power 
Transmission 
Service 

I N addition to «pur and 
worm near speed re¬ 
ducers we manufacture 
a eomplrte line of power 
transmltal m appUances— 
haniers, pulleys, ctwp- 
lioM pillow blocks fric¬ 
tion cluiches ball beaiina 
loose pulleys safety coU 
Ian etc. 

The service of our en- 
gtnern Is at your com 
mand. Their dtperience 
may prove very helpful. 
We will be ilad to have 
YOU write us 
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Triumph over drudgery 


Progress has skipped the unwired 
house The swift, sure service of 
electricity is not there 



Th* 

Oa«r«nt«« of Exc*n*nc« 
on Goods Electrical 

Only the slectrlcally 
horns can have 
tha advantage of the 
Tiingar battery 
charger which reloads 
the run>down radio or 
•uto storage battery 
overnight from the 
bouse current. 


Yet how easy it is to triumph over 
drudgery I A word to the nearest 
qualified electncal contractor, and 
electricity with all its comfort and 
convenience can be brought m— 
through complete wirmg, 

G-£ Convenience Outlets and 
Tumbler Switches in every room 
—safe Sprague BX Cable behind 
the wall, will give you years of 
dependable service 

How to plan complata slactrical wiring in yonf 
homa, new or old, is told in this naw, fully illus¬ 
trated book, The Homa of a Hundred Cooiforts,'* 
the book that thousands have sent for. 
Write today for your free copy 

Address Section SAj 
MercKondise Deportmmt 
^nerol Electric Company 
Bndgefiort Connet.'Ui.ut 
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UNISOL 

lUc It 14 laLOe 
in Sinmapor* 

SritlenirmB Porin KUo UiDsdk througtiuut 
Uir 1 ) ^ A —und n nr^mnlilp* tulnv wAten of (he 
y»n( II* iKpriB of th w( rid I'tilnol la bcina Sitti-fai. 

(uMv used hy ihonr wli i are imncated alway* (o ihe 

FM Ult i t main trifling up^raimg conditions 

If we werr IK i 10(1 aiirt tiul tJninol will c r 
reel ttndfsirjhie Ik ilcr (red w»(cr n iidUi ns we 
w uid ti )t Her 1 ( n i wt old we l( rw«rd it tin iieh 
1 III tlir world ON *i i aoVAl Pjmphlri un reguui 

UN150L MFC CO i Jerewy City N J 



art throat^ 

Combat ic both loside and out 
aide Use Abiorbine ir at the 
auuibina healina jtrmi destruy 
in« anawDUi. mvgl^ Apply it 
outMde to break up conjcnnon 
draw iniUmmatiOfl end reduce 
fwellinc 

All dfwntiK , li 35 or 
Ubrr^t mW torr/r joc pnt^ptd. 

w r YouNa INC 

Ml Unas It tprhwlleM, Meet. 


Absorb ineJ 

Trl. ANTlSfrrtC LINlMfNf 


for^ 



Cleaning Up Some Of The 
Railroad Troublea hr Uain^ 

WHrnNG-ADAMS 

BRUSHES 


Sweep ofut the germcy and 
will do the rest. 


and air 


Se^ far nteMimted UtatataM 
«OHNt-WHmNO-A.« AMM«Oe.,aMtMi,P.S.a. 

Bnuh WwattfSeturere fbr Over 1U Yoanaad th« 
Larieet hi the World 


•ending blood siiecimens, prepared in whnt 
ever manoer ho might sp^fjr and with the 
cooperation of his duly appointed repreaDCta- 
|tivo here in New York, ao as to have the 
oonditloiis fair and sqnarn. Pr Abrams 
again ikc1iue<l und wrote a long letter tndi 
eating In hia custumary involved and inyater 
lions style vtby such a test could not be 
carrictl out The main piir[»ort of his re 
fnaal wns to the effect that since his 75 to 
00 per retnt aeon rate findings oonld not bo 
compun^l with ilinical findings the latter 
being NO utterly wrong at to be of no value, 
;how could no judge the rcsiilu? Wo were 
I in the midst of formulating still other tost 
conditions suih as submitting one set of 
iblooti specimens getting his roadingii and 
then taking the snrao sot, changing the 
identification numbers and re-aubmltting 
them for a chock up on bis own original 
findings when we leuniiM] of his unfortunate 
^atb However, from what we had ex 
peiiencod and what we have seen and heard 
In the past, up sincerely doubt that Dr 
Albert Abrams would over have made a test 
for us 

HU lost letter to n« dated January 7th, 
dealt with several matters. It Indicated a 
worried state of mind as the result of the 
Arkansas trlil and the Impending State 
atKfon in Ohio It pleaded for time as regard 
teats, inasmuch as a committee was being 
j organised by one of the electronic organise 
dona for the purpose of cooperating with us 
and inasmuch as Dr Abrams would have to 
consult that committee It again brought 
up the report of our teat with Dr X, as 
refHirted in our No\ember issue, and de 
plorcd the effect of that report on K K. A 
activities. It again brought up the essential 
difference between ERA findings and 
cUulcui findings^ and the impossibility of 
reconciling both these methofls for passing 
on results Six days before his death Dr 
Abrams wrote 

\oii must remembir that I have tried to 
INiitit out to you on niimerouH ucensions, that 
^a test of tills method cannot be compared 
with clinical findings and n committee of 
men before tin y cun upprecLuto a test, must 
(luulify tbemschiN us to the basic principles 
of my mtthud so that they them 

selves can sit down and repeat that same 
test with nlinilnr hndluga ^ Apparently if 
wc don t get thisL th( test dot an t count’ 
\ppurentlv it wl don t gtt them once, we 
may get tlum if we try again ' 

JMvc months of close ohRcrvatlon of D R 
A diiikiiostirianH at work and study of tiu 
endrt tt chtiitine lead uh tn beliox r that the 
matti r is by no mcuus a bare faee4l fraud 
Many of those engaged in the work—Dr 
I Abrams for one—nre apparently slncert 
Thtv belUit in th< mctlaal AVIitn they get 
proptr resiilta tiny are clatoil when they 
get unHutisfuctorv or even rldicnlous read 
ings tiny are biwlhlereil und search for 
some farfetthwl r\planntii>u of a pseudO' 
Hcientihe nature 

The whoU thing bt nrs striking resemblance 
to the Riibjective psyildr phenomena Com 
pore it with tin f)nija whkh aiiells out 
mosfinges through subconscious mnsi^ular ac¬ 
tion C^impare It with automatic writing 
in which ones hand traces m>Kt<ri(>ua texta 
quite without ones vnlithm und quite foreign 
to one’s state t»f mind Tomparo it with the 
fact that throe or four iH>otdo can push n 
table ail around a room without thi sllghtoNt 
Idea that they are pushing it at all The 
BRA tcchniqui la such as to have tlie 
gravest ground for Huspitmn that it works— 
when it docs work—lu just Ihla way 

It« weak spot is not made clear in the 
Utirutun of the system that is designed for 
public eonsumptlun The layman gits a 
picture of the Abrams pructitioiiDr applying 
the Rppurntns to the patient and reading off 
j the r« suite from a dial, a acale, or •ome 
other rceonling mechaniNm If it were so, 
of course subconmioua manipulation by th© 
doctor would piny no part No matter what 
th© slute of our NubconaciouaneHR we cannot 
make the thermometer or the scales give ns 
a false recvird 

But the Abruma practitioner doe* not have 
an instrument that makes Its own readlaga 
Ho has to set tIu indicator to a given indew, 
then ho goes through a procedure which in 
effect answers yes ’ or “no*' to the implied 
question whether that rote is pnwont. And 
the means of getting the answer is itself 
objectiouable in that It consiati tnorely in 
t}i€ doctors getting a certain seaution It 
takes the form of a changed tone on tapping 
the reagent’s abdomen, or a sense of greater 
or leas roughness as the finger tips are 
passed over his skin, or the degt^ to which 
a glass, rubber or wooden rod sticks when 
tbos passed 

<rotiHa«sd o» page ff^) 



To lasure utmost sstl^otloa, 
efficiency sod econoiny, slwsys 
OSS VENUS PENCILS 


VSLlrtaUrsu * 

AtSimilemert Drmuttts end Shr$4 
iknmgkM iSa mtrfd 

Amsricaa Lead Pencil Co. 
air Flflk At*., New York 


^ Mall Couooa For Fras SsbmiU 
Saod Smwk «Uck«l a V««w Emms 

bold boavr Ihwa 
writiiiS aod ■k«t«hlnd 
doaa 1 m Hm* 2H 
daHoaie thia Hom 


Addtfu^ 
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Prices of Beach Lathee 


«z> ^ 

9"x3' $231,00 $201,00 

11" X 4' 278,00 238XX> 

13" X 5' 344.00 294,00 
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Get this,tneii- 

A complete assortment of the worlds fine^ 
smoking tobaccos — sent to any smoker 
anywhere —on lo daj^ approval 


nrm idea far Ptpe^Smekers* ist famous 
tobaccos^ packed tn a handsome Humidor 
—shtpped So you direct to help you find the soul¬ 
mate for your pipe 





M ost men have written their John Han¬ 
cocks on a lot of "dotted lines ” But, if 
you’re a pipe-smoker, we’ll wager that you’ve 
never signed a fairer, sweeter contract than the 
little rectangular coupon at the bottom of 
this page 

Just a few strokes of your pen — and you 
can end your quest of 
years for a perfect smok¬ 
ing tobacco —drawing 
dividends for life in 
unalloyed pipc-saas- 
facoon 

But we are getting 
ahead of our story 

The average pipe- 
smoker 1$ the great¬ 
est little experi¬ 
menter in the world 
Hc*s forever try¬ 
ing a “new one,” 
confident that 



some day he’ll find the real affinity for his pipe 

Knowing smokers as we do—and knowing 
tobaccos as we do—wc felt that we’d be doing 
a friendly turn for everybody if we tound a 
way to settle this question once and for all, 
to the satisfaction of every smoker 

So we created the Humidor Sampler 

Into a bright red htquercd humidor case, 
wc have packed an issortmcnt of twelve fa¬ 
mous smoking tobaccos—covenng the whole 
range of tobacco taste 

To test these 12 tobaccos is to go the whole 
route in delightful pipe tobacco cxpcncncc, 
try mg out every good fiivor and aroma known 
to pipe connoisseurs ^ 

There are myriads of different brands of 
smoking tobaccos on the market But of them 
all, there arc I 2 distinctive blends which, in 
our opinion, stand in a class by themselves for 
superlative individuality of flavor, aroma and 
smooth, sweet, even quality 

These twelve decisive blends—the twelve 
"primary colors” of tobaccos—have been se¬ 
lected for the Humidor Sampler When you 
have tried these twelve, you have tned the 
best, if your tobacco-ideal is to be found any¬ 
where, It must be one of these* 


Ten-Day Approval Offer 

Wc arc eager to send the Humidor assortment to 
any smoker, anywhere, on ten days' approval 

Send no money Just sign and mail the coupon 
That will bnijg you the Humidor assortment direct 
from our factoncs to your den When the postman 
brings the package, deposit 50 with him, plus 
postage 

If a ten-day try-out of these tobaccos doesn’t give 
you more real pipe pleasure than you’ve ever had be¬ 
fore, besides revealing the one perfect tobaccoforyour 
taste—the cost is on us 

Simply return the Humidor, and you’ll get your 
51 50 and the postage back pronto — and pleasantly 
The coupon is ytiur obedient servant^ use it 

Send No Money—Just Mad Coupon 


Tho Amcrioan Tobaooo Ck) , Ino 
Marburfl Branch 
B*lilmore Md 

Plcatc lend me, on 
10 dnyi ipprovil, 
one ofycmiHumhlor 
Sampler! of twelve 
different imuking 
tnbaccoi 1 will pay puctman 50 (plot pottage) on receipt— 
with the undemanding that If 1 am not catiihcd I may return 
Humtdnr in 10 dayt and you agree to nfund $i 50 and potcage 
by return mail 

Nimc „ _ _ „ „ 

Address__ - „ « 

NoMi —If you expect to be out when poatman call* you may «ft- 
^owtthcouponindHumtdorwiUbeMnttoyuupastpaU. 
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COLGATE’S 

Shaving Stick 


HANDY C5RIP"AND REFia 



For Comfort, Convenience and Economy 


When we say to you that the 
Shaving Stick has important ad' 
vantages over shaving preparations 
in any other form, we can do so 
without bias, for we manufacture 
shaving sticks, powder and cream 

In Its attractive nickel box, our 


TiandyGnp” Shaving Stick is most 
convenient for traveling It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving 

It IS not uncommon for a Colgate 
Shaving Stick to last more thw a 
year in daily use. 


The famous “Handy Grip’, with a ttlaUiic shaving stick 
In nickel box, sent for 10c When the trial stick is gone, 
buy Colgate "BLefills” for the price of the soap alone, 25c. 


COLGATE 9C CO 


Eitmbluhed 1806 


NEW YOWC 


aalioev. l ATHRS 

9 to 18-inch Swing 

^Unl 1 1 i 

W F & Job Banes Cs. 
itw»^ at, ncinuL tu. 

Fectoryto RMer^XSlS 

■Iw. UallTMVd (i>« OD MporoTRl 

Meadssusanrssw 

Ice Making and Refrigerating 
machinery 

Corliss & Poppet Valve Engines 

PullfUnM upon roQU»*t 

THE VILTER MFO. CO 

899 CUnlon Strmt Mtlwaukm Wta. 


tSO Homm^Stmdy 

BkIi Umm Mir« M rmbtpv mH bwok.. U 

Mine* jo«n 

.F J lOriakn .fe ■ o 1 

^ IMS MlelilgMii AyrMU« 4 hleaxo 

STEEL STAMPS (W) 

sVlfTtffifl METAL CHECRSy^^^ 

SlENCILS^^^ 

TT 

\l*»or«u**eJ res ^ 

_^ SMTALeo \ w t_Zb 

THE SCHWERDTLE STAMP CO)!? 

RRIDGEPORT COlTN ^ ^ ■'■-A 


DECORATA 

ita« u a r^os 

DECORATA ipld hronM tlumlnumj>«]ntt XVILL 
NOT TARNISH PEEL or RUB OFF Admirable 
■nd durable eaelly and quickly applied Covera at 
Uaat ttm Umti more auHace Eecloae one paper 
dollar witfa order for 4 pint 

Smm rr&M fot eMfltHiw 

DECORATA RIFG CO JERSEY CITY N J 

GEARS 

Writ* f>r CRtAlninw 20 

OBCM STOa OAR ffOUJ 
m M MkrsM kna OSass 


IMVBfITtORS PBRnGTSO-MOOlU HADB ^ 

^ In ft hUy mmUw t|Mp A 

■ aftftftlMNM «M, Uftb, mi«, ft«4 auvrf. H 

■ ftt prftclalM ■ 

■ / // w mamifa(t$trt miui ns vpnr forinty ■ 


Our Abrams Investigation—VI 

(ConfMtfod from page 21i) 

When tbe prartitioner aeta his rhooatflt 
Bwitchrn for a given rate he knows precisely 
what he is trying for The very (net that 
be sets fur one rather than another rate 
means thn^ cunscioaMlv or anheonsciouaiy, 
be bos kuismm] that the pntlent bos or has 
not Q rertuiii ailment n’ho very fact that 
he known the patients history from tho 
statement aocoDipniiying the blood specimen, 
or that he hnn the patient there before him, 
makes it ltni>o(wible for him to try one rate 
after nnother ithout the conarioas or snb- 
cunneionn knowledge that the facts lean to 
Hard this finding and nwny from that one 
Pinnllv under the Abrams doctrine pretty 
much f\fr3lRMly line syphilis und one or two 
other <H rfnm things How enn he help 
getting the reactions when he knows that he 
“ought” to g< t them and failing whtu he 
knows that he 'ought” to fail? 

Tlio oollatcral Rs|>ects of tho matter sup¬ 
port this Wewiioliu strongly The reactions 
are \try uncirtnln aumetimes positive, 
sometimes merely a matter of guessing one 
uay or nnotlRr Tlie state of mind of the 
dingiiostiHaii has much to do with his fimi 
iiigs 1 hough It may hove taken him six 
months to aeqiiire tho ability to “get” the 
renctions In may lose this ability, tempor 
arily or {a.rmaitHUtlv, over night—especially 
If ho hrgins to doubt the technique A 
spectator with a skepHeal turn of mind is 
apt to dri\e the reaetinnH away especially 
if he \oieps his diKboIief (the psychic mem 
her of the Htnff internipts to remark “Where 
haxe I hennl that befori ’ ) When the hloo<| 
s{H'ciinrnM or germ rnlhires are known to 
tho diagnoNtician the reactions nro positive 
clean-cut and readily elicited and ho can 
get the name reaction out of the same speci 
mon time after tinn W^ith unknown sped 
mens of either sort tho rouctiona bewmc 
weak and iitnirtuln they cover n wide 
rnngf quite after the shot gun findings of 
I>r X In our one forma) test and a shiifniiig 
about of the siiecimpiis followed by their 
pnscnttttion in n new order finds the prac 
tltloner unable to duplieate the results of n 
moment ago 

All this gives tiie strongest gronndM for 
asserting that the whole thing Is psychic—a 
trick of the subconscious mind imEsling to 
the Invmnti but ckur os <rystul and fumiliur 
as daylight to tho iwychic invostigotor Per 
suns tlose to Abrams have always contended 
that uhutcvtr oiso be said about tfie man 
he was sliicoro lie belie\ed in what he 
<lid WliLii the reactions failed him he was 
always keenly disup}>oiutfHj and plainly be 
wildered And this happened with sufficient 
fnqueiicy fw» that lu knew he eould not 
submit the riattioUH to a HcUntlfic tost And 
it ia our prcsint bilief that he knew the 
psycltK uaturo of the whole procedure knew 
that the diugnoatidun got nut of the ap 
parntuH only wlmt he put into iL He knew, 
ne belli\e, tliut ho himself was the “elec 
tnmic reactions ” just as any other honest 
ERA practitioner is his own electronic 
reactions ” This phase of the matter is now 
receiving our closest study and we shull 
probably Jiavo more to say on it in a later 
nrticl« 

In his letter of January 7th Dr Abrams 
went on to ask that we publish tho findings 
of the liUernutionnl Halim maunian Associu 
tlon whiih sent two of their committee to 
Still FramiHCo to stay with 1 >r Abrams for 
two montlis in onler to master the technique 
and pass judgment on its value The report 
of the biidiugs of that worthy bmly is an 
intercsririg domntettt It d»’S<.rIbeH tho tocli 
nique find its n suits It admits the exist 
ence of tho so-cnlleii chctronli reactions and 
their iipplieahiUty to diagnostit work but 
with siveral resorvntious Hy no moans docs 
this n iwirt nmpt tho Abrams method ns n 
larfected product 

Now that request of Dr Abrnms was fair 
enough Whin tho report of the InUrna 
tionul nuhnemanniun Association first came 
to our attention, wn were deeply impressed 
That at,Rociati»u is to be commended on the 
Rcieiitihc and business like manner in which 
It has investigated the claims of Dr Abrams, 
and more particularly his method Wo im 
medlntily got in touch with tho very men 
of the liiteruatifUial Hahncmannlaii Asso- 
clotiou who had investigated ERA and 
made tho report And since then, oxer n 
(leriml of sexerni months, wo have been 
working with them in their experiments with 
the 80*callcil electronic reaction* At this 
state of the experimentation, it would be 
unwise for us to publloh the original re¬ 
port. in that it Is to be modiflAd by subse¬ 
quent reports of that association, and in 
that much remains to be done before t final 
opinion can be passed on this matter 


It has been said of Dr Abrams that he 
coatd measure the span of life of any incH* 
xldual by moans of the electronic emanations 
from a blood specimen He measxired his 
own span of life and he is reported to have 
prodictcfl Ilia death during January of this 
year That may be true However, it 
seems strange that ha should have dosed his 
last letter to us by stating that he would 
probably not get to New York undl some 
time In tlic Spring 

T>r Abrams is no more His teachings 
arc in the hands of some three thousand or 
more practitioners in this country alone 
Hevcrol experimenters are spending large 
Ktims of money and unlimited time endeavor 
Ing to discover the mysterious energy at tho 
bottom of E R. A technique With the 
interesting and baffling personality of Dr 
Abrams no longer available os the founds 
tion for the entire E It A edifice, no 
longer nxniinble ns s buffer against investtga 
tion the truth must soon be discovered since 
it is the tvchniqne itself which must now 
stand or fall 

The Chemistry of Bread 

tT*HF FikmI Rosearcb Institute in its first 

publication just issued from its head 
quartem at Stanford University points out 
the wholesomencsB of the stale loaf, shows 
the wnsti proilucoi] by present bakery prai 
tices and urges further investigation of tha 
question as to why some bread keeps bettor 
than others 

Ihc assumption that staleness is cuusid 
by the loss of moisture from tho loaf is not 
tenable, for tlie rei>ort points out that what 
pn)bubly occurs is ihut much ot the moisture 
in the bread is held by tho starch which has 
bleu gelatinised in the baking Aa the loaf 
comes out of the stnxe this stureh jelly dls 
tributed through the broad contains all the 
moisture it can hold As the bread cools 
fht starch gives np some of its moisture, and 
this moisture is absorbed by the othtp con 
Htituents of the loaf changing the crast 
from a brittle material that crunches bi 
twicn tho teoth to a soft and pliable one 
while th« gluten of the crumb is given a 
tonghnesfl and hrmness which iw fresh bread 
It dnl not haxe The bread becomes stale at 
low tempera til res and this accounts for the 
fact that bread when stale, but not dry, can 
bo freshenoil np by heating The process is 
rexersiHl and the starch jelly reabsorbs tho 
moisture from the other bread constituents, 

‘"Thirty Years of Psychic 
Research” 

(Continued from page J60) 
oxccllent translation bv Fournier d^AlbA 
giviH asHurnnee that here hh with Mr do 
Uruth 8 rendition of Richer s book, bnowl 
edge of tho subject n« well as of the langiiftgo 
has had full play 

The cHHp of Kvn C has been a much con 
trovprted, and a bitterly controverted, one 
The present book will not dear it up to the 
NHtisfnctinn of nil becmiRp the Baron plainly 
dopH not entertain as serioiiHly as the in- 
xcHtigntor ought, the hvpothisis of fraud 
He oven shows cxcosalve nuivct6 in tho 
preseneo of what cun fairly be cbnruclerixeil 
as Nlroiig exidonce of fraud Thus when 
one of Evn s ‘ raatcrluliKutions * carries on its 
face a page-heading from Le Miroir' tho 
journal from which Eva is rhargml with hav¬ 
ing clippml pit tun H for une in tliU fashion 
the Baron rneurtls the fact with the very 
extraordinary remark that he has no ex¬ 
planation for it Nerertholess, this is the 
first approach to a complete account of 
Evas modinmship that has appeared and 
it is of great imiwrtance Every serlnuK 
student of psychic mutters ought to read it 
and form his own Ideas of the evidence for 
mutorinlixation which we think, for tho 
pn^nt at least must rest largely upon Fva 
Exen the generol reader though he would 
probably tire if he attempted a close ex 
nminntion of every page will find It wtll 
worth while to make n first hand acquaint 
nnce with this mtereating episode In psvihlc 
invesUgHtion Nut the least Important 
feature of the volume is that id this Eng 
liali eiUtion, there is lududeil the Baron’s 
rojoindors to much of the newspaper criti¬ 
cism which fioweil so freely upon pnbHcatInu 
of the first German edition It is only fair 
to say that much of this critidsm displays 
tho same haste and the same ill-considera¬ 
tion which it charges against the Baron 
Schrenck Notaing, by the way, like Richet, 
rejects tbe spirit hypothesis—thou^ h« docs 
so rather more tentatively than Rlrhst, and 
like Richet, he bos no very well formulated 
alternative to offer in its stead W« make 
this remark wil^ no critical Intent, it rather 
well rexiresenta our own present state of 
mind, too. 
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p Quest £>rSu^riotity 
InaCuttin^fTool 

Tht aborkiM* qiml f«rjNpm^ Mitb wm 
hue boMl wAfa mamr pwHk Hfe mmA Ud 



Added Production, Only! 

Counters on your machines ADD the output—and 
mean added output for this reason: They bring the 
sum total of work to your attention, when all it needs 
IS attention to “jack it up I “ Production-gams are all 
you countenance—and all you see when you read the 
operator 8 record on a 

COUNTER 

The tar|« Sei-Back Rtv 
UuHon CiMnltr Qt ritht 
ii /ess than acUtal 
Site The emaU Retolu 
h )N ( ounter below Is 
shown nearly full stee 

The Set-Back Revoluboo Counter above re¬ 
cords the outout of the Ur^ machinns where the icrvchi- 
tKMU of a shah record operations, or output. CounboDefor 
each revolution, and sets back to zero frooi any fignra by 
turning knob once round Supplied with hom four k> tan 

t wheels, as requved Price wdh lour hgures, as 
ated, $IOi)0 (sdb)ect to dwcount) 

The SmaD Revolution Counter at left records 

the output of soaller fflachmes where a shaft revohmon 
mdicales an operation. Though small this counter n very 
durable its mecbimiBiii will stand a verv high rate of 
speed makutt it espeoany adapted to hut-nianing 
machiMs. Will wWiCt if run backwara Price. $2 00 

There ^ a V 12 EDER to fit evero maddne—and every need In 
your de^lopmenl-work Tht Veeder booklet shows 80 pages 
of cowders, write for this free guide to greater producHoru 

The Veeder Mfg. Co., 




Hia SOkry et Staal—III 

{Contimrwd from pegs $99) 

(Ikelr share in buildiog up this wdndsrfnt 
system of Lake trail BPortation. 1?h«lr most 
noteble work, outaitSt of tbs provision of 
Mfbtbonses and the dredrin^ of lurbors, he* 
been done at and aronnd the rapids of St. 
Mary s Elver, where they have dredfod and 
blasted some 46 miles of canal, with a least 
width of 300 feet and a minimum depth at low 
stace of 21 feet Other notable work has been 
the construction of a series of locks, two of 
which ore the longest in existence These 
include the WeitseL Look—615 feet by 80 
feet the Poo Lock—800 foot by 100 feet; 
the third lock 1360 foot by 80 feet, and the 
fourth lock of the same dlmimsions. The 
various channeU approaching the looks, 
through St Mary's Elver and elsewhere, are 
excellently light^, and the captains of the 
ships, tlirongb long familiarity, navigate 
those channels, even In very fogi^ weather, 
with an accuracy and absence from ground¬ 
ing or collision l^at is pasitlvely nncanny 
We reached the oasturly end of Lake Su 
perior at night and In thick weather, and 
therefore anchored outside the canal Dur¬ 
ing the night the stream of traffic coming up 
behind us halted also, and when day broke 
and the fog lifted there were some ^ght or 
ten big freighters, fully loaded, bunched 
around us. We tied up alongside the pier 
awhile, until two big 12,000-ton ore b^ts 
uhich wore in the jock had steamed out. 
We then entered, being followed by an 
other ship of our own sire TVo other ves¬ 
sels occupied Nu 4 lock and as showing the 
Immensity of this traffic, the writer noted 
from the pilot house that, indudlng the ships 
111 the locks, those waiting to enter at ea^ 
end and those which had passed through 
and were starting to the eastward or west 
ward, there was an aggregation of ships 
which the captain estimated to total over 
150 000 tons in onpacity 
Wo have said that navigation is totally 
different on the Great Lakes, and certainly 
the end of onr journey bore out this state- 
meut for wo piwoedeil, in spite of our 
length of over 600 feet, to steam up a uar 
row, winding crook averaging 260 feet in 
width and with turns of W) degrees to our 
diwtination the Lorain Steel Works, where 
we were to discharge A powerful tug at the 
bow, a series of alternate full ahead and 
full astern telegraphs to the engine room, 
combined with an amaxiiig omount of chum 
log up of soft mud landed us finally at the 
great ore do<dis of the company Eeforo w© 
tied up alongside, the hatch covers had all 
been opened and four Hewlett unlooders 
moving into position on the ooncrete wharf, 
spared themselves along our 400-foot length 
of cargo hold 

These unloadeni are one of the most amas 
Ing mechanical contrivances of all the many 
amojciug things connected with the Uniteil 
States steel industry I waa standing amid 
ships looking down into one of the holds 
when a voice from the air called out “Gowl 
morning did you have a fine passage?" and 
looking up I saw the huge grab bucket and 
the vertical bucket leg of an iinloader de¬ 
scending to enter the hatch The voice was 
from the operator of the grab who as will 
be seen from our illustradon, has his cabin 
inside the "bucket leg" and a few feet above 
the bucket As he passed me he pulled a 
lever and the two huh es of the bucket 
swung apart until the opening was over 
twenty feet l>i»wn sunk the great moss 
deep into the pile of ore below Another 
lever was pulled and the jaws crunched to¬ 
gether niitl the ojierntion of a thirtl lover 
emised the whole lag and buclo t with its 
load of tin tons, to rise vertically into the 
air Theji the gTussho[tper like, double walk 
ing bcorn moved back until the bucket 
was witbln the pier line when it opened 
and let its contents fall into a hop¬ 
per and thence Into a lorry, which Im¬ 
mediately was drawn Imdiore upon the 
framework of the unlonder to discharge ib- 
self into ore cars on the tracks below 
walking beam section of the unloader then 
moved forward again until the bucket'leg 
was over the hatch when It descended for 
another grub I timed the operation and 
found that the cycle took Just one minute. 

This waa a ten-ton uuloader, bat some 
of the later and larger machines are capable 
of picking up 17 tons at one graW and 
with this in mind it can be understood how 
the records of nuloading mentioned above 
in this article were ftoUevad 

Thus, we have foH«W the ore from the 
time when it was dug oat of the HoH East 
pit to the time when it was deposited ini 
the stock pHe ahmgilde tbs Mast faniaoes, 
800 mllea distant At dte rate of 19 towi 


MAlK^s vm 


for tteds saoop it wan tom looas from Its 
age-tong resfing iptaaa in the ore bo^t and 
at XT tong to the grab it woe niekad up 
and brought ashore at the cod of ita long 
)oamey by water 

MW« Pwrar WIfli- 

out Staam 

(CofifHi«MKi from page $9B$ 
one-half minutes for the new Uquer to be 
heated up to g pressure of 20 pounds per 
square inch as read off the preMora gage 
The engine was started running and tlto pres¬ 
sure then fen to about X8 pounds per square 
inch, but stayed there daring the entirv 
course of the experiment, going m riigbtJy 
as load was put on the en^e The en|^e 
ran perfectly and even after 18 weights had 
been placed on the beam pan, it stffl eon 
tinned running 

The conclusion most therafora be drawn 
that the new power medlnin will develop six 
times as much power as steam und^ eon 
stant conditions. It was intawtlng to note 
that the exhaust from this eurine was direct 
to the air, and in the case of the new Uquld 
it was almost in the form of a liquid while 
in the cose of steam it was lit vapor 
Furthermore the engine itsdf was perfectly 
cool when run with the new power mediam 
but rather hot when run with steam 

There have been quite a few uses sug¬ 
gested for the new power medium. In gen 
eral it may be said that it will find a Sold 
in every phase of power generatiem Thus 
it has been suggested that it can be used In 
central station plants for developing power, 
in city water and sewage pumping stations 
It has an application to marine tnuuporta 
tion Hailruad locomotives and ears can be 
run with It It may be applied for genertt 
Ing power in mines, mills, factories, quarries 
sax mills, cranes, etc on the automobOe, in 
airplanes and airships, where its non 
inflammabUity would be extrsmely advan 
tageons, for driving ice machines—there are 
in fact innumerable possible applications. 

In dosing it may be said that this report 
was written as a corollary to an investiga 
tion made to determine if the daims of the 
inventor were really true. What baa been 
seen convinces the writer that this new 
liquid will actnally develop a vapor which 
will run a turbine or a redprocating anghae 
Furthermore, It will do so in a cloasd ayatam 
wherein the same liquid Is used over and 
over again As far as could be determined 
this repeated nse of the same liquid does 
not rdmlt in Its deoompoaitioti Anally, It 
appears that more power Is generated at leu 
heat in comparison with steam. 

Uyins the Ghost of a War-Timo 
TrooUe 

(Continued from page 180) 
war debts of one sort or another of tens of 
billion dollars are trifling It meant that 
cither we must grow more foodstuffs, and not 
only completely feed ounelvss, but export re¬ 
placeable footlstuffs to maintain our fordga 
trade bulmioe, or that we will lose our pros¬ 
perity and our standards which ore the 
hiriiest in the world will sink to the lower 
lo\el of thfwe of foreign countries. Undo 
Sam's new lands of the West are gone our 
old lands are wearing out. The productivity 
of our American soils must be restored by 
©very poasibl© means To restore these soils 
requires just three elements, no more phos¬ 
phorus, nitrogen and potash Of phosphorus, 
we have in the vast phosphate deporits 
of the Wont an inexhaustible Supply, the 
greatest in the world Of nitrogen, there is 
an inexhaustible supply in the air it can 
be captured by such mechanical moans os at 
the Muscle Shoals plant, and by nature work 
ing through the clovers sowpeas and other 
leguminous plants which by strange bac¬ 
teriological action condense thousands of 
tons of it annually—so that there is no 
shortage of these two clemmiti ^taah Is 
then the key Our practical men of sciMce 
believe that we have this key that It exists 
in tile shape of millions of tons of soluble 
potash salt deposits in the Southwest The 
interests of the people, whether the people 
tonltie It or not, demand early and rulable 
Information ns to the exact location, atse 
and richness of these beds. If the question 
of die manufacture of nitrates at die Mns^ 
Sboahi or other plants Is one for the poli¬ 
ticians and the farmers of the oottutry to 
get moderately stirred up over, the quMlon 
of locating American potash salts deposits Is 
on# that Is worthy of a revc^donary up¬ 
rising, The drilling of weUa naing core 
drills whloli wUI diow Jost wbgt is bSw 
drilled through, and, when the beAief 
are struck, jost how thick thav ora. to Im- 

parslividr htodoA 
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Link-Belt’s Two 
Leaders in the Economical 
Handling of Materials 


The “Cub ” Porfable Loader— 

Here is the lowest-first-cost and the lowest-operating-cost 
method of loading materials from the ground to wagons 
or trucks Handles practically any loose materials—coal, 
sand, stone, gravel, fertilizer, foundry refuse and similar 
materials 

Hundreds"" in daily use throughout the country, testify to 
Its merit It is the most popular unit built by Link-Belt 
The “Cub” can load material faster than half a dozen or 
more men It knows no superior in design, construction 
or performance It is a Link-Belt Guaranteed Product 

Ready to work when you get it—fully equipped While we can furnish 
any type of motor to suit local conditions, our standard ‘Cub' Lioader, 
selling at the new low price (without the speaal chute shown in the 
illustration), is equipped with— 

2 -H P two or three phase 60 cycle motor, 21 ft 
conveyor length, 18 ' wide belt assuring large 
capacity Belt is guaranteed against cutting or 
fra>^g Wide loading hopper at foot of con¬ 
veyor IS hinged—easily and quickly opened So 
simple and sturdy anybody 
can run it Loads 45 cubic 
\ feet of material per minute. 

I I Price, $485 fob Phila¬ 

delphia or Chicago If 
you now load materials 
by hand, you are losing 
i time and money 


The Link-Belt Electnc Hoist— 

Use your ceiling—instead of your overcrowded floor—to 
carry your materials from place to place—with the highly 
efficient Link-Belt Electric Hoist Move a 50-lb, 1000-lb, 
or 2500-lb load by the mere pull of a control Lift, carry, 
deposit, at the will of the operator So simple anyone can 
run It Does the work of many men—and is popular with 
workers, because it makes hard lifting a simple, easy and 
pleasant task 



LINK BELT COMPANY 

2045 Hunting Pttrk Ave 
PrirtADELFHIA PA 

Plipaur send me your book on 
T) KlcLlfic Hoifdi 
' I Portable 1 oNders 


in design, construction “Let George Do It” 

Guaranteed Product 

Shopmen call the Link-Belt Electric Hoist by the fitting, 
)ped While we can furnish descriptive name—George—because it does all the work 
, our standard ‘ Cub' Loader, that famous phrase implies ' 

speaal chute shown in the 

If you lift and carry iron, steel, or machine parts or finished 
e phase 60 cycle motor, 21 ft products-mdoors or out-or handle your material to and 
S' wide belt assuring large machines, OF from one department to another—write 

guaranteed against cutting or for our catalog No 480. and see how easily and econom- 

iding hopper at foot of con- ically it can be done with the Lmk-Belt Electric Hoist 

laily and quickly opened So 

simple and sturdy anybody The Lmk-Belt Electric Hoist IS made m many sizes The 

»n run it Loads 45 cubic illustration shows our standard 3-ton hoist, and illustrates 

feet of materal per minute. ^ jjut onc <jf many varied applications 

Price, $485 f o b Phila- Price, $300 fob Chicago or Philadelphia, for the 1000-lb 

delphia or Chicago If standard Link-Belt (Cl4) Electric Hoist, a neat, compact, 

you now load materials efficient machine that will show ’savings even in the stnall- 

by hand, you are losing size plants 

time and money 

Send For These Books 

They may point the way to overcoming bothersome handling problems Write and tell us how you 
handle your materials, and let Link-Belt experienced engineers study your methods They may sug¬ 
gest better methods of handling that will speed up your production We make no charge for advice, 
layouts or estimates Asking for Link-Belt catalogs entails no obligations 
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Six 300 H* P* Motors of ZR4 

Ball Bearing Equipped 


T he remarkable performance of 
America’s Queen of the Air is due in 
no small measure to the unfailing service 
of the SIX 300 H P motors Under all 
conditions—in the teeth of gales—the 
safety of the big ship demands that every 
ounce of power developed in the motors 
be delivered to the propellers 

8 KF* marked hall bearings on the 
compression releases, governor and oil 
pump driving shafts of each motor, do 
their share to insure safe navigation 
Their use on the oil pump—the eritual 


point of the oilingsystcm—guards ag \inst 
he inng failures which would prove a 
serious handicap in emergencies 

The superior performance and great 
mdurance of BKF* miikcd bill bear 
mgs on the ZR^l is rellcctcd in other 
fields through their extensive use on au¬ 
tomotive, railway and industrial equip¬ 
ment Our engineers will gladly point 
out how hall hearings on your equipment 
will insure the sime degree of precision 
IS on the ZR -1 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervised by SKF* INDUSTRIES Inc 165 BruuJway, New York City 
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FIRE ^|rOE|^ 



P IONEERS of the old west were 
atnuzed to sec how quickly the In 
dians learned of their presence 

The advance of a wa^on ^rain was 
known days ahead Even a lone trader 
was known lontf before he arrived m 
the Indian camp 

Eventually the pioneers learned that 
the savaiSes had a highly perfected sifS- 
nal code From mountain top the sig¬ 
nal fire blazed its messafte at nif^ht, or 
by day sent up its smoke in columns, 
wreaths, puffs—white smoke, black 
smoke ““il carried a story far and wide 

Gone are the siiitnal fires Scattered 
are the tribes Today the Westerner in 
remotest places receives his messatte by 
Radio—the Modern Signal Fire 


CROSLBY Modal X L Co«M>t«n« 


CROSLB^ Mud«l \ J 


rk* i rot/tfv CttporativM 9rNj anJ 

/traaJcarfiti)! Stat n» H / ft 




#■ 




CROSLEY Typ* V 






'iM. 




A Crosley Receiver for Everyone 

CK 08 LET TTPB V PRICE tlS.H 

A one tube rofranontUva not, lleanaed uniMr Uu ArnistrcnK U S Fatont No 1 llljJ49 Aotiul 
performanoafi of this llule roeelvtr hava provan a rtyelaUon to tha radio world Tho MeMlItan 
noditlon bhH conitlBieBtJy boon cloarly brooghl In with UiJh InsLnimeat aa wall oa HonolulQ and 
her far dlntmnt pointa. 

CRORLKY TYPE S-B PRICE 94LM 
Thirt 3 tube reiieneraUva reoalver limnMd undor AmiitronK U & Jhiiant No. 1 US US ooaiblnee 
rhe Croaley Type V and th« Cnjeley two stair* ampliAar In tha hands of amatoora and profoasloiials 
nllke ti has oofisiscently out iMrformod oeu ooatinR a vreat doal mor* A parson haarlnir a bropd- 
ettHiinK station may turn off the sot hy throwing swltw and come bask lator without r*-tantng 


•al mor* A parson haarlng a bropd- 
come bask lator without r*-tantng 


CROSLEY MOOBL PRICR |S« H 

A four tube radio frequanoy oet oumblnlnK on* stam of Tnn«d Radio Preqoenor AnwUfintion, a 
Deiaotor and two atagos of Audio Proquenoy Amplifloation At bringing In astant atatlons we 
bolUve no Lnstniraant ean equal It Looal bitarfereneo ii wudly and onhtkly bunod oot Wa on 
hoaluUngly claim that the Crosley Model X*J U th* boat roeelver tver offartd to tb* pnbllo. 

CROSLKY MODEL X L Cansalatta PRICE |1» M 

A duulleate of tlw Mo^l X-J excnit for the arrangetnont and mountlnv Into a bos u ti fn l mahogany 
mbinet with the addlitun of a built in kwd ipoakar Spue* I* provldM In tha eaUnot for honslna 
tha necesmry batteries. A iveclaJ mahogany otand as l Uu abmtad In ontlln* for th* Model X-L may 
b« had for 926 extra 

This Instrument provldos an cxqulSte plooe of fumltur# for any home togather with all the ptoasuma 
of a long distance riulio reeidvar 

Cromim^ immt vmm mitm Ara Smld By #*«f Piwiara EpsrywAore 

Write for Complete Catalog whidh fully dowibas the Crosley line of reganomOva and rndki fre- 
queney n«eivers and porta, 

THE CROSLEY RADIO CORPORATION 

POWBL CROSUnr JIU. ProaMMt 
Forme rty 

Tha PtocMm Bonlpmant Company and Crooloy Manafaefluing Campany 

Clt 4 CINNAn OHIO 

MAIL THIS COUPON TODAY -r 

The Crosley Radio CorporatioiL 

425 Alfred St, Cincinnati, 0* 

Gentlemen —Pleaae mail me free of charge your complete catalog of 
Crosley instruments and pax^ 
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W K DRAW particular attmtion to the 
story on page* 228 and 229 of this 
lS8ue» detfcrlblng the tnechankul side of 
Morris Qeet’s brilliant produitlon of ‘‘The 
Miracle ’’ This la one of a aeries of spec¬ 
tacular engineering stories of the stage, 
pre\loua numbers were the description of 
the Ear) Carroll Tlieater, and the account 
of the production of "Johannes Krelsler 
Other stories of this character will api>e»r 
from time to time, as the tounagers put 
out material worthy of such treatment 
Our procedure for these theatrical stories 
is to send the artist to the theater, and let 
him live there, od and off the stage, In and 
out of the audience during the pcrfurui- 
anee and during the periods of prepara 
tlco. until he is thoroughly fnniillHr with 
the whole apparutus. Then he goea back 
to bis studio and makes a working sketch 
for hU big drawing This he puts before 
the stage manager and various other 
members of the theater staff, and before 
us, and after all possible correctluns and 
suggested Improvements have been made 
he goes ahead with his Anal drawing 
About this, with the artists lollaboration. 
Me write the text and the captions, giving 
what amounts to a firsthand account of 
this Interesting field of engineering, st» 
holly neglected by many of our contem- 
pomriesir 

O UU regular readers will rociill a lear 
or 90 ago, a series of three urtl* Us 
by Guy R Mitchell, of the United States 
tJcNiloidcal Survey, detailing the advenlur- 
oun side of the work of the men who go 
out Into the fleld with transit and note 
book and bring back the material for the 
iKonderfiil topographic iua|w which are 
rapidly (liming to cover tlie whole count r^ 
Several months ago the daily press gave 
much simee for a few days bt the dun 
genius iwsUlon, the tiOHsIble loss and the 
ultimate safety of a party of Ooverninent 
Hiirveyora who had undertakin to sh<M)t 
and map the Grand Ounvon of the Colo¬ 
rado Fnan Mr Mltdiells fluent pen we 
now have an authoritative tale of just 
what happened to this party and why 
Just what they were doing In the ran\on 
Just what their odventuroM were and how 
narrow wo* their escape from disaster 

A NOTHHR very Interesting tale eomen 
to us from well we don t just know 
whether It comes from the Arlgona desert 
or from the mountains of the moon The 
point la to he found mainly In the cele¬ 
brated "meteor crater" of Arlsona a huge 
hole In the enrlh with a raised rim around 
It For some time controversy raged as to 
the method of formation of this crater 
Was it an extinct volcano of unprece¬ 
dented fdae for terrestrial vokanoes or 
was It the result of a mighty blow dealt 
the earth by n huge meteoric wanderer? 
At an early stago of the argument the 
great similarity between Meteor Crater 
and the thoosands of craters on the inwin 
WHS noted, and orthodox science argued 
that since themmin craters were obviously 
volcanic. Meteor Crater was vokunli too 
Tho owner of the Arlrona specimen now 
tells us that the shoe is on the other foot 
that he has proved his crater to be an 
impact crater, and that from tldn It fol 
lows that the astronomers must grant that 
all the little pot holes on the nKsm have 
been shot Into our satellite by meteoric 
project Ilea. He presents his Interesting 
argumenta, with a wealth of Interesting 
plctntea, In an early Issue, ond while they 
have not yet been accepted by orthodox 
science^ there aeema excellent reason to 
anttdpate that they may be 
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l.'i I I C^'lItlCAI englnoirH art* jH^riictually 
1-.4 ptiullng their lieadM over the neees* 
sity of (urrytnk high tension t urrtmls 
(lirough inbliH under clrtunistunces where 
pruiHr Iti'mlatlon Is at unce abnormally 
dliUcult and unusually essenilul Partlcu 
larlj wlun cables musi go underground 
ihev must be pliKtd toketlier numemus 
LubleH In u slngk conduit und the Insula 
Hon iiroblem tJu controlling as 

ptvt of the situation Tht most effettlve 
insiiliillou that Iiiin been found for use In 
Hiuh tdjus N is of patter IJow the cables 
and Insulation are made and how the 
paper is wound nnnmil the cables forms 
tlii suitjtxl of un IntereHliug article whlcli 
Is K4 htklnled for tJu Min nuuiber 

O I THE QuiiierouH contributing editors 
listed on this page none Is more ac 
tivt than l>r I ucKIt^h Dr 1 uckloah and 
his I il)oralor> have found out more things 
aEnit likht and llkiitint. than an earlier 
gini ralitui would have HUpjstKed renmtmHl 
to Ite found Of utuioHl liupor(un(*e for In 
stance In ttu InvLstlgatlon of the manner 
In w hh h In HkNpiute tlliiniluatlon not 
1111 lely iiK n asiK the dlflU ulty of seeing and 
tiiakt^ us work luirdcr to s(*e hut aituallj 
makes us six more slowU so that, if our 
woik InvolvtH tin use of our eves w< gel 
less donv In a given time undtr jioor eon 
dliions ot illumination 3 'hlH Is another 
iif I la fiatures wlikli w« tan promise for 
un carlv Issue 

W L ( AN T promise it more aeilniulj 
than that lievausc while the com 
pl( tMf manuwtrlpt Ik's liefon us aa wi 
write wi mver know until the last gun 
liras vvtuil W) shiill have In the wav of 
lust minute stuff and what will as u re¬ 
sult Ih fortssl to wait another month The 
Ttaimt Ikime atorv In this IsHue Ih a lhbo 
In poini ob\li»nHl> It rt)uld not have I»een 
IncUuhd In the original plans for the 
April iiuinN r whk h arc formulated 
around I he llrst of Februurv, obvlonslj 
Hun sonu thing hud to go out to let It In 
So wlien soim thing that has been nuTi 
thuied In this (sdumn does not ap|voar 
prompth, don t get ImpuHent over the d(s 
luy Mi have the story, or we wouldn t 
mention It here 

A C(T>ni>lNG to present plana—whkh 
have at leawt two wt'eks to go astrav 
In - the next inKlallinent of the traffic 
writs will Ik imide in (kmnettlcut to an 
even largtr exttnt than the present one 
C^amulssloner SkKskel and his Mtaff have 
put u lot of gray mutter Inttt the consider 
uHoii of laiw to prevent uccldenU and 
tlielr IIthI and foremost comiuslon is thni 
you tant prevent them unless you have 
a vast fund of Information an to htiw 
anti wlun and where and why, they 
ocvur V Hvsuin has accordingly been 
InsialU d In tin Nutmeg State under Whleh 
evtrv a< cldcnl ^etN reimrted In fuH to the 
fomndssioia r 8 ofllce and then gets juit 
thrniiLli a HtatUtlcal mill of extraordlnnrv 
etih h IK V cult iilated to bring out with 
Ha utmoHt clurltv lu rtluHons with other 
aMhbnlH uikI with tlu mutter of preven 
Hon Ah a result of the intelligent oom- 
t)llnHon and Intelligent uho of these Htn 
llslhs a large nundar of pliues through 
out Ha State nt whkh uccldents wort 
fonuerlv frequent have bv'cn Identlfltd and 
nnalvred In aearch of their bad featuns 
This haH led not rnerelv to the nshutlon 
of acfIdentH at those points Um to m o>. 
nltlon of the general features of Ikhtim 
and road surface that promote ndiknu 
We ahnll exhibit tlu syRteui under wlildi 
all this has been done 
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There is no motcK* truck 
built that will give more 
years of service at less 
cost than tiie lederal 

Horn die records of thou¬ 
sands lederal trucks in 
operation fer six. ei]^ ten 
and more years '^'it is ap- 
parent that kmg life is in’ 
grained in the very fibre 
and febric of every federal 
VtoUxTrudc mani^ctured 

Investigate these impor¬ 
tant fiicts before you buy 
your next truck 

THE FEOEflAl MOTOR TRUCK COMPANY 

Offtroit. Miohi|an 


Prices of Federal Trucks 

iTon $1675 7 Ton $5000 

1 ^/-Ton 2150 LIf{Kr Duty 

2 Vi-Ton 3200 Tractor 3200 

3 to 4 4200 Heavy Duty 

5 6 Ton 4750 Tractor 4235 



MOTOR 


Wherever buildings are being erected, bridges butlt or 
good roads laid, there you will find Federal Motor 
Trucks The Signal Mountain Portland Cement Com¬ 
pany of Chattanooga, Term , have used Federals for five 
years They now operate a Federal Fleet and supply con^ 
tractors and builders with materials for their “jobs’*. 
This company is thoroughly satisfied with Federals. 



TRUCKS 
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U S Navy dinsiMe “Shenandoah” gwineinK at the tall and aturdily constructed moonn^ mast of a 450 fool supply ship 


The Mooring Mast is the Thing 

By J Bernard Wallu^r 


NC K liutm IihI In tin lilr ih^ filr 
Klilp Hlu>uld stay tlieu r^^tmn 
IriK to itH hangar onU \\1 ihi 
major rtpulra or jreneral over 
liiiulintf uuiJ npalnOnK an m'l 
ewMiry The hanpar aiiould la rtj.ard^Hl as ha\int the 
same relation to the alrNhlp as the dr>do(k lian to the 
ship of Iho Hca Foremost amonK the perils to ^^hlcll n 
seHjfoinu ship In exiMised U that very Urrn ftrma ujxin 
which she was built If her grout fabric so mu< li ns 
tomb the coast or the sea iKjtton* It In liable to la 
Itftdiy broken or wretked Innond repair When she (n 
terH i»ort she mak^x fust to a mooring, \^hcre hIk nia> 
swing head to lido or wind or hIio In mo\od s.lu\\h 
and gcntlv to her pier and i»ni(<‘Otcd from 
rude contact with Its masonry by carefuIU 
dlspowed fenders 

If mother earth Is dangei*oii» to the sen 
ship It Is doiildy no io the alrshii) If 
nmtuct with the uny hiding ground Is per 
ilous to the frail shell of the ship It Is 
liniaeasuruhly more perilous to the dell 
cate shell of a dirlgil>h us tlie loss of 
many of the early /4i»i«Uns so clearly 
pr«ned More than one of these was de¬ 
stroyed os It yvns entering tis shed—a puff 
of lAlnd serving to swing tlie hull against 
the doorway and break its Imtk Others 
were lost when thev came t(» earth during 
a trip for repairs or replenlslinutitof fuel 

These disasters and they \yere freipient 
proved that mottrlngs were ns necessarv 
for the ship of the air as thev were for the 
ship of the sea and that It was as fotdish 
to ground im ulrslilp uistn the land at the 
end of H vovnge ns It would be for a skip¬ 
per to run his ship asltore every time he 
entered port 

As long ago ns 1910 the writer drew 
attention In the arncWTinr AMKakan to 
these self-evident fut*ts and suggested that 
the only rational way to handle the air 
ship, between crulseA, was to mo«>r It to a 
rigid and lofty roast Tiie suggestion was 
first put Into practice several vears later 
by the Vickers Maxim firm, and Its pruc 


tlcnhllitv wjtN provid wlun airshlpH In IMgland re¬ 
mained moored in llu oiwn for Ncveral weeks on tnd 
and rode oul gah s In \sliiili the wind row at linus to 
'V> and even <Kl lulu's tn hour 
TIu fad that a 70-mili gust tore out tlu nose-tap 
of “Shenandonh prte«-. nothing against the mooring 
must Whal it di»es prim K that we must not npply a 
heavy concentration of stress at a single isdiu In tin 
(U licale sltoll of nn airship unless provision Is niiuk for 


tia Imiiadiati dlslilhntlon of that stnxs 
throughout a luigi fontlguons ana of the 
hull It was In part thi omiKslon to do 
this that inUHwl tin failure The nose 
faj) N I) (*om of metal (date whlth Ktood 
up to Its work To this wen rhcttsl the converging 
inds uf till relativily light longitudinal glrdirs Tliew* 
ton apart JunI Uyond tin nosixap If tliere was to 
Im a hnak K was ((itafn to coim Just whore It did 
Hiose of Us wlu) rode tin hlcyile In the early days 
of Iis d(\< lopiia nt \\lll rcimmlior how fnspiently tin 
diamond fiium. fiilUd by Umdlng or frmture an Im h 
i»r so lull k of (la stisrlng jstsl (uiinistlon between 
frjiim and jHist was madt by Insirtlng a short stub'Cnd 
<*f tubing In the frame and bruring thr 
w boll (ogiflar Tin fractnn always tame 
at llu tsilnt where the stub finished The 
disriasi In sistion was an Invlta 
I Ion to frm t uri Tin i ml of the ntub was 
taisnil into ftnii tlngi rs of diminishing 
width 'I hen was no long! r a Nudden n 
dmtion to MMtlon the reHlstiinie to bend 
ItU'' stnsx was (ilKfrftaiftsi further don 
tin !ub( ind bnakagew ceased 

Niiw likt (n atmiiil would produci llki 
n sails in tills mooring prohleiu Dlstrlhu 
lion of Stress (ould U mciUKhI by leading 
light nihUs or wlrtN of plough steel from 
the DoRo-cup along ind within tin long! 
tmllnal girders and allacldng Ham to th* 
^irdiis at the sULOtsslvo clrcitlai fraim s 
I our nibU s slumld U ad to tin first rhm 
four to tht next and ho on uni 11 tht sixth 
ring Was rt ai la d Hv sparing the tsilnls 
of atta<hment at 1)0 dtgTces around nuh 
rln,^ tin pull of the tiiooring enbh wouhl 
t() distiilaited rirnl}/, over the first 77 
f*Mit of the sblp 

lo ensure InimtKlInte and euual iran**- 
mission of stress the tables la fon Inw'r 
tion should he stretched to Just bevond 
the tlnslic limit and gdven a iHirnmntnt 
set fncli should have a nimbm kb al Itv 
mid Umglli and all of tht (ahle-t or wJre-j 
should Is S41 up to tin satai tension 
tf oaf/tno d on 281) 



Lower drawing showjs how breakage of bkycle frames was prevented by taper- 
bif oif the aecHon of the inner reenforcement The upper drawing showa same 
principle applied in diatriboting the pull of mooring cable by light cable* or 
wires, attached at 24 points in the first 75 feet of the ship's hull 
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Flying Around the World 

The Route Laid Down for the American Fliers Who Will Attempt Circumnavigation 

By Lteiu* Corley P AfcDofTrierK 



IlK rtrt*v (rttUHi l^aK undoubtetRy Irieil out In 
It HiMiiIl iMmd l>ef(»re Inter Island trli>N were 
atteiiipUHl, the tirMt steniuboat oozed up 
and down shi lien'll rUcrs a long tlim Im'- 
fore an attempt whh made to laki It 
(urosa tho <HHun And th< ulrplane^ It 
Ih n abort time oven In tlu 
inodom world ot Hi>eed slnce 
Dee 17, 1003 when tlio 
WrightM nmde a duration 
ni4,ht of TjO HHcondH u long 
distance llight of 80^* feet 
broke an aUltude mord l»y 
ascending to a lidght of JO 
and sped over I ht 
ground at the rate of 10 
miles an hour Id their first 
alrpluDo 

Oradaully and often tra^ 

IcHlly all of thi*HH ns ords 
have l»een brokt^i Kuster 
mid faster have alrjtUmcs 
Hl>eeded, more and nion ro 
liable have the motors be¬ 
come until now aviators firmh detlare that a flight 
around the world 1 h posslbh un<l to jtroii ilie mutter 
till United *^tut»‘a Army Air Siriki will start u fleet 
of four ulrplunts on a jouimy around the world April 
I, 1024 This will not Imi the first at Inapt to endule 
rtie j^lobe h\ air The liitaidd Major lUuke of lOiglund 
Blurted un mu h u Journey la 11122 and truveltsl the 
route from J^mdon to (Calcutta win re illntss pre\ente<l 
Ills going fuitlur and hla two tomrad(*s who tried to 
continue the flight were forced down by engine trouble 
In the Bay of Bengal where tluy lloaUsl for thm duNs 
on the wrwkagR of (lie seaphim Itefore is lug phked 
up Several things have hupimud In atroiiautlca slnis* 
IflJfli, notably on enduntncf retsud of 37 hours and a 
long diNiance flight of 27(M) ndh»s m< ninx tiu continent 
by the Air SiirNhs* of the \T S Arnn Tlu xlrphiniH 
tliat start u< ross tiu iHvtins on ilu tllghi around tlu 
world will ha\e endiructsl In tlulr iiianutiiMun hH tlu 
skill and exptrlmv tuirmsl on llusu nmrd fllglitH, ho 
that dangerH of failure will lie riHluceil to a miniintim 
It U gwicrally agT«>ed llml tlu onh thing that will pts 
vent the kuccowb (tf the tllglil Ih (hi winllur 

Tlie Hlndune that will t»e umsI on (he hi), flight Is 
lalksl tlie Douglnm World ( riiNer and deNigiiated by 
the symbol 1>-W<1 It uieiismis “tO from tip to tip, 
35 feet and 2 Im 1h*h lung and stands 14 f<st lilgh It 
Is a tdphuie t>|)e and isUh wing'' an of tlu Name Hpan 
llie wings are 7Uj fvMt disi^ and tlie gap lutwein tlwm 
is txactly S feet the lower wing has ti 2 degree dihe¬ 
dral but the up[K r one has nom , ami holh art set wltli 
3 degrecH Incldt-Dce oi angh of attmk Ilu n Is im 
Hlugger or swieplMuk The total HiipiMuilng nuifact Is 
TIH) wiuare feet, whUh maj l)e lomltsl up to about Ti 
IsmndM IKJT wpiare fisil hut uornuilh it will Im loaded 
at hImuH 12 ptiunds 3'he total wtight of the airplane 
fully limdiNl and (arr>lng iMinttHmx for wutir himllngs 
is *1000 pmindH hut with ismCoons ofl lla weight Is 
IIKKI pounds h Hs the whHdisI landing gmr wilghs 30*1 
Itouuds ind whin (lying oh a seaplnm (hKi\(ia wilghi 
may l>e carrUsI uh fin I or nihir suindh's Tlu uw ful 
lojul that inn l>e larrlid Ih approvlimilik 50(M1 t>ounds 
and if this weight Ih split up Into a crew allowance of 
300 (HitiiidK gasoiini 31HX) |M)iinds oil 175 iMruiids and 
water, S4 iHuimis It will Im hihh t)uit Wllli rhi I Mm rt^ 
motor with whUli It I- (Kiwirul unlng jn mliuns of 
guHoliue an hoiii a sustnliud lllghl cun i»e uinde of 10 
hours during whlih KMMI miles could U mMivil Ilu 
spetsl of the plum has a ningt of STt to 110 mllis an 
hour No dlNtnms's iKtwtsii 'Htops howiMr an so 
gnut on the route unwind ilw wmlu ihai i Husiainwl 
flight of this durathrn would Ih msiNsan so Ilu fuel 
cupmltx hiiH t>een (iit ilown In Ilu plains to a>0 gallonii 
or about 2100 iMuiinls A s|Milal PUM nuHh I lllurty 
motor will Ih iiseil tluil niit proiliiu 4J0 horseiHiwtr 
but when 11 Ik stiecdisl up it uses mmb more fui 1 than 
at normal speetl whlrh Is around I tiNi nioluilnns jier 
mlnuti An extra tank of water will Ik (nrrlisl in the 
bink jwrt of the fuselage of tin phmi for am In emir 
gi'Diy such HM landing it sea ainl this wat(r may 
also be lum«l Into the rtigtm (oollng s^ sti m If nee- 
tssarv 

The four pilots and four medmalcs chosiu for this 
flight iirv men of unusual ability and the\ will Is* gtx-en 


the first iPliil of sktU earlv to thfe flight, for the jouruev 
will 1 n»sH the Putlttc (h’eun soon after the start The 
stardng point will be Seattle, Washington, and from 
thin It will lead up the coast Of British Columbia to 
Prince llupert, 050 nilleB from Seattle The planes will 
Im refueled here and continue to Sitka Alaska, 800 



The Douglass World Cruiser, with wheeled landing gear, at rest on the gronnd 

miles further north From Hltku the route will lend 
to Cordoxa Seward, Chlgnlk, Akutan, and Dutch liar 
l)or The latter plai'e Is 2300 miles from Seattle and 
su|>plles of Him re parts as well as fuel buxi been de- 
IHwltetl there for use If necesaary From hero the ttlghi 
will follow the Aleutian Islands to Attu, whkii Is the 




mm' j jv.. ^ 


1 








The round the-world plane carrying pontoons for 
water landing, in flight near Hampton Roada, Va. 

furthermost Inland out in the rM)rth Pacific A landing 
win l>e made ut Allu, and a full iapuill> of fuel taken 
un for the next slop xxlll be Shlmushu Island of the 
Kurile group l>elonglng to Japan 800 inllea to the 
H<»ulliwe«t The flight c»uld reach the Island of Meclnyl 
nil tlio coast of Kaiiuhalka only VH> tulles distant but 



Cockpit of the Donglass plane, ahowlng the iaatnimenU that keep the aviator'a 
finger on the pulse of the Liberty motor 

It Ih thought the plane can go on further south without 
mmh grciiter effort The Island of Hhlmnshti He* Just 
off the Houthem tip of the Kamchatka peninsula and 
the Rvlafors, after lenxlng Attn, will be able to reach 
the molnland of Asia or this pentnsnla, after about 
Nix hours of fixing then the coast can be followed 


down to the Kurile straits whhh can be cruiaied easily 
and the island tdeked up The Alidlt will conttnue 
through Uie Jntiauese Ulonda down past Yokohama, 
Tokyo, Nagasaki and (*beinnlpo Next the coast of 
Clitna will bo touched and the aviator* will proceed 
down tlie coast touching at llongkoog, then puah on to 
Haiphong In F rench Indo-Chlna From here the flight 
will gc» to Slam and a landing made at Bangkok, the 
capital Unniia will next tie entered and landings made 
at llangiKin and Ak>uh From Akyab, the route lies 
over ( hlttagong on the way to rulcutta, India 
It will be remetnliered that Malina and Uacndllan, 
the two members of the Blake expedition, went down 
In their seaplane with a dead motor in the Bay of 
Bengal between Chittagong and Akyab They wallowed 
among the high seas imd torrential ralna until the 
water H4>aked plane finally overturned and floated with 
the iKmUsins just u little above the water The natives 
who iK'CHslonally passed them at some dlatanee In boats 
gave them u wide berth, thinking they were the water 
devils of local tradition Tim diary written by the pilot, 
Mucmlllon, of this disaster Is one of the atraUgest and 
most iilworhlng recfirds e\er wrlttm When we read 
of the UcHpuIr that oxmame them as ship after ship 
(mssexl 1>> without notice of how tliey fired their last 
round from the Very’s signal pistol, of how the music 
known ns the doatli song of the tdrens, which shlp- 
wreckwi sailors hear In the last houra of thirst and 
fatigue, assailed the ears of the two uvlators—then 
we feel that the world must admire those men who 
attein|it such daring feats In the cause of scJence The 
American aviators however, hope to crow the Bay of 
Bengal wlUiout such Imd luck as their HkigHsh brothers 
had and when they arrive nt Calcutta several days 
will be siwni In resting and probably overciaalng their 
“sea legH.* 

At Calcutta, the iMnUKins will lie removed from the 
airplanes and wheels put on, for the remainder of the 
flight to Hull Kngland will he chiefly over land From 
t'alcuttn I he flight will gt> to Allubuhad, 475 miles 
northwest, In the Interior of India, and from there to 
l>oUa the capital of India While at D^hl, courtesies 
will lie exchanged betwewi the AmeHcnn officers and 
I he FMgllsh authorities. The flyers will not tarrj long 
In India as an effort will be made to get through to 
the Ihrshiu coast before the heavy rains begin It was 
due to these rains, which rotted the rubber connections 
on the engine that Blake flew, that his expedition fl- 
nallv ended us it did Tittle pieces of rubber kept getting 
Into (he gas line and causing trouble If the Americans 
bent tlie rains, a great hazard will have been oveixNitne 
Fn»ni TMhI to Multan the next Mp>p of the Avers, 
425 miles will tie traversed. Care will Ih* required on 
this mirth vdar trip as a course a little ttMx ftir north 
ward will take the planes 
over the forbidden city of 
Amritsar This Uty is the 
headquarters of the ancient 
religious order of the Slkho. 
Amritsar, or the ’Pool of 
Immortality” contains the 
Golden Temple which has a 
coppor dome covered with 
gold foil and It gutters In Mie 
stm with a brilUancy that 
darrles the eyes. It should 
make ii good landmark for 
the aviators and a good one 
to avoid, for wltliln this 
Golden Temple Is a coi)y of 
the Oranth or holy Sikh 
hible, above which no living 
mortal may place himself— 
and live. An aviator who 
might fly over the TWnple 
would get pretty short shrift 
from the local Sikh mngts- 
tnites If they should catch 
him If the aviators land 
among tbeee people^ they will 
be able to IdenUfy them by 
their costume on whhh Is carried five K**, standing for 
kes (uncut hair), kachh (short pobto), kam (Ircm ban¬ 
gle) khondrt (small steel dagger) and khanga (comb) 
The steel dagger Is used to wrap and fasten their kmg 
hntr, AS Well as for the other purpoiMs of dagiera. 
Tliese Hlkhs use no wine nor tobacco, so It will be quite 
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for tlie Anwricon orlators to expeot to obtain 
,,^„rettea from them 

If tlio llyora get througli tbU tanff of the Slkha safely 
,{„v lAfld at Multan ami *gai( up,*’ then pnK^eed 
^]oVin the fndtw River, aktrUng the great desert of Thur, 
iM Karachi, on the Arabian Sea. From Karachi the 
win go to the little prlnclpuUfy of Oman (n soutli- 
, I stem Perda and a landing will be made at Oliarlior, 
th( uipltaL The mountnlna rlee to ii height of 10 <kk) 

1 in Oman and If the aviators enter the country from 
ill, north they will probably be required to fly through 
1 urcat gorte knonti as the Wudl Thalka, or *I)ev|]N 
i i)t From here the Arabian seacooBt will be followed 

to the strait of Ommo, where u landing will be ef 
In icil at Bunder Abbas From Itunder Abbas the Persian 
t iitf Cfwst wlU be followed to Bushlre, near the bead 
I ihp Gulf From Bushlre the flight will go to the 
In lul of the Gulf and pick up the Shut el Arab River 
uIiIlU Is formed by the Junction of the TIkHs and 
1 Miiltrutcs Rivers a short distance from the sea Tlds 
^irtiiin will be followed up to the fork of the two 
ii\t.rs named, when the rt^t hand or Tlgrla stream 
uill t)e taken and followed up to Bagdad In Mesop<w 
[ onlft Leaving Bagdad, Uie floors will turn ollghily 
^(‘NtwHrd and find the Euphrutea River about 35 miles 
i\«uv, staying within sight of it and the 
\Mstern aide until Lake Sabukhu In mirth mmammm 
< 111 Srriu shows up as a landmark From 
(iiiM point the aviators will turn due west 
uul hwate a railroad along which tliey 
will flv toward the north until Alej^po 
(cjiclied. From Alepjio the flight will go to 
Konicli which 1b In Asia Minor alwut IflO 
iiiMi H north of the MmllterraneHn Sea, and 
fi-om there the route Ilea to San Stefano 
utnr the outxklrts of Constantinople, From 
(onstantlnople the following places will 
Ik touched tak turn Bucharest, Belgrade 
\ it nna Strassburg* Paris and Hull or 
IMrlmps IjODdoo. In Ektglaud the wheeleil 
iiimllnggear will again be replactsl bv 
iKHUooQS and the flight will proceed up 
dong the coast of ^tland and on to 
Kirk^nll In the Orknev Islands, FiMtu 
ilie Orkneys a flight of 275 miles \^IU be 
made ucn>fui the ocean to Tborshavn In 
(ht Faroe Islaodg. From the h tiroes the 
mmpHBSea on the nln^Ianes ulll lie wet so 
liH io reach Iceland, 650 tulles across the 
*\treme North Atlanilc The landing will 
}ie made la Iceland at Re 3 kjartk the 
<upllal city 

ir should be stated here that the earth 
indndor composa will be carried on tills 
/IIf,ht and It Is well that a comimss lierter 
limn the old type of magnetic needle can 
iH used In theae latitudes for the mag 
nmi( dUturbances due to tike aurora 
Utnalls throw the ordinary compass far 
off But even the earth inductor comimsa 
which U fro® from local dJsturtmnces and 
magnetic ’‘memory," muv Ije affe<»tetl 
'<! range tdilfts f>f the earth h mngneth ■ 

Held which some HclentUtN believe take The 29,000- 

plrtci* In the arctic regions, espwlally dur- have been 

Ing Bun spot i»erlod» E\erv precaution 
win be taken, however, to prevent low of 
dlreiilon In flight A radio compnw direction tinder 
W being trieil out and nuiv l»e used ObnervutloiiM will 


be taken from the pluuea In 
the air On the flight from 
Portugal to Brazil, Admiral 
Gflgo Coutlnho, of the Portu 
guese Navy, found that he 
could take celestial obHer\a 
(long, using the horiron of 
the sea for his base, and thn 
error is not o\er one minute 
of un arc and this is almost 
ns accurate ns obHervuthms 
taken on board shliis at sea 
Also air Arthur Brown, the 
English aviator vs ho with 
Sir John Alcosk made the 
first non stop flight acroMs 
the AthmtU Ocean took im 
observation at 12 25 o clock 
ut night using a sextant to 
fix Ids iKwlrhai after sigh! 
Ing the Pole Star through a 
drift In the clouds, and us¬ 
ing the clouds as a horizon 
The Amerlcjin aviators will 
not have much need for four 





w 








The 29,000-mile route laid down for the round-the-world flyers. A few changes 
have bMn made since this map was adopted, notably the substitution of the 
island of Shimushu as the first landing place m Japan 







Vast i^adm liht thU will mark the scenery as the avlatort fly over the cold 
umI Mekk Arctic regions 


JuneaUf Alaska, which the round-the world winged voyagers will pass carty in 
April if they start on schedule 

s of Grccnlund Is 1050 miles long and tliN 

I lone setthinent inust lie foimd by the 

;nbitorK ftu Nujipllt^ liefore prisHMling to 
the ni\t fu* 1 liHSt» at Avit^tut which Is 
around (5i|)e 1* nrewcll and on the went 
coast <tf Greenland Anginagsttllk has a 
fainous Ih itlmark near It liowiver Jn thn 
. form tif tla great mountain iicak of In 
golfsI'ield >^hkh stands six ihoinmnd feet 
high and can be se<m for many lulies at sen 
Tht distance between Belimd and Ang 
maghullk Is KHI inihs and It Ih vcr\ ikikhI 
ble tliaL this monutaln will ho seen by the 
oUutors after tia firwt three hours iit sea, 
provUhsJ rlu\ maintain a fairlj liigh altl- 
^ ttuU This mountain i)eak Is undoubtedly 

the Blagsark or Blue Shirt, spoken of 
In tl»e Nf)rw Irginds hIiIcIi >\a« used as 
- a landmark by the enriv Vikings who 

setllixl Greenland In the nlntli century 
^ A\lgiut on tin west coast, is a fair 

° sired louTi for that country and n steamor 
for HU orL Cf>mt)im\ In the Unltwl Ktatea 
umkiH two tilpH a year to It Arnmgis- 
nanf^i have altiadv been inndo for the 
aviators svhen thiv reach there (in the 
homewartl strttch Ice-frt'o land cun l>e 
found as far as HP mtles inland rm this 
uc«t cfsiKt of Guvnland neurAvlgtiit The 
Gulf ‘Stream passes up along the coast 
mar tlds town and warms Uie country 
falrlv well Tlie winters are no colder 
liert tlian In Sweden oi Norway and 
nimh d(ss flu tuniieralure drop below 
that t»f a <idd winter day In North Dakota 
or Montana In (lu Pnlteil States 
The n( \t leg nf the wi>rld Hlfcht will !« 
nd-the-worl4 flyers. A few changes ratio r long hrom Avlgtut the nmte lies 
led, notably the substitution of the toward l^ibrador win re a landing will be 
landing place m Japan madi at Indian Harfstr 70(» iuIUm away 

Very little llmt will be sisnt here ns 
of missing tin next landing place after leaving Behind I^ibrador Is mvuh colder and tin wouthir more un- 

for the east is»Hst of Cretnland can seantly Is* missed certain than that f>f wiuth Gnsnland Tlie n*xt flight 

if a westward <*ourse is In Id will *\tend wtuthwnrd to Mtngan Quebec thence to 

■■■■■■■■■■■■■HRiiB■ 1 hi re mav l)esome dlfik ulry QucImn Quels-c thence to Montreal and then to Key 

however In hitting the i xin t iiorl New Jersey At Ke^IM^rt the pontmms will be 
iHdnt where the tcmiMiran removed from the aln»i>im*s and wheel landing gears 
has*, has lieen estabUshed again put on Tlien the fivers will <xaue to Washington, 

Tills base has l)epn orrangeil D i , and after u short rest procetsl to ,SeiUtle tli« 

foi l)v nn advanceofiWr who place where tin flight starieil 

has rectmth reltirmsl from Finn are no «Itntlflt roasoiiH whv tin flight tanntd 
rlnr* and Is locattxl at the Ik madt* with little dlfH(alt\ No leg of tht joumey 
lltlh town of Angmugsallk will evieetl S(M) inlhs ami this W easllv within the fuel 
IhB towns Is the only settle- tapadtv (d lln plum s (raising distance If alt those 

pwnt on the lust eoast of little lairts of nnaors and airplanes will hold together 

f,r<*eoIund and Is northwest as thev should and as Du entlmsrs exfK*ct them to do, 

of Teeland so the (xjuroe the Die flight will IndetM he u triumph of stlence In the 

IheiH will take from the onward struggle of mankind and the wav will have 
hitter place will boar to the lasn oiioned for the cstaldislmient of gnat Inter cou- 

northwnrd In (^rder not to Dnintal air routes w^ihh an sure to come The Idisi 

miss the town AngnmgsaUk id Inii r-isinilnental ulr iravtl Is the underlying canoe 
has 200 FsklnioH and 0 Fur for Da making id this long Joumev In an otOdai an 
o|K*aQft In It and on such n noumsment «d the World Flight the War Department 

vijNi <VM»st line ns Gri'enland statiHj the piin>o'« of the flight In these few hut sufiB 

It niu> not l»e the cnsleHt dent words 

plac* to locate Prt|»ednlly io demonstrate the fonHihilUy with whUh aerial 

sime the coast Is deeply in lommunlcatlon mav Im estahUsheil between the various 
* dented with fJfirdH Nome of (stntlnenis and to obtain desireil In forma Don coni'cni- 

iaton fly over the cold whh h extend over a bund red Ing Da oiH'rarhm (d present tyjie nlrcrufl In various 

miles Inland. The east conMt dlmatcs of the world ‘ 
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Teapot Dome 

Some Physical Facts in the Naval Oil Reserve Problem 



|T WAS InoNltablo thut when the aO\iin 
tiiHON of oil QH a fuel for men.hunt »hip« 
had been eHtubUshedt lU ust In ntniil 
Hiitpfi would follow For, In addition to 
the Kiiln In eionoinj there wtmhl he ivr 
tain Htrutetduil udvantuvtn^ due to the 
kUHe with which It could tx^ stored, and the ^Tt^tiler 
si»eed with which n fleet tould nfmhd 

When It WHH dwlded to (htuiKe th* shlpH of oar \a\y 
fntui c*tml to oil humlUR, and to dt^MlKti all 
future hUIiw for the uae of oil, tlu 
ti(»n at onct arone uh t<t future nil snie 
plIeH It woH rLalUt^fl thni tie'll iiinst la 
alMoUitely UKHund iMirlhtrianre lad (»nh 
must lliire la Kullhhni nil hui It laiiHl la 
HtnrkKl In larite tjuaafitlts a I rtrtaln (mis* n 
wi Imatkd iimund niii c<»nst'^ itnci at nut 
lylUi^ iwHHesHlanH that tin fliH t, wlare- 
< ver 11 nd^lil Ih nia nitlnw wniild l)e with 
In easy nit^ainln^ (ilHtiinci nf lla. supply 
NtatlnDM 

In view of tia feverish activity with 
whlfh the nil Iriliitsts were takluK tho 
oil nut of tIa ^tniiad It was realized that 
unUna sniae jjinvlslnri wcrt iiiadi fni the future, tlio 
Nuvy njltfht cnnuUnhly be cnnCmnUsl wliti an nil 
HhortaKi or tal;,ht h i\o to pay a pidu fnr Its nil tliat 
would la a hiavv drain (ir>on the annual appropriations 
made In tnnjn*(ss for running Ihe Navy 

lUmn h tana aUmt thut Hit (hivimimnt n< i apait 
ki naln rich oil lauds known ollh hill> as Naval He 
HirvtH 1 2 and 1 , whhh wire wUlulrawn from puIdU 
k*T\irv and nsirvtsl ntiUlly as future Hources from 
whkh the oil could U <lrawn as II was nmhd 
Ndvul lUKcrviH No 1 and No 2 wldch adjolu nnh 
otiur are Imattsl In Oullfoi’nla iilunu Ti ndles to tiu 
east of San I uIh OhUtio No 1 ismtulns W(HU) mnn 
and No 2 has JD'Vll a< res or a loaihintd total of 
f( 7 ,tJlD atrea Tluat* propi rths^ an i»f fat c,nattr value 
than Ihserve No T (Teaiait Ihmit) wlihh eewern J) 4 S 1 
aert*M 

UoNtrve No t wan vvltlulniwn from mlmral entiv 
Septtinliep 27 llHIp It was m 1 asldt as a Vaval Ue- 
H<*rvt Sejileinlter 2, 1012 On Apill 1022 a Humll 
purl of It was least d to lioluui and on Dts ember 11 
1022, all of lla public lands In this rtw rvt were leastsl 
to tht name iiiim 

Ueatrve No 2 was tlrst wllliilniwn from public entn 
on Seplenilar 27 1000 It was h< f ushh as a NumiI 

Ki serve on Ihseiubtr 11 
1012 

lU»»erye No 1 the now 
famous Ttai>ot Tkune re- 
iwr\e like the other two Is 
knjwn hi lie \tr\ ihh In oil 
It Is Klluattsl idwui to milts 
north of the Oiwii <if < (isjm r 
WvomlnK The Ueservt was 
llrnt withdrawn In pirt from 
inineinl tntrv on SipttmlK'r 
27 10(«) On Turn IHlIi of 
the follow Inj; o ar thtts was 
anothtr partial wlllidPawnI 
It wiiH He! ushh for lla 
Navv on April 10 lOTi and 
was flnallv Itasetl ht the 
Mammoth Oil L-o on Aitrll 
7 10*2*2 

Itv fht ( oui tt Hv of Mr 0 
O Sialth Idrt < tor (»f tlie 
Oeolojdtal survtv (l>epnrt 
namt of tht Interior) wi 
pnskent twtt pints showinu 
tlw hrtathm and lanmdnrles 
of thesv restrvcrt and n vt r- 
llt at HtH'thm through Ua 
pot Ihiiuc Thew wept pri*- 

VMirt d for tht St UNTint _ 

Amfkkan bv Mr K < llonid 

Oeolocist (tf tia Otsiloidtal Snrvev Tia lost named 
nuthnrttv Ims also had prt pared for us tin aectmipanj 
Imr hvpothetUal t mss seotittn for Ihe puns>Ht of lllus- 
iralinc the eoaiporn//i# t%flrertlvtnes.s of wells vurloufllv 
ItMaftsl on an antltUnal nil immA when the oil and jnis 
arc under hetni Intlniulh pnssurt'^sondlthiiiH which 
brttadly n present tiaise to be found Jn the Salt Oreek 
nnd adJiKsnt Teaitot Ikmie fleldn 

Refore koinff anv ftirther Info the mennlnc of these 
rrow Heetlttns let us cs‘n»lder a few fm ts about ite- 


ttnliUhh U8 It 
louK ri^ and 
terln« oil drill 
Ihiuid Itsmon 
air by evQiXir 
thin but the 


exlstd In tht' ground, beftire Uh age* 

' e<|uiUbriuin are diaturlietl by the en 
Petroleum Ih always found us a 
\olatUe parts nm\ Ih taken into th© 
atlon or Into di \ t lays by absorp- 
[ stdld or Keiul soliti Hubstant*© that 



First gusher drilled in Salt Creek Field U was this well which led to the 
development of Salt Creek, which in many respects is considered by the U 8 
Geological Survey to be the worid'a most remarkable oU pool. It adjoins 

Teapot Dome 


lemalns Is known as hitunieiL In color thi oil Ih gen 
i rally some Hhad< of hrowiL It may also Ik. yellow or 
vrtsn and even, In c\( t pllonal COM H coulblaik Rough 
Iv Ri»eaklng, the isihir IndlcateH ItM value oil of tlu 
llglu*8t <olor l»elng Ihe most diHirnbh Anotluu* <har- 
a< t( rlKlk Is Its vIscomUv or sihkintss ’ Some lie* 
tinkuins flow as fris h as watir otliirs look and flow 
soauHiing likt mol A third dhTerlng chanater 

isih is Its wvlght OrdlnnrlU 11 will thud on water 
but a few Xiur\ oils will nettk slugjkishiv to the Isillom 
of a water iUUmI vesHil Its wvtght nvmiMPcd with an 
e<iual \<duim of vUiir water at the huuw tunjKratUPe 
Is kmiwn as li« siHKltU gnivltv and tlu lighter tht oil 
(he htghei its valm for (he light nils e<»ntaln a higher 
l>ei(intugt of gasidUu than Hu liea\> tintR 
rtfroieiDii Is ('onlaintHl In lla nsks that underlie 
etrialn tuirts «if tia (oiintiv, and gentrallv It Is found 
In Uds of sand Mandstone t>r limestone AsHmlatHl 
with IheHchedH art Invarliibh shah and tlay and w( 
are kfirl hv Mr K (’ Ilea Id in a statnmmt from wbl*h 
tlu so notes on [Ktrohuni are gatland that a region 
without shale and tlnv has Ninall proH|ie<d of containing 
nuamercinllv valuable uceuniiiliittonH of petroleum 
Now In «vcr\ oil fU Id u little oil is n<uttercil mo gin 
tialh through tin oil bearing lads that a well remhlng 



This shows hypothetical conditions 
similar to those in Salt Creek and 
Teapot Dome, and illustrates the 
action of welts driven at successive 
points along the Aeld 


(hese beds nt almost any place Is llkelv to get a faint 
showing 

Oil In iHivlng quuntity Is found «nl\ In sinnU “pools.' 
In these ikmAs prnctballv everr tin\ opening In the 
oil bearing lied Is illled with oil or with the gas that 
gentrallv aceomrainles It AVhere the oil bearing beds 
are urobeil or l>owed upward, the oil has In many 
places. formiHl pools nt the fops of the arches, Tlie 
ideal form for an ol! beorlng bed or set of beds is 
domo-shni) 0 d like i\ basin or a set of basins turned up- 


hide down but In many places simple arching la suin 
dent to afford a garhorlng ground for olh A “terrace 
on which the dip or Inclination of a bed is interruppsi 
by flattening out Into a step, la moderately favorubh 
for the ncTumnlutlon of oil This will be understood if 
we remember that the oil bearing siraia are under hv 
UrauUc pressure and that the oil and gns being llghior 
me forced upward and held by this pressure within 
these domes or against these terruces. 

The depth at which oil may be found 
is limited, apparently, only by the depth 
to which drilling can be carrteil In sous 
Ueids productive oil wells have been found 
at a depth of only 100 feet In other 
(ields most of the wells are over 4000 
feet deep, nnd some go down to more 
than 4000 feet Petroleum may i)erliui)‘4 
be obtained from ilei>ths of 0000 feet or 
more, but the cost of drilling would not 
today be Justifled by the probable retumH 
on the Investment 

Most of tlte wells drilled within the 
limits of an oil ikioI yield enough oil to 
make them paying Investments, The issds 
vary greatly Imth In and In yield Some cover onlv 
an Jure or two of laud otlurs may be as large as flve 
allies wide and twmty live miles long, although sudi 
p<mls will Indude Isirren or drv spots The averagi 
IMKil Is alsmr 2 V 2 miles long, by miles wide. A pesfl 
prodactlon of U hh than 4000 or MMK) barrels of oil toald 
scarceIv b* dignifletl with the name of pool On llic 
other hand the output of a large jkx)! Is mensunxl In 
udlllonH of lannlH. kor ii period In IOI 6 , the Cushim, 
Held of Oklahoma yUkUd more than 2 000,000 barrv U 
a immth Tia largest well In the UnltcHl States pio- 
ducKK less than 100000 barrels a day but some slngU 
wills In ntlur <*ountr|es Imve yieldeil between IflOOOO 
and iTiOOtK) barn Is u day 

Now let UM turn our alOntlon to the oross-ftectlonul 
dniwlng showing h\isithofkal conditions whhh eon 
fonn In gen< nil to those In tlie Halt Creek and the 
uiljucsmt TisiiKd Doiiu tlelds Here we have two dorms 
w 1th a depresHlon lietvveen the nmallor one corre*- 
RfNtndlng lo the Nava! Reserves SIk wells ore shown 
along tia axN of the two Ids reaching In every ease 
the oil Ik aiIng stratum 

Well No 1 would yield oil for a short time drawing 
part of It from the left flank of the largo dome and 
part from the narrow bund of oil to the left of the 
well Water would I'eplaie 
any oil taken out, so that 
after a short time the well 
would produce only water 
Well N«) 2 Ih In a partku 
larlv effective iMwltkm It 
would drain oil from the top 
ami sides of tlu» dome, and 
the menvuchment of wakr 
on the flanks of the domts 
following the extraction of 
the oil would not affoct this 
oil until a long time had 
elapsed 

Well No 3 would be mod 
erately effoc*Hve In draining 
oil from the jkioI, drawing 
most of It from the right 
flank of the large dome but 
a little from the sag or sad¬ 
dle between the two domes 
however, as oil was with- 
druwTi from the pool, and 
particularly through well 
No 4, water could come In 
from the rides of the domes 
and flU the eng or saddle, 
forcing well No 8 to drain 

___ all Its oil from the large 

/ dome 

Well No 4 Is ix>orIjr located fOr large and lasting 
production, for the withdrawal of a comparatively 
small amount of oil will permit the water that aur 
rounds the dome to creep Into the saddle and fill the 
sand surrounding the wril» so that the well wUr yield 
not oil but water 

Well No 5, like well Na % Is excellenUy located to 
yield oil for a long time. 

Well No A will obtain no oU, even though auction is 
placed on It and great volumes of fluid produced, for 
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Early well* at north end of Salt Creek anticline Pool of oil from the first Salt Creek jruaher 


HaUT moves more rendlJy thrmjtfh Hand than doea oJl 
iind the Bupplv of \\oter is Inextiaustlble 
Now consider ihe drawini? showing an mtual cross- 
section tJiroUKh Teapot Dome and Sail ('reek li I'? 
(akcD from n map by Fisher St Lnwrle prepared for the 
Mblwest Kehnlng (>)rnpanv The < rosa section runs 
iipproxlmatelj norlli and south Tlie nttitmh of tlie 
lop surface of the First Wall Crock snnd Is iletermincil 
fioin the map and the relation of the Sutmd Wall 
( us-k sand and the upproxhiintt dips ef tlie fmilts an 
ijiK*n from tlm tosllnion> of > C < hijjp nl 

reiHtrt) of the Senate Corn 
inlttee on Piiidh Lands 
Now this troHK S4*< tifin an 
Hwera the (jiiewtion (a \er\ 
lin|>ortunt question In Its 
Inuring upon llm j)rt»sen( 
nmtroversv) ns to whoihn 
realtor Pome was tlircal 
intd hv wells which wer* 

Im Ing drilleil In tiu Salt 
( reek property for it will 
Ih noticed that Na^ul lie 
sine No S Imludes not only 
all of Teapot Dome hut also 
the Mintli rnid of tire Salt 
( reek anlUlln* oi arch 
HeiU'c, wdls drl\on north of 
the Naval Reserve iioundarv 
wnulrt drain oil from the 
Salt Creek anticline and not 
from tito TeniKPt Domp 
let UH now csmsldtr the 
dUiKmal which the Navy 
has made of Its oil nsirves 
It has bet n pretty well ostab- 
Hsliod that tin rc was a dl 
\lNion of opinion among the Naval nuthorllles as to 
whither the Naval Reserxt oil was l»elng draintd uwu\ 
l»> wells sunk on tlie proptptv adjoining thest rest r\es 
Mr Denhy thi Secrefarv and Chief Rnglneer Ut*ar 
Admlrnl Robison iHlitvetl that Huso oil Holds were so 
endangered So, as the puliUc alreaih knows the tleids 
were transferred bntk to the Interior Department and 
contracts were made witli ttrinln prltatt Interests 
will) agreed to take out the oil at a nwnltv roftne It 
build extensive tankage fmllltles at ts^rtnin si»ecltlpd 
Nii\ul bawH, and store the fne! oil therein In the 
|v>HSOHHlon of tlie Navv and read\ for Naval use 


Mr Dcnliv who stllJ ixiltxtH that fuel oil in tankfl 
N a iMttr asst t ilinn tnide oil In the ground s*nt In 
Ids iiNlgnntlon to tla rtisldtnf Wi»o unipfed It wJlh 
the statement von will go with tlie knowhMlg^‘ tiiat 
vour honestV and Intigrltv Jane not been taqaigmeil 
Rear-\dnilnil Uoldson om of tlie iibbst i h!i f inglnei rs 
who evn h( Id tJi» posJttim nnnttv assured tin writer 
that nothing hud Imppnud to change his Ulief that 
the taking out of tJn oil and Its storage mil dm n h 
saved the oil fot tin Naw lail liad put tin Naw In a 
strong sualcgillc iMisitlnn in tin evinl iif suiidni lies 


tililii^s callLiig toi largt avallalde fueloil supplier 
In this c oums tlon it sliould lie uoteil that tin lirliish 
Admlrnltv who are credliid with farsighted vision In 
Naval Uriahs have e\|Knd<d $CitKMi(H)() since the war 
In lln construe lion of tanks at fueling stathms and 
tin piirchasi of oil and tin v are spending about 
(MKi(KM) vearh foi Naval oil and tin extension of fm 1 
Ing faclihies Tin isdlcv of our Navy dee IOmI uiK»n 
In i0l9 contciuphitul tbe crestfon of supply tanks al 
IbMirl Harbor In tbe Ilawallnn Islands at Manila 
Dbllipplne Islands and at ^ lecfeil bnses lK>th on the 
Atlantic and Pm HU Coasts This would have provided 


Hie Viivy uRh oiu tears siipph At Pearl Httrl^or 
llnre would liave Uen J7(^iUhd barrels and tbis eon 
tract is ai>out ta) |>cr rent (euiipJetesI One million 
barrels wen to lie ptaeiM la tanks in Soiilbem <^alt 
fornlu, and t,()Ot>,(HlO barrels along tbe Atlantic Coast 

How Earthworms Leam 

’PlMlTllWOUMS have iiiem(ir\ and nmv i)e trained, 
1-4 it lias l>e<n shown b\ Prof Jlee k e)f tlie University 
of Pragm as tin nsiill of ixperiiinnts wltli a eedlee- 
lloii of worujs hrfiijii iheltundied in nuntls r lln worms 
wen inirodursi) Into u pHsH 
age shijHd like n eapltnl 
r nnei calves] from a blen k 
of wood width was tovorei) 
with a glass plate so that 
the move Hunts of the lltiie 
(HHluns inlglil l)e observeil 
Winn ilnv eaiiie to ihi Junc¬ 
tion alHiul half of thnii 
turned one vvuv and half the 
other 

Tlien the iijiparatus was 
so arranged that thone 
weerms that took tbe left 
Iwind pasHUgp re<vi\ed a udld 
but pnsunnddy dlHHgreeahle 
ell < trie slunk At Orst the 
worms did not know Just 
wlmt to make of nil this hut 
eifter Hn \ line! all l)een 
Ihrough theexieerlencA nlwnt 
two hundred times thev 
nearly all Irs^k tlie right 
iiand ttim When the elo< 
Irodise won then moved to 
Iht rigid hand passage the 
woiiMs harm (I lo shift to the other passage after onl\ 
(i j trials, evtdmtlv showing something inori than the 
men o)h ration of c Imnee 

In tin hum III sense e arthworms have no brains their 
mivems H\Stems ennslst of a series of Mllle gnnglltmK, 
(>] nerve centers on the under side ejf the worms and 
(onneHlcd with eaeh oilier hv nerve tlt>ers If the 
woims were cut in Iwo the fragments still Hliowcd the 
nhllltv to disllugalsh between the safe and the unplea 
sant road to travel Uidbatlng tinil the earthworm 
nmemlHrs In eveiv one of IIs gangllems and that it 
Is able to learn and profit bv exinrience 




Left Plat nf Teupat Dome which i» nhown ahadcii with ShU Creek FiHd ndjotulnrf Jiiuht Plat of Naval Reserves 
Na 1 unci No 2 upon whadlntf shuwee the reserved terrltniy close «huelhin Ihr urejasi of ansluclnu wrlla 

The geography of the naval oil problem 



CroM aection thrpHfh Teapot l>oni« and MWthern portion of Salt Creek anticline Thi* ehowa the upper, water bearing sand, the lower oil bearing sand, and the three 
faolU that have ooeurred Note that wells driven north of the Naval Reserve boundary would drain oil from the Salt Creek anticline but not from Teapot Dome 
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L*it view through a Midi; canyon into the great Marble Canyon Center: CoL Birdaeyc hears that the Washington ball team won a game—via ratLo. Right 

Engineers at work fn Marble Canyon 


Running the Rapids of the Grand Canyon 

An Exceptionally Hazardous Piece of Surveying and Mapping by Uncle Sam’s Topographers 

By Guy E Mitchell 

1 S ( eotogiral Survey 


IMW pnijet I of no<\init<l\ Hnr\e>ln^, 

and mapping tlie i <donido Uhir rrom Its 
Honiu In Its monlli l)e4n t<mjphteil 
t<»|M»graplti< I nglm*! of llio IJ S 
fioidoghal Snp\H> (<»mhlno<| \\ltli U>U 

. lum 1 m*i n a gi^olot,!! examination of (hi 

kkK HiiiiLtuu of till t invon so that for a dlstamo of 
14GG mills during mIiIiIi tin iImi falls mhiu JIOGG 
fwt UiK It Sam now Iiun o\a< t data of rhn grudloni 
depths of tilt main ian>on and Hit sIiIl tunsons, and 
Uie ciianiLlii of roik Puniatlons with siitxlai n ft i 
<nts to tile foaslhllltv of dam sift <4 fur the lontrol of 
our wHHjiid gn dent ilvtr whlih lias tut out the mo*-! 
stntiendoiiH gorgi in (lit woild 

Till most dillhult and daiigt rous ]ioiLl(»n of tin proj- 
some too mllis liuludlng all t>f the Oiand ('anvtm 
was lift to the last mid thi» has rmHitlv Usn (<nu 
pit tiHl undi I (lu leadership of (4donel ( lantle IT Ulrds 
Ciiit f i opttgraphit bngims r of tin ((Oologh il 
Sur\t> bntlre Hucct‘ss attmded tills hu/ardous nndt r 
taking dut largel> to Liu. tait taken in pltklng < xjierl 
t^iuisl will seasoned mui (o wliom imidshlp and 
advintiirH are slmplv puit of 1h< dav s work llm 
party lonslstiHl Usidf^s Uolontl IllnisiM of h < 

I a Hue liMlraiilii englmtr who has fm viars niadt a 
gnatHtud^ of the <-tdorado ltl\i r U W lU)r(har<l t<»l»o 
gniphli tnglnttr wlm had jilio;ol\ Hnr\e\((i (In ht\v4 r 
HtreP hw of till il\er, Herman Stahlei Indrnulh eugl 
ntsrwho made a puillal descent of (lu river last Mar 
all of tho Ucsdogiial Siiiwtj It f Minirt State HeoU»- 
gtst of Kansas, who foi two jiars 1ms Usti making 
gis)logIcni In\( Htlgatlons lu lUnli and \rl/tmn , Ihiurv 
( Kolh whtt in 11)11 with his hudhtr niudo a bout 

II Ip through tiu ( land (hinvon to the tjulf of rallfor- 
nia Taw Is It InHiimii of PaHiidenu 
( iillfmnln u will Known evplon r wrltii 
and Imatumn I elgh I mu of Wtlstr 
Idaho, and 11 b lUake Ir, of Alontlcelto 
( tall two Inihkv ^ounKsl( rs with two 
M irs exiHiiiutt In iHiailng the rapids of 
lilt (Atlorndo blank II Ihulgt t»f llono 
Inhi as Hkillful a boatman and exi^ert a 
swimmer us aiu nallvi Jliiwallan and a 
ctiok 

llu trip was made In fom sumli hta\> 
wtMrthn iMtalH width Miiihd all Hu Kn|e 
plirs and liistrnimnts of tlu parf\ anti 
ilst),txcept at the i>t)rtiut s tlu mtnilum 
KeUes Tho par(\ tiad hImi a s|h t lul radio 
reoel^lng set and comphtt pholographli al 
tspilpimnt AMdIt thU was not tin first 
trlpdowTi theOau\(*n Ma>>r J AV iViwtll 
In 1871) haNing dlspro\td tlu Indian star 
U*H of glunt waterfallK and nmlergnmnd 
ihunmls, ImpHKnAhlo whirlt>ools and like 
terrors, the trip was IliUsJ with ml\<n 


tuns and daiigiis \ single day « ex|ierlenct of whicli 
w<iuld im\t iiiiiulnttl forever In the memory of any 
teudi rfoot wild might have lieen along During the 
IKirlod of pMpaiathm for the trip many appllcatlonH 
fioin mhentnnais spirits deslrliig to a<‘ix>mimuy the 
part\, wert ilMul\ lefused. Only pro\en and cupabh 
men tspial to iin\ tnargency were wnnttd for the great 
utlMnlure was a slniplo bualneHN undertaking to carry 
thntugh an ntt urate survey of tlie CaiiMm to lotalt 
slit's at width dams for irrigation and i>ower de^eloie 
iiunt might Ik huilt to iitllir.e the vast vtduna of wastt 
waUrs ot tlu ( t)lt>iudt), and to insure flood preventitm 
(tdoml UlrdstM ktpl dully notes of the voyage anti 
since his return he lias given fteveral lettures deiwriblng 
tlu trip noth his diary and his talk setiu somewhat 
lommonplate attonnls tif an unusually rough river trip 
hut It Ih tuny tinmgli to construct lu tween the lines an 
atlventure wlilth if undertiiken by less extvcrUntetl e\ 
plou i-s anti nstinitefui men would have ended in dls- 
aster and failure a doaen tliues. Day after day the 
tide of the great river swept the men Into Just one dan 
gfr aftc! unothfr—lapids, whirlpools frlglitfnl swirls 
rapids and rapida again# racing thilr Imats lictween 
ulimmt slieer or overiianginx walls thousands of feet 
high 

Tim party started down stream from Lees berrv, 
Vrlwma on \ugust 1 and for months, without stay 
or rest, they battled among tbe waters for a total dls- 
tam-e of nearly 4<)d miles. A tew examples of the higli 
s|K»t8’ of the trip imiv give a slight Idea of the things 
intountertHl On August 8 for Instance the partv 
portaged the boats past Soap Creek rapids These 
rapids Iuim never lieen safely run by any party and 
liere the Kolbs In 1011 upset both their boats “It was 


man killing work siys Colonel lllrdseye, ‘'to p^irtage 
ihi'se heuw 90d poimd bouts m niss limiienHi nnks and 
Iierlmiw we miglit Imve come tlirough safely without 
poituglng, for we later run worse rapids, l»ut It did nor 
mKia wise to take the chanw so early in the trip Tla 
next day vve reached a wicked looking rapid, running 
hotvvetn verfital (llfTs dlrettly from the boiling water, 
with no foothold for a imriiige and no chance even to 
look (he rapids over and form n plan for running them 
We calletl them Sheer Wall Itaplds but we ran them 
Mtfely, nithoiigdi soaked to the skin Sueh rapliis wl 
always run with the boats stem first We slipped on 
(ork life Jackets with Kuisik collars and except the 
bout limn, lay face down in the cockpit of the lioalH, 
«linglng hard to the life lines si retched across the decks 
riie waves seemed mountainous and to some of us oui 
til's! ride of thU kind was a genuine thriller, but we 
afrcrwunls became so used to riding rough water tlmt 
we vied with one anotlur to make the plunge wltli a 
lighted pl|ie or dgaiette and not lose the light” 

In nmnlng Uoulder Uuplds one of the boatmen 
ItIukG, wns throwTj out of his boat by the tremendous 
force itf tlie waves and turnwl a complete somersault 
going out of sigid beneath the muddy awlH, hut la 
Isjblied up like u (x»rk outswam bis bout and cllinhlng 
In fought on through tl»e niplds. 

The dreutled Sockdologer Rapids wns reaihml the 
latter part of August The fall Is 19 feet, mostly in 
the first hundred yards, and tho waves measured a 
full 20 feet from trougli to creat—something of a wave 
In a river running faster than any mill race. The next 
morning the boats plunged lnt<» Grapevine lUplda, ipv 
HcrllHKl as a regular terror which, besides running like 
tlie tail nu-es of Hades, has more Uian Its share of big 
Jagged ixakH, Kear Spectro Chasm the 
Iwats shot Into n small rapid where, ac- 
(ordtng to Ooh*nel Rirdaeye, tho party wuh 
in greater danger than at any otlier point 
on the trip The channel here la shaped 
like Q letter S and the lashing current 
drove the boats upon a largo mass of 
wicked rock that lies midway of Uie 
rapids. Two of the boats xntaied this 
rock very narrowly and one stmek It 
lightly fiurchanl imshed against tbe 
rock with hie hands and kept the boat 
off, and l^ynt said he had ecraped tbe filoi 
oft of one side of his boat and hoped tbat 
thdy wuflld not annoy blm further 
In a dangmvus rapid below Klanab 
Creek, Kolb ran first and was drawn Into 
a great awirl, where his boat turned up¬ 
side down and he dtsappearOd. Dodge 
courageously plunged Into the torrent and 
cttUi^t the boat ht the foot of thn rapids. 
It looked as if Kolb were gone but hn 
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popped out from under tbe cockpit of hl« boat almost 
unturmed, tturngb he couclied up aoine water It was 
all orer tn ft minute and forgottkit with only a couple 
of pftftftlaft^ yells and grins of congratulutton 
At the mouth of Tapeate Oreekt on September 8, tbe 
radio waft set Up for tbe first time In a week and KIIJ 
at l/m Angeles came In clear The walls of the Oanyon 
are heiw not far short of a mile high, but the party 
beard that a great earthquake had occurred In Japan 
and that the Washington Baseball Club had won a 
game—<leftplte the prediction of radio exi)erts that It 
would be impoftslble to bear anything in such a deep 
(onyoa At Fishtail Canyon, on September 10 the party 
photographed the eclipse 
of the son which was 
there 75 per cent of a 
total eclipse 
Amid the excitement 
of running rapids and 
tho men's dare*devll de¬ 
fiance of tbe swirling 
waters of the Canyon 
the scientific memltera 
of the party worked me¬ 
thodically on the main 
purpose of the expedJ 
lion At numerous points 
the surveying instru 
iiicnts were set up, pho 
togrophs were taken and 
calculations were made 
in furtherance of the 
larger ends In view 
One of the unexpet ted 
incidents of the trip was 
H big und unaeusonalilc 
flood Camp hud beem 
mode He])tcnit>er 18 on 
a Hmall sandbar l)elow tlve fumouK I ava Falls, when 
the river omm l>egun tt» rise Hj 8 otiock the Ismts 
were pounding hudly and It became ncoessarv to find 
a safer place for tluiu Two of the men therebtro 
pushed off downstream In one of tlie lK>ats with lantern 
und flashlight und In uliout an hour returntMl ONtrland 
(o rejKtrt that they had found a shchlng llmeNpme 
shore up whh h the iKtnts might lie draggeil No one 
expected a rise of more than or 6 ftH?! but the boats 
w( re nevertheless run down, and as It turned out !t was 
u sleepless ulght for the mm, for the water rose rapidly, 
und they were kept buuv dragging onu l>out after nn 
other out of the water to higher ptaceK The took 
wont to bed 10 feet 
«!s)ve water but was 
th)4)ded out at mblnlght 
( olonel Birdseye lay 
down at 2 30 in the 
morning on a nx:ky slab 
JO feet above low waUr 
hut two houm later wan 
It wu kened by waves 
hislUng the rock By 
morning the river had 
risen IG feet, a sullen, 

Hurirlng floml and It 
^•(mtinued to rise all 
day reaching a peak of 
Jl foot Measuml in 
volume tho exce«H flow 
was estimated at lOO 
000 cubic feet of water 
running by each second 
This flood gave rise to 
Hensatlonal newspaper 
reixurts that the partj 
hod been lost 
One of tlie incidents 
of the trip was when 
H u reh a rd, U»e topo 
graphic engineer, fell on 
the rocks and broke n 
rib, but Insisted on con 
tlnulng hi* survey with 
his aide btnmd up with surgwm’s pluHtor With Iho 
exception of tho ftrst day’s work Mow Ferry he 
had made the «itlre mirvev of the river, and he wanted 
U) carry the line down to ctsmect with hU old work 
Just above the mouth of the Orund Cunvtm Ho is 
responsthle for the entire sdrvey through Marble 
Gnuid, Boulder, and Black canyons a dUlance of over 
400 mlleH In spite of the lih, he was um^oesHful In his 
efforts and whs able to finish the work which he hud 
started several years before 
From tbe Juncture of Diamond Creek Canyon with 
ihe mala gorge the boats plunged through rapid after 
rapid. One of tbe worst was Separailon Rapids, the 
tdacs where three members of Major Powell a first ex¬ 


pedition left the canyon in dlscourngemont and appre¬ 
hension, and were soon afterward killed by the Indians, 
Powell and the others of his party going through 
safely 

The rapids hero have u short full of nearly JO feet, 
and they looked wicked and dangerous The sheer 
walls left no chance to pass around them, so everyone 
hod a free ride on the huats. Kolb, Blake, and Lynt 
run their boats safely hut the deck loads made the 
boots top heavy and hhi'whI them to dunce about in 
tho torrent like corks «\on after the cockpits were 
tilled with water *,lvln^ ihe passengers the roughest 
ride they had tmd slnu* the Soekdologor hnH»nmn 


run lust \vlU» I uUuc and 'loore cUngink (o the liaiches 
1 hew iluee surely imist hnve had on* t»f tlu thrills of 
tlifir IhfH, for th< Iiijm tw«mty fool waves tosscsl tlo 
boat In the air, and when U (orae down Indtom Hide np 
they wen thrown out Utwesn tlu 1>onl and th( nuks 
on the bank lultm In purtlciilnr narrow 1\ cs<ai>e(| 
being crushed to d«ath or hnJilv cut ns rhi tomnlJul 
water rolled 1dm alHuit between tlu sharp rocks und 
the Iteavy Umt 

I reeiiiMU had dlv«d (liar ttf (he Ismt and liud ((uiu 
up a few yards from U w here he caught ii iojk? JUakt 
und l-todgi pusbid out In tlulr boat to nuder UKslst itue 
Dodge feiuHiMMl till pdnlii und helpeil to haul I uUm 


aboanl, Freeman und Mo<»re holding liard to the np 
turned Ixint, which was n»wed out of the siir^lug tor 
rent Into quieter water and righted Mtam and I lee- 
mun seemed realh to mjoy fhls iMltlng ivperlente 
hut neverlhelefw duldid that one tilal was KuflliUnt 
LaUtu admitted wltluajf hestntlon that he did/ l like 
It at all 

While the suwss of the work of the exj/edlUon U to 
be attributed largely to the able leadership cf Colonel 
Birdseye, the ptrsNleuct of the Indefutigiiblo Bnr<hard 
and tbe skill find g(NHl Judgment of the head boat 
man Kmery Kolb in piloting the bouts thmugh the 
savage waters of the Canyon, It can be seen thopi all 
of It was real mens work 


Painting: the Cylinder Head to Increaae the 
Power 

N IntereHlJng Invention for tbe Improvemost of an- 
tomohlle perfonimm^ based on an entirely new 
principle ns far as the outuinohlle Industry Is con 
eerned bos now t>een perfoetcal and brought on tJie 
market While almost nil Inventors have tried to iin 
prove the mechanical foaturCH of an Internal comlais 
lion engine, this Invention touches the basic principle 
of the Internal combustion tnglne, namely, the cbembul 
pr/x^ss In the combustion of the fu( I 
Tlie reader will be familiar with the phenooHStn of 
cniulytlc action, InvoW 
fng the aw of a cata 
lyst, fnsjuently a metal 
In a flnvly divided state, 
w h U h ttccGlerates the 
rut( of a checulcul re¬ 
act hm bv its mere pres- 
Hcnco, wltliout itself tin- 
dirgohiK any permanent 
fhangf Ihe moat fu 
miliar uppllcatlunii of 
catalytic action are tlu 
gUH mantle, the mann 
facture of sulfuric add 
by the contact protesa, 
(he hnnUjilng of oil and 
fats, und the mamifoc 
turc of ammonia frona 
ntmospherlc nitrogen 
The latter pnxvsN ac 
qulred Jntcmailonul ina 
portanee during (hi 
war as It enabled G(.r 
many to offset lo a Icirgi^ 
extent the lack of lin 
ports of ( hill ultr d( s in the manufai tore of explosives. 

Tills prlmlph lias Iss n iippllisl bv Dr R Sokal to 
the uceelerallon of (ombtisthm in JnN rnal combustloo 
engliKs tliiril)v elTMlInk a more cmuplete os well h» 
a more rapid lairulip, (ff the fuel thus ImroOalDg live 
l>owei and rt(\lblllt\ of tlu engine und leading to un 
ai/piis-iabb fud e(onoij)\ dm to the |>oNHlbl)lty of using 
humr inixiuiis and tin mlmtlon of carl>on detWHlts 
I hi Inv^nibm Is n markable for the great simplicity 
et Its aptilh itton and working Thi tatulytic agent Is 
miMd wliii a sjHslal bind* r and uppllod In the form 
of a paint to ilii cvllndir laud, when It remains un 
altnid fur a kniit hngth of timi In fact cars that 

have l»eeu ho prepared 
b ive run 15000 mill's 
and uatre wltlu>ut any 
aitprocluble lessening of 
the l>eneflclul effects of 
Ihi cululyilc agent 
Very exact laboratory 
dynamometer tests, «h 
Will us extinslve road 
tests have been made by 
Rome of the leading au¬ 
thorities on Aulomi/bfiG 
engineering, by several 
large automobile manu 
fucturers, as well oh bv 
th( Bureau of Stand 
ards In every oa*ic th«' 
penult has l>eer sutlsfac 
tory lilt effettH of the 
< Utah Ik agent differ of 
oourw with dtfferenl 
t MK N (jf t nglDos It has 
hIjowu (he most striking 
roiult*i wltii tho lighter 
and more popular (uph 
I n one lase, the uventgi 
IncreiiRe in mileage ol>- 
ialned In eleven road 
testa was 30 |)er cent 
In tbe course of his 
InvoHtlgatlan Hm Invin 
tor has ln(ldiniall\ i h iri*d up a vi rv InleicRtlng i>oInt 
In mitouioMh engineering Tlu (luistlon of debmutlon 
In the internal ((mihuHtlnn engines has greatly pu^rled 
the i\|Hrts and ihi genenllv aiccplHl theory was 
bv Mr MkUley wbo trbsl to explain tbi detona 
(Ion bv to(» rapid loinlaiHilon from Dr Sokal s In 
vestlgaihms It sisins now dearly cstabllsbed that de¬ 
tonation is lauHisi bv th( deisanposlikm (cracklngl of 
th( very tomplex by dro^ urlMiu nmleculm of the fuel 
This disianihf-dtlon would of course f«md to Increase 
tlie number of molecnli** (lu^ inipad of whid* against 
thi piston head would ibm (uns* the phenomenon of 
detitnallon The aiideralid isiinbustlon produi'Cd bv 
the cutuivtie agent natnrallv timds to obviate this 




Col Birdssye snd his party of surreyor* and emnneers who made the (olorado (anyun trip 
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A Theater Without a Stage 

The Whole Building Given Over to the Play with the Audience Part of the Scenery 

By Albert A Hopktns 


m theatei IjW'oiiiph u eonsontiiiil tliurt h 
iilitn the oiclieHtru and < Itoli xu up In the 
A % Kfl h)ik*on^ , whtn tin turlitin K thrown 
iiwiiy, when tiudlenu itnd in tors niK ~ 
tinn wi u rtt)lnl> liu\e iin np^^r tlieuki 

(,i Hay the leiiNt \tt all Uils hapinnn«l^lM 
tliiiesa week at theG»ntui> Thmlti Ni w \ork when 
Max. llehiharill Ims Pin Mil »w U foi Mon Is 

<UHt 

I'lrst, let UN sa\ that the plai N wordItKs, wlilih 
fllnilnatts in a hnxe i xlt^r ont of tin laoNt luitHirtant 
itn^aiis ol t ipn hnIoii (pf Da in toi Man In (lie dlu) 
rt IIkIoiin Itt^ht nun h of tin failal expnNwion In n» ees- 
Kurlly loMi 'ItaMfou It In lU'ttNsan to inakt thin up 
hy otlur tatllKHls linn an Mltaln old atorleN und 
le^cndH like the Uln^ whhh apiKar and napiKar and 
art mveruitinh di ad Ont of (Ins* tin ntori of tin 
Virgin and the Nun (oitns around in otn form or an 
olhti an (he * Siimu Ihiitih*!. of Altulerllntk *\ Hal 
hul of u Van ' and otlnis The (M>ui[Klllnx taiiHi of tin 
Hpet fat h was (he fat t that the\ ueediil 
at Olviapla In l^mdou a |h rrorinaur* 
which (‘oalfl he visitnl h\ 1hlrt\ ihouNand 
|NM>ple dall\ Of eourst tin H|H)ken dratiin 
was hnjioHslhh and Pin Mlratk wuh the 
reNiiIl Tin autlmr wan Karl \o|)nio(lhr 
tin I'oiaiHiser wtis tin Mudlk Prof liuni 
t>erdlntk tin tiiUnttd trtator of * llanM I 
and (iTtkl and Iteinhardt nauh up tin 
htdantH '<lnei UU1 (IiIh pnnlvn tion has 
had a nioMt profound Inthauu uimpii tin 
ariH of tin Onatir isinslalh In Gukhind 
wlien wain tiling waa nw did to nhiak tin 
Iheuter out of Its tinn^liouorid gioovt 
I nun lAindon '1 In Minn li Hpr4 ad all 
ov< p Kur«i>e und llu rt wi re w ti 
pnaluclng (enters IteNldea a tra\<llug com 
pfiny In New ^ ork ‘The Allradt was 
w In riuled for THn P 1011 and hn* r> thinx 
WUR In wprk wlun the Ihiinth rlMilr biokt 
wilt w UK not until fun IN 10^4 tlmt tin 
New York pniahr* (ume off 

A pantoinline (aiitiol In pnahutd lik( 
n piny on anv Kiage Indepindmr of Its 
Hire and Nha|>e anti wlihoiu tousltleiaiion tpl tin sl/t 
and Hha|H of tin Mitdlloilunt Spa* c imish and at ling 
iiuiHt lie llmrouglilj coinlated iiiuhi iHstain iin lndl\lH- 
llile unit a Ihlug orgaidsin with Its own laws and nt^ 
teHellleH Tin plav lln imiHk and the a(tln,„ In ln^ 
pantoiidnn an aliffhrahalk s(>oaklng funt tltuis of tin 
KiMue Tht MllghttHt \ailalltin of an\ ilistantt nettssi 
tuk'M u cornHtwindlng change in tiie uiuhIc In (In mocc*- 
nnniM of tin at tots In tia at rangeiaents of tin 
prodm*er The L+nlurj Tlualer wan cast In a gituhms 
mold, thf \aHt stagt it nding ilw If ti> nnmhhe w enic 
pniductloUN mvirtluleHM hi the front tif tin Inaisc ftair 
hundred watn hail to In MPupiKd to alhtw for the 
orclteNtiu and ihoiis In ila haU'om and to bring tin 
action well Into lln onheMlra 

One cnlt'rH the dhal\ light* il cluirch for sut h It lum 
ruilly iMsoiae and itin is iihsIsIkI to om n s**Ht he ash 
(TH dlHgulw d as lai Nlsleis One wmihl almost tldnk on* 
wus In smue fan* In Uout n m on th* Uhhu the glorious 
nrehen tall <tdiinms anti stain*tl glass windows at sld*s 
as wlM Its III tin santtuari In Ip tin lihisioii Hr»wnth 
the aged satristan tsums In and th* hun Hanctiiai\ 
htmii Ik angiinuttd h\ th* lights on the altar The fai 
awa\ lx Ms Ix gin lit ilng It Is tin Angelas and lln 
(hoir and tin ixopk In tin prndu(lh>n >)ln In tin giand 
tdd Uitlu praiei Tin piiKtssion romes right up th* 
alxk's past tin ainllents with i audits innltlx, < tc and 
with tin rlergw In proix i ts t It siasth nl cc>Htments A 
^laitig nun recel\*»s the \c II from tin Ahlx sm (ind Is then 
intrusttsl with till keisoftln t linn h llcrniiedal dut\ 
Is to watch H inlrai h'-wnrklng statin of the Mrgln and 
Milld She IlnalU re\oMx at tin dlw Ipllne aniMmpIar*‘K 
tin Virgin to release her frcuu in r \o\\s and iet her 
Ixs^ome tine* mort of tin ctiihln^n i>f the world and as 
she tomiiitts a gnat sat rllege In taring awai the 
ridld the altar ojhiis and sh* Vdn» hfr Incir lln 
statu* of the \lrgln then tsains to llflp and she nnsunieR 
111* Imhlt and duties of the nun After se\en ctMirs the 
rtsrcnnl nun having iiasse*! through nil phases of life 
as porlra\*t1 In the wondt'pfiil scenes eight In nuniliop, 
nunes again Into the cathedrnl and the mate rlallzed 
\ Irgin asHiiniex her dlscankd roixw and rrowTi and once 
more betsanes Iminohtle The * n tng nun puts on her 


ccsinnnls which tin \irgin bus lift at tin ImwMif hei 
ihron* and as If the hltt* r taste of lit* hud lieen onl\ 
a dicam sin ilngs the Angelua bell and the sisters esmu 
in cinli to dneJ that a miracle hau been {lerformed In 
an *sslaH> of religious ftpvor the statue Is *iirUtsJ 
toward the altar and is rallied on high In a gorgeous 
SI cm wlikh ends the iierforniance and the audlen*s* flk 
out without applauding 

rills Ik u veiv meagre description of what lmp|»etiH 
ami one lauxi K**e It to understan*! tin Ntor^ We (an 
at least with the aid of our detailed drawing tell liow 
It Ih managid On the stage woiKr isere* ted a horwsihocs 
shaiied platf*»rm (‘orrt^sixjndmg to the apse or (Irculni 
tnd of n cimrch and cewering OTiOO squutv fc*L INvenlv 
hug* (oltimns dd feet high md In a vnulfcHi celling Th* 
columns and celling weigh o\ei tweniv ll\t tons and 
ai* lived Ther* nr* *le\*n wilkl wings as sld* wenes 
ar* called *'a*h feel wide h\ (Ml fi*et high Th* 
oidlnnrv wing unasuriH-l'^ feiM wklc h\ Id fe* I high 
There aie six (iithcdial stnlni'd glass windows naasnr 


F our eletlnc motors that raise 12 /om of jccnerv more 
than 60 feet to effect a lightning change of scene JVings 
60 feci high against 16 in the ordinary production Three 
thousand individual cos/umet, of 470 j><i//erru Thou¬ 
sands of lights of various sorts Five and a half tans of 
paint and three tons of lamp-black used on the various 
propertus and fixtures Stained glass ivrndom that took 
22 days in their production by three eight-hour shifts of 
In’clve arfts/3 coc/t PioperUcs fofoHing 1018 m number 
(incf running from a htshop*s crozter to a half-ion bell 
Ten stage nianogeri to see that the scenes ipnebrontze 
Incidental music by 73 mmtciam dnJ 120 s/ngerj all 
located in parts of the house ordinarily given over to the 
fluciienc*! These are some of the high spots of the re 
markable ihcatncal production illustrated and described 

hcrcivi/b —The Lditor 



Ing Id feet hj 17 TIush» nrtlsU w*irklng eight hours 
a da\ foi iiionrhs, painted tin mod* Is for these 
windows JJehInd ihese huge wings are nine groups of 
vault* d chain I c^dnmna rising 5tl feet Thirtw'n oma 
mental Iron gates an also part of Hie eatludral s* heme 
The altar cxcupvlng th* i*mter of the stage csivcrs an 
ar*a of 2M) sf|uuie fet t and Is 37 feel high Th* entlr*' 
stage setting Is inaske*! at the rear hv a cvclornnia of 
14 (VMiwjuare feet of black felt, the largest ever made and 
siitflc lent to ci»v*r Id cltv lots Tin flixir co\t»rlng Is 
d70d sc(uar*> feet of linen *hick over which Is an equal 
amoiint of nslieRfos slate to give th* r4»qidred antique 
rttxir etr*** t of a cathedral The pinweniiiia tqx'nlng lx 
tonsIruoUd In a series of three arch**s To build this 
required INOtK) wpmre feet of molding NOOO feet of 
lumlx>r 10 barrels of plaster nnd 20 ndls of wire mesh 
To the right of the prow-enfum nreh Is a turret 00 feet 
in height Inside of which Is lncor|xtrated a flight of 
OO Steps which Is used by only one <harnctpr In the 
pinv and that for less Hiho five minutes 
The wings the nllur gat«* and the columns In the 
vaulted chapel are lienvllv e«>unterwelghted They all 
rh<e nt once and are luiiiled up out of sight b\ four 
electric motors *»n the "gridiron* 110 feet above the 
stage Three motors actuate two steel shafts 76 feet 


long on which are secured 27 drums hauling n weight 
24,100 iMiunds u distance of 80 feet In a abort time 
One cun h^ir the "quick change* but cannot see It iis 
the stage Is In total darkness which U made t»erfect by 
a Kin*)ke screen In tlte last scene the cathedral Js 
once more restored ns quickly as It was destroyed by a 
reversal of the o]>erut!on 

The chief electrlcliin has a lucmt cUlflcuU Job* as the 
least bungling would prodm*e dire eemfuston He sits 
In the top gallery In the center witli six huge spot 
lights to the right nnd left In the hands of expert 
oianitors and watch In hand follows the minutest turn 
of the drama enacted a hundred feet below With 
lelephon* he gives the qui* k and decisive orders which 
are received by Ihe eIe*trl*hmN at tlio enormous switch 
boards In the wings Here with the aid of switches 
un<J dimmers the slightest onlers are translated into 
Huiglng or ebbing flows of light In addition to the 
KlHvtUglits In the t*>p gnllerj, tliere are In the two lower 
bjilconli‘8 160 oue'tliousand watt s|K>tllghts which are 
controlleil fnmi the main swltchboord There are also 
*tn the stage 160 bunch lights, 20 arc lights, 120 four 
hundred watt steropikon lights, 10(K) lights in the 
tire flv effcK t, also stars In the celling The cast uses 
electric candles Tlie stained glass winflows are all 
lighted up from the risir hv ixnverfnl lOOO-watt hang 
Ing humii lights visible fiuiii the promc<nade 

Through the kindness of Mr Eu 
gene llrmin we have been enabled to 
set *ver> tiling eli'Ctrhal In his charge 
under tht verv best tondlthms for 
an ekslrlclan In a grout prcnluctlon 
must bo II kind of dalb inventor 
Tnte the e(T**ct mav not alwajs work 
hut it muv he a stopping stone t*» 
Momeihing the next dav, vvhith wilt 
Practical men of the stage have the 
coiimge of their convlcllons 'Twi* 
tons of stage snow were provided 
made of flrepriMif paper and were 
sbaktn down from the rim of the 
horseshoe at the sides of the false 
celling of the cathedrnl It was found 
that this snow hailed the lami»s and 
it was ahaiidoned 
One of the most striking elTccts Is 
prodiK-i-d b\ flo*>rlng with glass n i>oi^ 
tIon of the front of the stage liejond 
tlie lint *if tliL abmmt proscGolum 
arch, and plating underneath In thi* 
flrst ctllar sixit lights (ontrollcd hv 
a regulator Mm li of the aUtg*>rlia1 
actitm oixurs here, Ihe “shadow of 
death ’ apjiearlng at th* cnil *>f each 
stnne when one *jr more of the at tors 
He on lh*» vivid lh>oping The ultra 
violet rav Is used at the end of everv 
Hc*<ne the apparatus lielng attached 
to four of lilt S)Hdlamps In the top 
gallerv Tlie luieartlilv nnd glmstlv 
**cdor Ih produced hv projecting these 
ravs on a white cop used by one of 

The smoke for the screening of the “quick change'* Jk 
generated In the lower cellar and Is kept In a large 
gnlvaniaed iron tank In the Intemipdlnte cellar, to lie 
driven bv fans through sheet metal pipes to the outlets 
at different parts of Hie stage We are Indebted to Mr 
Oliver M. Sayler, author of "Max Reinhardt and His 
Theater** for many courtesies In connection with the 
present article 

Patent Office Procedure 

V consldernble value to all tlmse interested In the 
pr*)secuthtn of patent cases, whether nttomejs, In¬ 
ventors or examiners Is a pamphlet published by the 
Raienl Office Society tinder Hie title "Manual of Patent 
Office Pro*H*dure" It contalna a very comprehensive 
Muiimiary of the sort of thing which Its title coverx, 
made hy R S Glnscixk one of the Prlmipnl RxflmljierH 
in the Pntt^nt Olfloe together with funb of the Oom 
inlssloners Orders us are still alive and pertinent b* 
present practice Since some of these ^>rders date back 
us far as 1876 and only a small proportion of thorn are 
still effective. It la ohvltms that on this count alone the 
hook contains much Information diffl(m1t to locate else¬ 
where The same Is true of the actual procedure 
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colmtiM la arrsnBwl w that all ttir acenery ti ralaad at ona tim* white obecMr^ by a ainoko acwin 
liberllci with the to ictt in nJI of tb»- mothnniBm 

HOW THE CENTUBY THEATRE WAS CONVERTED INTO A CATHEDRAL FOR THE PRODtCTIOV Ot '*THE MIRiCIK' 


The RpBCe La »o InrifC that our urtmt hua hrtl tJ iJiht. (crtHbi 
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Our Point of View 


The Public Conscience 
jI>8KWHKUE In tlio proKent Immuo willbefonnd 
u discussion of llie twlinlcul usiwots of the 
Nnval oil ronerves, v\hl(h will throw sonie 
llffht uiK>n the qui^tlon ns t<i whether It wus 
bettor to leave the oil In the ground »k cru<h iK*lroleuui 
or pump It out and plute It in tanks for eiiur 

?ency uwe 

The hcadlnf; ‘our iioint of ^hw at the top of this 
pnffe loads us !o ro a little fuillar and <\pre»- 
Hlon to n fooling which for hm at KuhI Htands out pre- 
omlnentl) above the luunv fiiiotloii'< of hhamt anil liu 
mtllatton which have Iteeii arouKt d bv tlu Naval Uostrvo 
scandal We have in mind tlu limltln naitloo of tho 
public conscience ns shown In flu unlvi rwal doniand 
that any mnn who shall bo proved to havi lutraced the 
public trust no mutter bow exulted his smtul or (k)III 
hul standing, b© brought to justice, and punished with 
the utmost vigor of the law 

Tlte heart of the AmorUau people Is sound and we 
believe that the men they < Uh I to represent them at 
Washington appreclatt the Ha( rod nature of their trust 
Such faults as they miiv havt art I host of ttu head, 
not of the heart In thtlr proliliy and gcHsl faith they 
are repro«(*nfatlve surely of the puhlh i*ons< lenc© 
Should the tlim 4V»r come however, win n tlu Amerl 
can lUHtple lost faith lu the vinassnllubk rectitude of 
their President and Ids Cabinet their Sumtors and 
thoir ItepreHentatlves, we may lo(tk to stn* a MusKollnl 
come striding aenws the land, or a rromwell iHiInling 
to some Insignia In the halls of ( ongress and shouting 
'*Take away that bauble I 

How far we are removed fntm any suth debarle has 
been shown In tlu ruthU^ss dt termination of PrtMildent 
Ooolldge and the Hiuule to uit out this moral canc'or 
and run the knife along Us roots until iu>t a vestige re* 
umins There Is no room for pollth s around the oper¬ 
ating table, and the present Investigation must he <ur 
fled through In the non partisan spirit wbUh character 
iBod the public utterance of the President 

Propaganda 

n tlERR IB no word In the English larnguage 
whose meaning has btMm wt sadly distorted 
HH the word “propugimdu The Hmnge took 
place mainly during tlu latt war when the 
term took on u dtsldfslly sinister tontplcxlon 
If you turn to Uie Standard Dictionary you will find 
that the word was applied to ii congregation or walety 
of cardinals for the care and oversight d fonlgn inl»- 
Blons whkh WHS Instituted at IIouk In (he yintr 102,! It 
was appllHl also lo the OolUge of the Propaganda at 
Rome that whs foundt^ by Popi tlrlsin VIH for the 
education of the missionary priests Ilenc'e In later years 
the word came to be applied lo any Institution OP 
scheme for propagating a doctrine or system 
Judged by this definition, we can set that in Its true 
sense proimganda is a t>erf(Htly legitimate form of 
human aellvlly Any wslety wluthei it l>e siiclal re¬ 
ligious or |K>lltkal, which Is iKmw^Hsed of certain liellefs, 
and Bets out to make them known, either by the siioken 
or written word Is practklng propaganda 

Truth Is mighty and must prevail and If any body 
of men belleie that they have discovered a yiiluable 
truth It Is not merely their privilege but their duty to 
disseminate that truth If they reallws as they qnUkl; 
must that this spreading of the truth can be done upon 
a large icale and cflfocUvely only by organised ofCort, 
theyr will muke use of the pnss find tlu platform as tilib 
Itesi means to giw it wide circulation Propaganda be¬ 
comes vicious and n^>rehfinsl\e only whin Its authors 
conaclouslv and deliberately dlsseiidnalt what they 
know to be lies, or when the\ aim at effeciH which they 
know to be prejudicial to the common giKid 
Propaganda In Its proper minnlng is a perfectly 
wlmieoome word of honest iwrontage and with an hon 
orable history The fact that It should today be carry¬ 
ing n sinister meaning merely shows how mudi of tho 
child remalnH In the average adult A group 'if citizens 
writes and talks lu favor of a c-ertulu courae of action 


in some debatable question, believing that It Is pro¬ 
moting the best InterestH of the community Propa 
ganda? Not a bit of It Just a plain forceful statement 
of truth Rut let another group of dtlzens express op- 
I>i»slng views, and they are promptly labeled with the 
sinister name of propaganda 

A curious illustraiion of this Illogical attitude and 
the mlHuse of n pcrfi'ctty good word wus seen In the 
Senate Investlgalloti of the Rok Peace Plan Many of 
the active memborK of the (Vmmtttee bad been foremost 
among the opponents of the principles contained In tlie 
I^eague of Nations In I he S^ate and out of It, on 
the platfonu and in the press, they had shown an op- 
poNlthin to the l^engue which became almost pathetic in 
Us unreasoning furv Was this propaganda? Perish the 
thought I Rul when a private citizen wishful of getting 
a croRs-fipctlon of puhlk opinion on the question, of 
fered a prize and published tho winning essay these 
gentleimn of the Stnale felt Hint the\ bad put the 
whole matter tonipletelv under the ban when they 
Hlwaited pruiMigondal propaganda! 

‘ What Is sauci ft»r the giKtse Is sauce for the gander" 
says a wise old pniverb Let us make haste to put this 
line old \s<trd batk where It bclongn, and reatore its 
dlgnltksl siguiHcnnce for the use of our children and 
(mr children h children 

Save the Birds 

jVERY year mllllonB of migratory birds wing 
their way acroas the United States During 
I thoir long (lights, they break their Journey 
I at Bultahle resting places, which in tho case 
of waterfowl consist of certain marshes und the bor¬ 
dering shulbms of our lakis nnd riv'ers which the birds 
have used year bv j*ur from tbne Immemorial as plates 
of rest nnd for feeding and mating These marshes are 
as essential to the exlstaice of our waterfowl os the 
very ulr they breathe 

Ulrd hunting is ns onclent os the history of man him 
self From the very first It has formed nn Important 
Source of his food supply and through unlold centuries 
the supply wus seemingly inexhaustible Rut the earth’s 
population multlplkd weaixms of precision woreiduced 
within reach of the iHWjrest huntsman, and it began 
to l)e evident that imkss the protecting arm of the 
law were thniwn aruunU It, the bird life of ihe world 
in tlikkly iH>pululed countries would become practlcallj 
extinct 

As matter* stand today, the blnls are protected by 
some effective laws. The sale of wild fowl is prohibited 
nnd It Is unlawful to shoot such game during the mutr 
Ing seawm Also the law Imposes a ‘ bug limit —this 
Inst nn ©vx^Ilent provision so long as It Is not made too 
stringent Unfortunately in some States tho limit Im¬ 
posed is practically prohibitive of hunting of any klmL 

Rut the marshlands whkh are so ossenthil in the ml 
grating season are also threatened with extini tion This 
Is due to the present craze for the reclamation of 
Uo»ided land* by drainage, as tho lesult of which 
III11 lions of acres of some of the most famous nesting 
pla(*e« of the birds have been changed Into barren 
wastes, in which nothing useful to man Is growing or 
even (tin Ite made to grow 

The S<ncNTr>io Amebicaiv has ever been an earnest 
iidvoctUe of reclamutlon but we believe that this, like 
any other good policy, con be carried too far Some 
marshlands, doubtless can be drained to advantage, 
hut tiefon dams are built and ditches dug, it should be 
proved by expert survey and Investigation, that the 
land so recovered will raise crops, grow fruit trees, 
and house a farming community Illthcrto too often 
no such care has been taken, with the result that some 
magnificent reeortB of the migratory birds have been 
turned Into dreary deserts 

This policy hits directly at the hunter of moderate 
means to say nothlog of "the one-gallus man’ and 
unless the Federal Oovemment steps In, millions of 
hunstmen who, during the open season, supply their 
tables largely by the shotgun, will have to bang It up 
us a memento of a day that has passed. 



There Is now before Congress a “Game Befuge BUI,** 
by which, through on annual llcoiae fee of only one 
dollar, It wt|l bb poBslbte to finance the purchase and 
maintenance of sufficient natural feeding and resting 
grounds to preserve our migratory birds for all time to 
come The bill has the backing of the American Game 
Protective AsscKlatloo, the Audubon Society, and prat^ 
tlcally all Connervatlonlst societies. We commend this 
measure to the supp(;rt of both the bird lovers and the 
bird hunters of the country, who should be eqaaUy in* 
terested In Its passage. 



Is Oil a Mineral^ 

OORBESPONDENT recently ctUsd oor atten¬ 
tion to un ndverttsement of an article in one 
of our prorulaent Jourzxals, in which oil wie 
spoken of as a mineral, and asked us 
whether this was corrett As a matter of fact, no 
authority Is prepared to state definitely whether oil 
should be si>ok(^ of o* of organic or uilnemi origin 
We asked the question the other day of the Geological 
Survey, and were told that nobody authoritatively 
knows, hut they are Inclined to believe that It may be de¬ 
rived from a vegetable or animal source, or from both 
It is possible that In remote geological times during 
some convulsion, animal life, whether of the land or 
sea together with much vegetable growth, died and 
was submerged with the sandy formation In which the 
oil is now foimd and that the heavy petroleum oil 
>vhkh exists among the sandstone, llmestcme and oU- 
beerlng strata represents what Is left of these organic 
nmterlalH This, however, 1* no more than a surmise 
But If there be some truth in this theory, how does 
it come about that oil Is classed by the geoloidets as 
among the minerals? The answer is that It is found In 
mineral formation, and the process by which It Is mined 
and recovcTod from the earth places it among the min¬ 
ing activities Hence, it haa come to be classed as a 
mineral Some duy Investigation may establish its true 
origin, and It Is possible but not probable that It will 
prove to be mineral In its origin Until that limn 
It will be correct to speak of It os a mineral. 


The (oast and Geodetic Survey 

U TIK proposal lo transfer the work of the Hy^- 
drographlc Office to the Coast nnd QeodeUe 
Survey forms part of tho plans of the Gov¬ 
ernment to secure economy by consolidating 
the bureaus, departments, etc, and so preventing waste¬ 
ful duplication of work With this effort we are in tbor^ 
ough accord—It Is Imi»enitlvelj necessary But In the 
transfer of activities, great care should he taken to 
Insure, not onh that the work will be done as well, or 
even better than before, but that the economy aimed 
at will ho secured 

Judging the problem from these two standpoints, so 
far UH It affects the Hydrographic Office and the Coast 
and Geodetic Survey we are still of the opinion that 
greater economy can bo secured by abolishing the Coast 
and Geodetic and transferring its Geodetic activities to 
the Geological Survey nnd Its Coast Survey work to 
the Navy This proposal must not be taken os any 
reflection upon the character of the work that Is beliig 
done by this office, whose excellence Is everywhere fee- 
ognlzed But If economy Is being sought, It seems to 
us that the division of its work betweai two existing 
government institutions that are fully qualified to carry 
It on Is the logical solution 
So far as the Navy In coocemed. the nmltlpUcatlon 
of bureaus and offices has been due, In part, to the 
perslatent efforts In the past to take sway from the 
Navy various of iu actlvltlea. The Navy once was 
responsible for our llghtbooset and the buoying of 
harbors. Thst was taken away and a separate bureau 
was created to do this wortt, and this In tom meant 
more personnel and Increased <jo«t We suggest that If 
ectmomy through consolldatkm Is being sought, ft would 
be well to abolish the lij^thonae Bateau also, and 
transfer its duties to the Navy, the excellence of whose 
UgbthoQse admtolstration has never been queatktiad. 
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Here and There 


r'VKKY year, the tranklln laiatUute, of Phlladelphln 
^ HWarcU a medal for the Ik»sI contribution to 
Hclence for the precedlnK twelve inonthB. It hnn been 
rather the diatom, of lute years, for thla to fal) In the 
(Jold of atomic physica or that of electricity The 1024 
award, covering the achlevetnenu of 1020, ditoirtH fnnn 
this precedent, and inwa to a worker In surgery The 
development of tpeclHt apparatua for surglcul purposes 
—the application of Invention to surgery, in fmt—has 
taken long strides of late years, and nowhere is the 
spirit of this advance better 
exemplltiefl than In the <le 
sign by Wllllrtin Oaertner of 
Chlcugo,of on injector for ust 
In doaing with serums and in 
bIo<Kl transfusion It is this 
devke which has l>een re(S)g 
nl/ed as the years outstiind 
ing contribution to scletw 
and rewarded as siuh by tlio 
PrunkllU Institute Hold Meilut 
Mr Haertner hi the udom 
panjlng photo^,rapil shows 
deep Interest In sometlilng--we Kuspett thm It Is Ills 
Ingenious serum Injecting apparatus rather than the 
medal which It has brought him 



WUlw OMrincr 


of the most eMruordlnary surgical cases arising 
^ out of the war was recently reported from Auh* 
tralla The iwtlent was badly gassed and wlillo unihr 
treatment manifested indications ibul tlie poison trre< is 
of the gas were centering on his skin In short time 
the entire epidermis poeied off his tntdv leaving him n 
mass of raw rtesh All efforts to giafl skin or ]iromote 
a new growth have failed Contact of any sort Is of 
(‘iiurae extremely painful The ptitient has spent the 
Inst four years In a water bath at carefully regulated 
temperature Ingenious arrangements ure provided so 
that he may sleep without danger of drowning—a fate 
narrowly escaped several times during the early history 
of the case No )M)|)e for cure or even for alleviation 
la held out, but we gather that, aside from th< obvlima 
discomforts of his situation the piitlont Is In good 
health «nd fair spirits' The dettnlte statement Is made 
that the desire for relief through death no longer exists. 


J UST by way of adding ii little i>ersona1 touch to the 
story that appears on pages 222 and J2S of this Issue, 
we give here the photograph of Major F t Martin, 
squadron commander In chtirgt* of the four idnnes that 
will attempt the round the-world tllglit There seems to 
be some doubt whether the nmte outllnetl by LJeut 
McDarment will be the one actuallx down over lertnln 
minor deviai Ions Mnp still 
under dlHcuselnn In imrtlc^ 
nlar, the fact that the four 
pUmes are now at Santa 
Monica, only fifteen miles fnan 
Ijoh Angeles has led to the 
substitution of the California 
cltv for Seattle as the official 
iturtlng pfilnt so runs the 
latest report The plana ns we 
go to press, too lute to moke 
any change In Llevit MoDnr 
mentis text, are for Major 
Martin and hia staff to assem 
ble at Santa Monica on March 
1st, and to start the flight os 
aoon ag practicable thereafter Seattle remains on the 
route, but will not be the first scheduled stop. 
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QNS of the ttneetione 
^ have at coe time or 


wlitch most Inquiring minds 
another considered is that 


the moat-used words. A systematic Investigation of 
this has been completed by Prof Carl O. Brlngbam, of 
the Princeton Department of Psychology The leading 
phuies on bis list of verbal best sellers are partlrfes of 
one sort or another, as.might be expected, but their 


order will In some l>e siirprlHlni,, Tiie preposl 

tlon * in holds the runktiv idacc followed In order bv 
and, that a the, to, with Ih\ of, us 4iil ut not for 
on It will be noted that all’ 1« the first enlr^ of 
nal udjectlviul or nominal 'ilgnlflcance Of tiu(. mama 
the most frequently used wuh found to la* ‘Time and 
after it come du>, man place, 3ear niid wmk The 
census of the words whs i (otuposUe compilation fnan 
dUTiiKk) words of juveniU literature, 3 001)tMK) from 
the Itlble and Ihigitsh clu‘<s|cs, 90,000 from the dail\ 
newspapers, 50000 from Isioks on cooking seulut 
funniuk juid'the trades m general and CiOOOOO from 
eorresismdtnte It would sitm that the representative 
tharucter of this array mikbt be questioned—t(rt«inl> 
tew if any of us are conn nitd with Ihe < lassies thirty 
limes us mufh as with tin diillv paper But whether 
a oiiunge of base In this rt s|k 11 would materlalh t liiuigc 
(ho count might also be (pastloned in ant event vu 
ha\e this count ns thi most autliorltuthe answer of 
the moment to the qm'stitm “What words do we use 
most? ’ 

]^\N\ estlmateK ha\e betn made of the annual dam 
age done AnurUan (io]»s through the ravages 
inscit tHstrt am! various Indetsl are the figures In 
ulilch this loss has btsn «\p«8wd It must In* so 
inde-cd fi>r ther* can 1m no c<iikus either of Insests or 
of Insect dcpreslatloUH anv estimate must rest largelv 
uiHin assumption and gmsh We do not need llgiireH, 
however to convince us tluit the crops eaten and other 
wise destroyed by Insect life 
mount up to an nlanning total 
every year The boll weevil 
is perhaps the chief single 
him of concern but his rav 
agts are confined to tlu single 
« rnp Where a vora« lous eus 

tonur like the gnisRhoppcr 
<H<urs In large numlvers on 
the other hand the nkriciil 
turlst has no escape save bj 
fighting the i»eat, for If not 
nut and destroyed, It will 
wipe out all his cn)pb Our 
jiliotograph shows Prof M A 
Hold) of the Bureau of Plant 
Industry of the Dcpnrtimni of Agriculture, who figures 
In the news of the month !»> virtue of the grtut work 
which he has done tviwnrd freeing our fanners from 
this source of anxiety 

anatomists who have explained the funt tlons of 
the tl^ndd pltultJirv and other ductless glands 
have been pu/zletl to av(<'iiuf for the th>tnus ii mnnll 
ghmd Just alMwe the bnirt The Cameglft Statlou for 
I voluthm nt <N)ld spring IlarlKvr, N Y, have found 
the answer The tbvnuis is one of those things that 
wo have outgrown but tlmt have not jet dlHiiiq)eHred 
from our nnat<imical stnuture It Is a relh of Ihe 
days when the liuimm was In the stage of 

evolution Involving the hiving of hard shelled eggs F\ 
perlmonts on pigeons showt*d tlmt thymus defi<len(> 
leel to the laying of Bwer egifs, with absurdly tliln 
shells, and with embrjoH that seldom survived Ih* 
hatching prs-esg The fwdlng of thymus extract to 
birds thus nfflh BmI restore<l the eggla\lng fimctlon to 
normal, both quantUatWelv and qualitatively 

A mong tU© interesting selentlfk oddities of the 

weeks hun Ims-D tlu first execution under Nevada s 
statute, enacted If immorv serves several venrs ago, 
and Hpeclfvlng lethal gas as the Inatruraenl of caplial 
pimlshment In the State A Chinese murderer was the 
victim Tie WAR shut In a gas tight ehnml)or and 
hydrocyanic add Bpra>td Into his atinosplure Observn 
lions were made through a glass window, imd it was 
Bgreed< that the sahjeci died Instantly and t)alnle8sl> 
Movements of tlie head which continued for Ht)me six 
minutes, were ascrlbesl tf> reflexes simitar to those of 
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familiar frt>g s hg It had btHui Intendesi as u meusuis? 
of Htlentlfic Interest, to make an efiori at resuscitation 
bill the time which elaitstnl l)efore the tthKcrvern could 
safely *nUr tlie <hatli (liamb»r wan so long tlmt this 
would ohvlouHlv ItuvL been futlU so It wn» nut done 
In tiddltlnn lo Us w lentlflf asptHts the tase had an 
fntirestln), legal side the senti ms wu» appealed to the 
rnlied MhUs Supremt (ouil on the ground that such 
a luethcul of cMsuilon was a < ruel and Inhuman' pun¬ 
ishment and iherefori unconstitutional I he court re 
fused to credit the claim that 
one fonu of imlnleaH death 
was more cruel than another, 
and dlsmiHsed the npi)oal 

I^U BUYAN tH threatened 
with e<llpse as the cen 
trill figure of the evolution 
eontmvfrsj Two New York 
rhre,vmen whose portraits np- 
IHur herewith have recently 
1ms n discussing this and other 
suhji lIh In a Herb's of Joint 
Dr John Honrh Mtmion debates, making a big hit 
with tin Ir mulltors with the 
press and with the puMU at large Dr Tolm Ilondi 
Stralon is a Baptist of ultra-conservative hue, and Dr 
< Inirhs [ lands Poltfr Ig a Unliarlan and altogether 
n Mf>demiNr Njduially flav find iilentv to disa 
gree about arul wiien tlu v mt'et tlu doctrinal wool 
file's friHlv In 11 reH.*enl stiles of five ddiatea, three 
dtalt with to]>((M (»f 8lrldl> theologltal Interest but 
one was t'vplldtly on evolution ami a wsond wok 
pthnarll> (ontemed with tlu Biblical infalllbilltv and 
lum* Invnivtd (volullou as tlie natural alternative to 
Ihe rtist doiptcr of lurnsN Tlu miminderstofidlng of 
tlu uiin vviileli is HO loimnon was avoided by the adop- 
ti<m of ihe l)roa(h*Nt dtftnlilon that of Lo Conte evoiu 
tioii is a i-tmilDuous progrt-sslve change acewdlng to 
cjrialn laws ami l>j means of resident forces" U is 
significant that In Uiih dehntoR the negatlvt won That 
Is to say, when llic qucHllon was (In effut) that the 
organic Wi)rld had (ouu Intuits present condition b\ the 
o|)4 ration of evolution I)r Potter eouhl not prove that 
it had, and Dr SLrulons case prevailed Imt when the 
(luesllon pul the burden of prmif upon Dr Htmton 
resiidrlng him to suiqKirf deflnitciv tht InfalllbllUy of 
the Bible be like v\ Iso found hlnisdf unahk to shoulder 
tlu hurthu sue (‘cKsfidtj This probably represents 
rathei well the present status of tlu Issm botwe«i the 
liPial inter|irctatl<»n of the Itlld* Jtnd liit liberal read 
Ing demanded lt\ moduTi wUnce wltli ILs ideas of 
evolution and iis demunU fm itdllions or billions of 
past jiars for evolution to 
him work!d iu 

T) A1)H> hroadcusting csin 
tlnm H to (oak* progress 
iiamtli bj month Not onlj in 
the matttr of piogrum fea 
lures Imt In quality of repro- 
dm tlon Ihe radio t)nmdcu8ter« 
have bet II steudllv improving 
In thtlr Htrvlces to the great 
radio audit It seeiiiHonh 
vesterdav that one of our edi¬ 
tors went to the original WJZ 
BfHlIon in Newark and de¬ 
livered a quartei^hour talk on 
Ktluue Uu nihcr cKlitorN secured n»dio seta for the 
(Mtaslon on< tdllor lM>rniwln), an nlrplane recolvlng 
s< r salvMguJ from waue Anriy junk heap It was a 
rare treat to luur our ^mfrert talk ovi r Hie radio In 
tlu short Sim* ttf two \tars thlH broad*listing huHUn*«s 
has hctoiiu c* inmonplace Oiilv a few weeks ago we 
licHid lit* siijh editor hf>enk from stution WOH In 
Niwmk So natural was th* reprt»du( tlon on *tur loud 
si»eHker that we could even lu^ar when our somewhat 
nervous c^mfrere guliXHl thovn a glass (tf water' 
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Untangling Our Automobile Laws 

How the Motor Vehicle Commissioners of Ten Eastern States Are 
Working. Together Toward Uniformity 


By the SCIENTIFIC AMERICAN Stuff 


|\\ INH uktwhJ uiM^n tliH tihstruer proposition 
Unit oiir iiintiir X likli and inillb lasvn 
miWlil In Im. iipproxlnintt h llm sinne 
Ihroutfliout Hie UnlttHl Sillies HndniKHilIn 
ion<rtt4 one lliai itt tills time tliev fall 

-- far short i>f am h nnlfonnltN the m xt 

fRiInl to 1 m cUsiiisstd Is oh\louM U Imt arc K"ing 
to (lo (ihnut It j* 1 lirout,li wlml and under whut 

Juvlsdhtlou are wi to mis U unlfnrmlt> ^ 

Stveral midtrslini tnktn till tin nrimniLnl la rt to 
urg( a I’tdciul luitnmohlle and tniftlc law Jo )m Him 
oneH Urst Impixsslon would U that Hu was to htwi 
uniform law N lo hn\r om law and that Ihi wav to 
lane ont law Is to hn\i I<dtral1inv iJiit more dilllRr 
att tonsUUiatlon tasts douhi ui>on the wImIoim of ]uit 
tln^ this prohUin In lla han<ls of <*ongnsH 

I he iiainhi FH of a stati iulslahne aix of two opjKisi d 
]Milll t( ul \nu t les ami In adtiitlon tin \ often UUld* 
nfiaiph on lla lm'^Isof(It^ \s (oiintn Hal asld* lioni 
Ihest two (Hilnts tla v npnsint a falih hoino»,enious 
aadmrnpmt whoh, with Idmthal Inttrestn Ihroutfhoul 
thf Slatt In alnaml evirs Instami, a State Is titlur 
u nuinurat luring nr an at^rh nilnral or a mining ont 
Its major mad prohh m nvohis dtsttmtiv nl>oui main 
tenaim or dlKtlmllN ahmit original (onslnidlon It 
firndtiei H gasollm orltdiHsnt Ihi miinnfmtiln of nti 
lotaohlhN Is ni Is not om of Its major ludnslrU»H Its 
larg(_ dths an ftiininal iRdnls so that (like Massai hii 
mils N( w ^ ork ami Ponns\ 1 \ ania ) It pmfllH from 
through triak tnidli oi elsi (as with New Jersiy and 
(onmelhiin Its iiosition with nwinat to Hiah trallU Is 
HiihstantlalU that oiaapled In l^ilgluni In tin war On 
4\ir\ majoi iimstlon of]ioIks toword tarn trucks gnn 
oline roads ta\m and ttllui nitnmotlM prohlenis a 
(hnndil deilslon tan nsunll\ Ik renthetl as to win n 
tlu Im St IntinstH of Hu Ih and n hill <an Is 

prtpand and passed (U iHng with am ghen imlnt In 
Hiidi fasidon as to consi [\» Hies* Intiusts Thin when 
(*onformlt> with a miHonwIdt hglsIntlNo standard Is 
dtslrisl w( II itPiisldt n (I and ddinllt a< thin can lie had 
on (MTV rount and fallnrt lo eonfonii on Htum tounts 


from this would Im i horrible luMlge-iMtdgi'—an alltmpr 
to (‘onijjromiHe l>elwein irretondlahleH Its passage 
would be umleretl dlfht ult *>r Iniptvsslbh hv reasttn of 
tia namlK r of mgailve \oteH that would Ir nect ssirated 
h\ tlu ntlir ntatgnanit *»f vaiitms of Its proNlsIons 

E l statt-H If enmtid It wimld at 
*11 In some K*( thins and jKRirh 
Aould not la (ongresN fault—it 
Inhtrmt In u iounlrs as big as 
rs Our whoh * ITori ought to lie 
k*Ht» lssiu‘s that Invoke valiant 
hu ivl vUwihdvits *>ut of t *vn 
g,rcHs rather than throwing 
I hem Into (.ongnws us wc 8*» 
*>ften do 

spiaklng siM'dlUallv of the 
automolilh siiimtion we want 
suhsiuntlaJ unlhvmdrv , but 
we must fan tlu fact that 
emiiplt t* unilormlt v on all fi a 
lures i>f th* hiw among all 
d8 Statea Is not jMissihli Wo 
must |s nnit on* h Stat* h> 
d* lerndne for Itsvlf wliether 


■ A LWA K5 the danger u present, jp/icn 
some proposal for legislative relief 
from an uncomfortable idudlion u 
being freel]i tallied about that the taU( 
will exhaust the matter and there tvill be 
no action The aulomoin/tng public how 

—— — .. -J ever, at least m the states named m this 

article, has everp guarantee tfifll the dwcu^Jion of uniform 
mo/or-ve/iic/c laws will not end m lal^ The orgamzaiton which 
We describe has made m two years a very large confritu/ion 
lotpdrd umformityi If the idea can hut he mirojuced in all our 
states, and if ivt nu// but he satisfied with a gradual working 
fotvord the goal it is (he best means for remedying the intoler¬ 
able conditions outlined m the preceding articles of this senes 
in the Scientific American for January and February In 
future issues We shall analyze the proMcm /up (her, and show 
other means of promoting umfoiimty and of dissolving the pres¬ 
ent tangle into which traffic has got itself m onr most highly 
motorized states For the hackgiound of facts about which the 
prescnl arfic/e is 6ufff n>e Wish to acknowledge our heavy indebh 
edness fo t/ic i^ind cooperation of Hon Robbins B Stocckel 
Motor Vehicle Commissioner of Connecticut — ThE EIdiTOR 


It (an or * an not tonfonn on *a*h pn)|M>se*l *<Hint 
Anotlu^r major jHiInt would Im th it of taxation The 
hiKliral if*»\emment iilrLads Infilnges rather lnrg*lv 
uiHin the Hourtt^s *ir taxation that are available to the 
siatPH C*rlalnlv tin proiawil to rob the SlatPH of the 
Mitonuihih lh*ens* tax w*iuld be resist* d lo the last 
dll(h And so inmh of llio nmehlmn <jf auhpinohih 
(aw and anioniohlle admlnlstnithm revokes ali*:ail tlu 
taxing and licensing powirs nnd pro* * dure that a I ep| 
*rnl law with StiiU taxathm would Im Iinpractlrable 
It might he urged that the Fe*Jeral (hnemment <onhl 
ndmlnlMt*r the law nnd tidim thf tnsis apiRirthmlng 
these among the Slates The weakiussps of suth pro- 
*<kIuh an obvious but wi nmv pass over them and 
Inuiilr* alHitit the inf<ircement nnd udmlnlstraHon of n 
1 *d*ral traflh and tax law Under the existing regime 
Hie stii* udmlnlsiruthm and the State courts and the 
Slat* pollcx piovide an elTklent miuhlnerv for toking 
care of the aiitonMdilllst In his contiuta with tlie low 
Were Hie Fisleral Oovemimmt to take over this husl 
ness the States would iverforee dr*>p out The Federal 
<]ov*minent would Im^ left holding Hu bag and an 


ai)|HKi)lng in bederal e*Hirt against nny nireodero whom 
he might arrest or NummonH? 

No control of the nutt>Tnol>Ue Is essentially a State 
matter L>eHlrahle uk Is uniformity^ It is to tie uchteve*], 
If ul ulh hy action among the States Offhand that 
s*>unds hoiKless It will douhllesK surprise many read 
trs to leam that steps tfovurd voluntary cooperation 
lietwetn the States have already bwn taken, with tv* 
MdW Hmt justlfv an enthuMastlc outlook ui»n the uUl 
mate poHhlhllllleK The agency through which this prog 
resS IniH been atlileved Is one Unit has Itself grown 
out of the uuhmiohlle 

lllMtorhallv the motor vehicle became a pr(*bleni In 
Stat* admtnistialion onk with the lntn)duttion of 
llienses The attempt lo keep up with the Indimtrv h 
growth has itin Mihutantlalk parnllct In all States 
Jmpostlhiii and coUe* Hon of the tax was orlglnalk In 
Hie hands *»C the Sc'crilarv of State, and Hmt of en 
for* Ing the train* laws b*Hame in tlu natural (xiupim? ut 
events n jhiII* e ninthr Ultimate^ the niiloiiudtih 
Uccnw* bureau grows Inhi a Hcpiinite administrative de 
partment of the State under an ollklal holding hohu 
such till* as CommlKsioncr of Motor Void* les Once this 
lM)Ht has bvHu cniiud mm h of the nuuhlnery of ad 
mlnlsirallon of (he ordioar> trnlJl* laws 
gravitat*s Into the in*iimhtur*H hip, Ir^ 
luusH *if the tkise th^up lietween Ihs-nseH 
nl when **>nvl( ihms because of th* mcessltv 

fe relief ultlmahlv upfiearH of keeping Hit 

^ *<impletc HHord of every car and every 
k drivir and he*uuKe*if the unforeseen com- 

iJL plexItliH and rmidll*ali*>ns of the whoh 

Will be huslnesK of regulating the mohir vehUle 
ic how whhli falrk demand a single s|ie*!nllred 

f m </iiJ adnilnlstniHon 

um/orm Motor Vehicle fkamulsshmer Is 

n which slmplv foned to lie ismipetent—If he l«n I 
!ri6u/l0fj otlit*e very soon gets Hu better *»f him 

ti an*l he iimkeH way for u siuttssor who 1 h 

I aiiou ludds one of the moat resiRinsIble 

ivor^mg jdacis in the State ndmlnlstrathm and 

tnioler- tenure of ol!l**e If U d*>e« not 

li senes break him makes him an ex^iert In hla 

try In Held He g*R*s to Hu hglHiatur* asking 

\d show lerrnln imasuns and telling wh\ h* 

he pres- 'Mints them and the law makers glvelilm 

t highly "bat he wants nn a llUral scale hecuusiMif 

» k ***** nhvlouH disinterest* dni*sa and the oIh 

'b'us authorltv Ih hind his reiimsts More 
! than In unv otii* r depurtimnt fif the State 

ifocc^ei administration the Mohtr Vehicle Com 

lJ)ITOR trdsHi<iner iKsomes the oigin and mouth 

■ I.. piiKs of Hieenilri State with roforeiuc t(» 

all things falling undir hls Jupi^idictlon 
Well woiildn t It lie a good Idea to get 
111* sc Motor Velilcle (Vinimlsshmers from the several 
Stales together *mce In awhil* g*t them to dlscuHs and 
agie*' aiMin matters «)f ctunmon Interest, gel them to 
lake tlu resuIlH of siuh dlsfusslon and agreement be- 
f*)r* tlalr home leglshitiiresf \\e have every now und 
Hun a nior* or less jnf*inruil conference of 0*)vemoni 
to utlnln harmony on inatrers of common Importance 
WoiiIdn t there be a v* rv large iirospect of unraveling 
a lot of the tangles now exKtIng In our 48 traffic laws 
hy nu‘.in« *tf such confertnits of the Motor Vehicle 
f’^inimlsHlon* rs? 

There would lie, most tmphaii<‘«llv And as a matter 
of fact there Is. 

By In Vito Hon of tho Tax Oorntnlgsloner of Now York 
state (who dlwbarges the functions of Motor Vehicle 
Commissioner, so far as they are din* barged at alt In 
the Empire State under existing law), representatives 
of the motor vehicle administrations of MaKHachusetts 
Hhode Island, Connecticut New York, New Jersey 
TVnnsvIvanla an*! Maryland met on Sept S28, 1921, and 
drew up articles of assoolutlon under which, on Novem¬ 
ber 18lh, the Confer* nc*? of Mot*>r Vehicle Admlntstra 


will hii\( no India in* wlmtivir itixm (h*. posMlbllltv of 
*onformlng on otlu rn 

Tn t'on,.,n'ss th* (ust w<nld h* *pdt* difT*r<nl AH 
Ih* vjirhd inttrtRiK of Hu pt*(*ding pnnigraph and 
Dumv olluiK v\Muld Ik pH* hforkinl inl<» tlu one ring 
( oULrtK^hmnl din* iisRlnn of nnv |iro(H)H*d unlf*»nii auto- 
mi)h|l* iinii Irudk lawH w*tuld digriifnit* Into nn orgv 
*>f Id* k( ring and log-rolling \n\ hill tint might Ikku* 


enormous new *UrlraI nnd judlflarv imi*hlne would 
Itiiv* to he built up nmre than absorbing all the inoncv 
that could jRisslhlv b* wrung from tlu ntihinaddlist 
lust on* iKiint hi llUisIrnU the Imprmtl* nbllltv of this 
proi»OHnl would the traffic officer become a Feilernl 
nprn^lntee (Jiitslde the local jmvIIcv force or would he 
remain a niunhlpnt policeman, regidatlng Ids busy 
sfn»et c*>rner iintler Fetlenil laws and regtihiHons, and 


tors was deftnltelv organiml f*>r bustness These artl 
cles set forth the rnemltershlp of the Oonference, they 
provide that each State shall l>e represented at each 
moellng !>v one or more members of Its motor vehicle 
administration but that each State shall have n single 
vote (hoy create a President snd Secretary of the 
Conferen*^^ and an Executive Pommittee, they provide 
(UosHnwftrf on pafic 2ii8) 
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Houses of Mud 

Old-Age Pise Construction as an Answer to ihe High Cost of 
Building Materials and Laboi 

By JuanUa W Porter 



“I\CK KanHflN City In hnu the rtixt house 
In Autericu to be built of a material useel 
In KuroiK* for aKes——the imblU Is 
unxIoUH to knu^ sonielliing about this 
Hutrtrtunee ^lH<^ what Ih It? Whut U Its 
orljsln ItM Hpi»earunoe Hh udvantuges uh 
a building muterlal—If It bus any? 

ttie structure to be made ut tlte pI«^ In an KriKliNli 
residence A model farm iiiu> follow this experiment 
providing It comes up to the exisitatlonH <if iIk iHjIhl 
ert The house ju»t being erected I« one which promises 
much U 1« Old ElnglUb In tjjte, Is made of the plnd or 
runimed earth, with a stone foundation uism which 
are laid flpUt railroad ties Shingles of aspliult are to 
bo uaed tor roofing A dhldlng wall In the grounds will 
be made of the Rume pise muteiinl united with tlleu 
Just what li ptsd? It is merely the 
Krenth for rammed earth and rammed 
earth U an excewllngli giHitl material for 
building walls, walls for buildings as well 
as walls for defense The tKld thing Is 
that Us very obvious merits should so 
fai have receUeU such small attention 
Tlie oonstructhin of buildings b> this 
method Is exieedlngly simple, the eartii 
being converfeil Into walls bj means of 
molds made of shattering, into which 
the earth Is rumiiHKl b> means of a plsolr 
or rammer The rammer Is of the great 
est (onsequenoe us It Is on the skillful 
handling of this tool that Hit tirmnoss 
and durability and, In short the i>erfe< ® 

tion of the work, depends Although It 
mav apiieur vei> easj Ut make"-and an 
amateur iiwip make It If lie Utllnws dlrc*cth>iiH larefuily 
—more dlHlculty will be found In the exisutlon (hnn 
at first seems possible 

A frame to hold the earth Is made of shut tiding Tlie 
plunks are light wood one-lncli thick eadi ten U*et long 
and fastened U»gether with foui strong 
ledges on eHch side made two Test nine 
inches In hiighi Tills mold Is divided 
Into three divisions each of whhh re 
quires ont workman Of these thres how 
ever, only one nee<J« to l>e a skllleil w»)rk 
man, tlius eliminating much exm nse In 
to this mold earth Is fiouped U> the dejitli 
of three or four Imhes It Is ratnmed or 
heatrti with Ihe punimer until It Is firm 
and hard and the rammer does not leave 
H print All water must Ih* pressed out 
of the soil Tills prticess Is repeaPd nn 
til the mold Is tilled then the hoards are 
removed and another tier Is mudi on top 
of the wall Just compleled A nIne-foot 
wall can lie imide In u dav In fact tlie Typical ac 
building ninv lie arcompllshed much more 


of clav All mnijN til fni vegetation ar^ sulfahh as 
well us hrh k tarilis Mioug earths with u mixture 
<if gravel whlih fnr tint ri twtn t aiim 1 ‘arvt for mak 
Ing iItht r hih ks tlh oi ptiibr^ ar« also suitable 1 Ium 
gravelly earlhs an \n\ useful and tla last plsO Is 
imide fnun them 

It Is obvious that I iHis 4 ,n «xtierltHncsl in handling 
plN< must HViierhilwid if (i isf In pari bulhliugs imoh 
of this matt rial Su fast u ibis metliud gaining ground 
in (’rout Itritain tiuit Improved nmchlntrv Is lalng in 
tri»cl\n-ed to do tin raimnin,^ of the walls and this will 
i\|Kdlte tin work Mtnnwhllo the lutual tncllon of 
plw^ biilhllngs presents so little dllHcultv that it can 
lie dom hv anjoni who has the atrenglh to shovil earth 
and wield a ramnar pfovldetl he will evcrche the 
cure to set that the molds tir Iwixes Into whhh the 




Start of a pib 6 wall on a brick foundation At tKe back wiU be noted the molda 
in place for a section of wall 


soil is hbovi lied all k« pt plumb and In sindglit Urns 
riio pioneer wltbr ivin wHh no previous knowlcKlgt 
of pint, mi) walk on lii’^ building If in has a well 
tlioughtsmt plan 

One dlilUult) In the nsi of pls« seemlnglv has iM*en 



Typical aectional mold employed In pis6 construction abroad The heavy crons- 
membera make the molds extra firm 


Pis6 construction under way Ramming the earth 
in the molds until the moisture is pressed out 

that i)is4 alTcrs the much H4>uglU wii> out of he dtlemmu 
ODUlul liovi inment rejHjrts show that In Britain raw 
tlmlier is hnrdl) oidalnable and swasoned timber does 
not ixlsf Tin same Is trta of shites c(»rrug«fed 

Inm and every oHur form of hgltlimtte rooting «ul>- 
Htamc Ami If thiM products can be 
found in tla raiw all the brickyards in 
Grrat Brh iln cannot half way supply the 
demand slmi 11 will lie live jeiirs la^fons 
the output cun ei[ual what Is ncsHled ww 
If tliosc maU rials alone have to be de¬ 
ls mb d uism 

Among tin mnnircHt advanlages of plsd 
as a building inntulal aie Its extreme 
cla ipniss IntiatncMl lultor nioHtlv cun t>c 
i iiiiitoM d lb sides this cm odohiIc advan' 
tugt tian is tin saving of transixirtalion 
(haigis now Much a bugliear to builders, 
slmc soil al\\a\s is neat at hand 
< omii»rt of pisi houses Manv ilegrcHw 
the molds , ,„,p ^ pj suuum i Uian c \« ii housc^s of 
hiick and Mama I and easier to Iieat la 
w Inn I I lain an\ oilic r 

rriotliiiKv imb s( I uc tihlc IPiords exist of houseH 
built nimicHii uuluilcs ago and Ktlll in isrfcst preser¬ 
vation 

^m^ll ixiMiise of upk»*ep riu doors and wlndowa 
arc the onlv |taiis requiting piint or replasuniit 

_ Btm tlcuih IJii prooi Since onlv tin 

lloois windows ami (bM*r casings irt of 
hnaf*ct and often cun iln IIoopn arc cs»n 
c ri Ic the u Is little to iann 

Vriollai wav in wliiili plsc makes an 
appeal is its adaptabllli) to inmv llnlslu^a 
With 1 itla p Nluuo OI fnsco -tla lattci a 
uiv im\(tcnsi\c vet Is lullfiil tinlnh » im 
plovcd in 1 iiinn - i most Ih luHful c\tc'- 
tiorian la oltiMlm d sue 1 j hi,iisc*s apjM ar 
like fir moll cosih nsiddiccs If a ik r- 
fes th (in (dorm d hnlldnig Is nec <h d sn, h 
as a ham In i countrv idmc oi housc>s to 
huld VMip supplh H piM wKli Hit tintsh an 
swep-, nil ncs ds of scivlcs and tliiraiillltv 
I la same buikllnp. with i coil of rough 
avy croHR- gravtl makes a mot, slgditlv lapldlng at 
a u I) little adebd c ost 


rapidly than bv an) edher building proc * . iv a . « 

ess known, bo It In elnlnad bj the pl«^ proponeutB, mnoved namely the bau uppoBed Ivelief that the work A SUltlC OF Dynamic AlOIll? 

As regardn tlw klndn of soil Bultnhb for pis*' build- could be done <mlv In fin warin scaMiii In f’unndi | \ Xniurt for Apiil JH I lol W It ( iinMtbc II Kn>s 

ing, ftll 0 MTths In general are fit for the use when they where the cHmute N rlgoi^ais m<vre than half tin vear £ home wliters still lonitasi the stall, atom of 

have not the ItghtneHa of |»oor lands nor the sIKTiiesH Htrmtures erected In <ol,l weather have been as fns lovls and 1 nugmulr wltti tla dvnainlc atom of Bohr 

froin erne Uh and ns solid ns those made In warm si a 1 y\,> alhrnaflus wen nmrnallv iscluslvo It 

Hcms The conHinsUH of oi»lnlon however Is that It Is not s,sni to Ih reall/od g,ncrall\ Prof tamplall 

belter to build pis*' bouses when the weather W n,,t too m^vs that anv luoonsJsp ii< \ iJaic aai) have lieen hc^ 
cold thuH eliminating an * bmc*nt of ehanc*e twesn itam luis vanislod (oiiqdetilv with the luihlhu 

In order that a test might be made by mcalem hulJd ,,f i{,,hrs hilti vows ,ui atnml, orldfs since nihm- 

ers of this old ait a demonstration homa csmslstlng of ulallons alMuit (hemh il constitution based on the jdatto 

sl\ rcMmiH and a bam nltachocl whs er(*cted ul («ulld atom < m Ih translated dlrociB Into Ha language and 

ford Hnglund several vcaisago 1 be walls though US con, iqitions of the rfaaanih atom 

InclieN thick esmt lesa than '^HH) for the entire building Tin fundamental Idea c,f I^wK is that non}Hdai esuu 
as ngalDHt the (\)st of hrlck walls which would 1)0 jpiUOP bin iiJon consists In the sharing of obs trons latween 

A honae of fids size ean l>o built In a fortnight and It atoms In mk h i wav ns to csunpbte shdih ebstrunU 

will last for generations The t^t was no aatisfutorv conflgurmicais If the sharln^ cjf mi ede, (r<;ri mc^uas the 

tliHt lending EngllKh anhitecta hove taken up the w<»rU nharlng of an orbit and If the sluldt flcMtronU <*on 

of building pl»^ house s as one outlet and n \<rv iru tlguratlons an* thcisc in whhli the groups of highest 

iwrtant one, thmugli the almost blank wall of building quantum number an completed as Hu\ are In Ha rare 

{leHslmlKin existing In I nginnd tcalay Indeed It in gases then the Ta w la l/cmgiuulr tlasm e*xi»n*sHed in 

largely through hnlldlng with x>1b^ Hmt Hun seeiuH terms of Bohrs conn pHons staloK that ma h com 

any |>OHslbllity of rellivlng the bouHing Hltuatton In iHumilrt are formed when some of Ihe eletlionlr orhlls 

those countries wheietla Nhortnge in hinil)er bilik 1 Instead ctf Hunminding one nuc leus onh Hurround l)oth 
ment and nlincmt ^^*"0 material dchhUhI In a house and tlurefon help ti, <omplotc the (iiiuntmn gnmps of 

__ _ with the added dlftbtif v of the exfortlonate freight I>oth It In tip n im ndv a nmlic r of llngtpHdc alteration 

PM WoRin procats of huiUltng. Tho molda ato rnteB when those mat* rials may be iM*cured dntve build to Interpret In tt hum of a dimuude atom n)nclu«lonB 

•hlftail kpvarda m tba eotutructlon progmaeo ent to seek some unbatltute it seems hlgblv pntlmble which have hem remhed on the huHiH of tite Htattc atotiu 
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The Story of Steel-IV 

The Huge Blast Furnace, in Which a Fierce, White-Hot Fire Reduces Iron Ore to Pig Iron 


IHh inorinifijH of ore hroutflit dowTi 

T tlio lakeH totulIlUK In a nlnjclo >Hir ftd, 
toriK huH to bt- UlHiKiHod of qulcklj 
Jit the end of itn joumo^ J liat part of 
It which iH to be tumtHl Into ateel f>n tin 

-^ shiiriM of I^ike Mltlilgan and File Ih 

londt-d Into hune stockpllea ul tlu larlous Kter 1 works 
and tiutt width la to l>e ton\trtisl In the Plttshurkh 
dlHtrht Ih transfiiiotl liv nnloiuhrs fiom ihi tat hIiIiim 
dirts tly to rullruud tarn 

The \aNt (detl idant ar (Jmm on flu Hoiitlam Hhoie 
of lake Mhhlgan (oritains ila nio ii uieto-datt plant 
In the t idteil Htutis and Imudh s tie lar^ st aliintint 
of tt»nna(„e lltti (la on sieituerK (ntei an ariifhlal 
onnalj J. fts t flu p ami J'lO fiif w bit wlilth esttnd*^ 
dfFit) fttf Inland ftoni tla lakt Ila oh Is dUtliar^nd 
from the ships h\ tt n IltditI anlo oh rs of tlie t\iH 
d( "k rllH d In otir Mar( li Ihmih w Itii )i defiostt 11 In a hmf, 
t rotif^h pa I a Ik I w LI li tla dot k U oi kln^ In lonjiini'' 
tlon wltli lilt in an k n llooxtr & Mason traxiMln^ton 
Hjir taid^ts IhtHt Iiui,e stiia tares an ''►iK) feet In 
lenkrli andtaihont nirrltsa 1') Ion ^fiatelaa kt t Diet 
tll^ the ore up fioin tla inaiKh and (air\ It hack to a 
stotkplle stoia^i basin fimn width it In taken as 
needed to tla blast riirnatts IJ of whkii aie arranged 
In a Itnig line piralltl with tla sttukplh Tla storage 
jartl width Is 4<K)d rtH>t In Itngth, has a tapacltt tif 
'irtdttOtH) ttms width Is snIHtkni tt> kts^ii the <lar\ plant 
going dining the wlntir iia>nths wlan laitlgalitm is 
HiiHiantletl and nti on i an la hnaiglit tlown 
Parallel with and 


Vs tlu gas* s tnttr the stu\es (iwtt sttiM^s are lieated 
at a time) a oi_uatn amount of air Ik ftd In with them, 
and lUt burning gases as they pass through, riilms the 
llrebrkk within (t» a high (tiiii^rutun When the proi>er 
heat is rent lied tlie gast^s are turned Into the adjoin 
ing pair of sti»\es At the same I line the ndd air fnan 
Ila blowing inglnts Is tuused to enter at tlie btittoin of 
the now beaietl sto^eH auih In passing up through the 
horn I comb It takes up the heat prcvloush givm up 
In the furnace gases, and entira the blast furnace at n 
higli temp* ratiiH thus iistorlng to the furniue a large 
iiRusure of Its beat 

Tlie operation of tla blast furnacL, as w-e IniM said 
Is continuous and tla tnuperutuie \arlos ns shown In 
till ai f*ompan\Ing page, from that of the molten Iron 
( r»(K) degress) In tla luartb at the bottom to thnl of 
the (ohl fbulge as It U fed In at till lop At regular 
)nter\alH tla slag and the hot metal ate sipuiutth 
drawn ofY Into large hidh^ the slag la Ing h luled awa> 
to he iiustad and utlll7(d In the luiient mills alldltu 
hot natal bi Ing haiihd to the ml\(rs and tla nee to the 
Be^HKenar lonHrters or to the o|>en lanrth fummes 
as will la* deserllied In siilaiequent diapters of the pres 
ent Hcrks 

Referring again to the drawing on the ueionipanjlng 
page It should hi evplalneil that tlu two right hand 
stoves are lieing laated by the burning gases whhh 
are led in and Ignttisl at the bottom the \al\es from 
thf cold all pipe Just la low lading clomed At the top 
of llase two stoMs the >alves oisnlng to tla hot blast 


Hfti He^en to dOOO horsepower gas drl\ra geflier- 

ators and blowing engines 

Returning now to the proe*esH of reduction In the blunt 
fumaieM tlie limestone Is used to ‘draw’ the allloon, 
sulfur, inungan<*se, alumina and other Ingredients, ex 
<ept phosphorus, out of the melting Iron In Chls ptis"- 
e*s8 there Is formed a frothy substance (which includes 
ashei of the burning coke and various product h of eoin- 
bustion which do not imeuiie with the gas) which floats 
on the top of the molten Iron Tills Is the slug Pruttl 
tally all the phosphorus tumh of the sulfur, about 
ihrei^ (luarters of the iminguneHc, and more or less 
sHUtm will remain In the molten iron It is the olu- 
mina, lime, and otiar 1ngreflle*nts of tla ore that form 
the stag 

Cuke Is uwal almost exclusively In the blast furnaces 
of the United Sfalt*s It Is made bj baking bituminous 
loal for *!« hours In closed ovens, iwo-thirds of a ton 
itf etike ts Ing prodius <1 from a ton of coal The blast 
fiiniiue dike miwt ha\e siMsial iiuulltles. It must be 
Ktmng enougli to Nustain without crushing the huge 
burden of l^tO tons of tlie load In the furnace It 
imfst lie )ionins ho tiuit tlm hot blast inav [lass freely 
through It It must In* \ory pure and bum with very 
little asli (’oke lon'^isls uf about 88 per cent carbon, 
and It Is the burning lokt togellier with the red hot 
hla^t aH It comes from the stoves which euinpletes the 
final pnK*eKH In the lower part of the fumnee of melting 
the Iron and tlie slag The pig Iron uh tappeil from 
the furnace tonlains from three and one-half to four 

|iep cent of i u rbon 


bat k of the hIik kpile p - ■ ■■■ ■ i 

;iretweh( ^("VO-ton bhiHl 

fumai^es em li pnwided 

with four hot blast 

hIohh (hese are a|i* /7 

proxiumtely tlu saim in 

iadglil as tlie blast far 

nates and hut little 

Kiaalli'r In bulk lb // I 

twitn tin sloikplk // I _I N 

and the furnaies Is a it 

long lim of Hi\ated ^ ra Im II 

slopugi bins In two -■-^ 

paralbl rows on* for tvrmmm ^ 

toke and ilu otiu r foi 

OH andtlouMtom Tlu _ _ 

matt rial from tlu si 
bins Is delUt I ( d Into 
I lu trieally opi rati (I 

loiibH width (Mit\ Ilu ninttrhils to the furnute 
skip of width tluH N a )>alr ttt (luh fnnuui I lie 
skills I an up an Iniltmd rullwav to tlu thaiglng plat 
form at the top of ihc blast fuinace i lu h lilp of Ilu 
skip 1 m ing mole In sl\(y Hd onds ind Its aieuige lontl 
foidWtlug of TiHHt thiunds of oh or (i(HK) pmuidH ol 
lhm*sioiu or h»*Hi pounds of loki iVn Its inil\al at the 
tt»p of thf fmmos the Hklp nuloimilbalU dlHihargis 
Uh lo id Into i boppi r at the top tpf Ilu fin n o t M Ithln 
tlu funiiot an two (oni*s tlu lontints of tlu skip 
fallH uiMin tlu first t mu whbh Is (Ion lowired allow 
lag the man rials to full upon tlu srntaid oi lowii nmi 
The ap|Mi (om K tlun dtnwn iqi Hiallng tlu exit and 
I tu low( r ( oio is low* H d dls4 li iiglUL tlu mnli rials 
Initp Ilu ruinioi rids irrMa,^Miient priMtifs in\ 


In oHrly dayn the ennrmouN uuimtiting of kwa irencrAted in the blnut 
fum»<H* CBeaptt) Into the nlr Today tht>iio (raws are used to heat 
the hot-blast to run thr iraii fmiiinfsi of the blowei hou%e and 

In the Kaa nnidnea of the eletlrlc power station In thrw two houaca 
are fifty aoven 2600 to UOOO honwpower vas entflnea 


whbh is Hulvsequently 
reiluctMl In the Btsse- 
luer converter 


i/Mvy jurv 


$»ihrs 

I3%msmihvt 




Biptrin^ infuH Mwa# 


Diagram ahowing the dlatribulion of the furnace gauea at Gary 


pitie are closed ami tlu produits of tlu iminlng gastsi 
art pasiud out thiough the tail muokestuckH ulM>\e the 
stoN*H \i the same tiiae the \ahes tqMiilng from the 
< old all dm t at tlie ImMIoiii of tla two left hand Mto\eM 
UH oiien the gas MiheK JuhI uImim tlu in are dosed 
the ^al\l‘s HUitrolllng tlm kniokeMtai ks aio domd, and 
the Ml his o)>enlng to the hot blast pijieH are 4>i»iu 
In hnlng out tin <iir\ plant, It was poNsltiU to until 
I/e all the [tast i\{Htt(me In tlu siis I indiisti \ and 
ifTid largi iionmnliN ( hlef among thesi Is tlu iitlll 
/alhm of the blast fumact gase« for raising Hleim In 
bittnUs of Imlhrs In om rating gas inglms foi ran 
ning tlu fiirmne hlowirs, and otiur gas ingiius f«pr 
o|Miating gnuialors bm tlie Mipplj »> power uml light 
and loi ilu \ast <»ui> plant Thin will Im some imong 


nmni** or rno oiowei nou»e nna * * ri 

t*r Button In th»*w two houRM WEter frORl (vESO** 

horsepower «m* enutnen line in AirshlpS 

CT I^E cruising radius 

of alrshlpH hu« h 
Ktinl »H'y dlr- 
I Iglhle Shenandoah ’ 

/'"'sj 1 sreatlj In- 

cieased In the light of 
'*** ‘n'ratl.m no« .ip- 
«*<«*« prouclilDK lomplalon 

cmttpufpMt as the result of niontlm 

- of Htudy b\ the gox 

dry enment k ueronoutb ul 

and flclentllh ext>erts. 
Tlie de^lc( mukCM It 
jMWHibli for the ship to bum uji Rh Htorc of ganollne 
without Umn of wilglit and without Im reuse of buoy 
amy This will result In tlu Ha\lng of mant llioviHand ‘4 
of dollaiH wortli of expensDe helium gas that IlftH the 
ship and whb h (itherwlHi' would have to lie n leastd and 
wasted to ktsp It from rising to dangerous helglitH 
Hasifilm U tomiKistd of latlHin and hvdiogm When 
humid ttu produits art eurlsm dioxide, larlHin mon 
1 vide and walir vapor The first two guises OMcniM Ihe 
last Is londensid Slni e gas^dlne hhiuRcs more than 
lliH'e tliiu'H Us wlight of owgm for lomplete tombus- 
tlon Jind wince about a third of Itiat goes to form water, 
tla weight of the eondensid watii Is somewhat greater 
Mtan that of the original guHollne This keepn the weight 
of the airsliip lonKtnni and makcH unmccKsarv u liaw 


I SI api of Ilu funnae gani s 

Tlu luinmi unn HiiKhd Is ki pi going loutlnuouslv 
night Mild ft H mtairh h\ moiilh and viiirlu veai until 
H pall s Ih (i>mi m f i ssjirv Huh mh fnrnm i h wlib h 
have a Hs iiid fpl Ht M I a! M Ml s cfinllinions ((i>ei a tlon T hi 
drawing on tlu opiMisiK pa,,,! ami ila ?i vt whifh n 
lonipanlis it ivpliln vitv (liailv tlu oiMiatlon of tlu 
fumiats ind (lu p?ot<s> bv whbh the Iron is stpar 
alid fiom tilt 4 >H and <<illtitid at ttu bottom of the 


our reaiUis who Hki tlu writer, itmnnbii tlu lime 
vvtmn no altimpt was inad< to Havi thi inormons and 
valuahit voluiniH of gas wlilih iHuiHd out of tlu to[> 
of the blast fumaii s | lie first atteinitl to nave part 
of tluse g tpes was to bum them uiuh nieatli steam 
boilers and sunre jMiwer for tlu ofaratlon of the blow 
1 rs (tc bv steam engine^*. The lalenL development Is 
ilml inn lid out at Huiy Tlu dlagiam whbh wi pre- 
si lu glMH thi dlKtrlhutlon now made of the fumai'e 


of tlu lifting gag whbh lurotofore huK been n feature 
of long ttIghtH In an airship without the condensing 
divke, the iraft gmws lighter as tla voyage progresoea 
I wing to the I'onsuinption of the Ibiuld fuel This re- 
sulta In the airship s rising higher and lilgher until in 
the intiHKt of Hufetj some of the biiovont gas has to be 
liberated Thin reduces the reoerve buoyanev If tmfav- 
(trahlc londitlons are nieb and m curtails the length 

of nights 


fuMiiu 1 I li< air foi (ombustlon Is Inirodmi d at 
tlu ImXIoiu ol tlu tuinaiiH thiongh a werb s of water 
iiHihd tiiHris whbh inter tla funince mar thi top 
of the hi iitti An eniirmoiis nuanlltv ol air N riiiulred 
foreadi furnaii and this Ih suiiplbd hv hiut blowing 
engines kaated at a dlstamt from tlu famaiss The 
air entirs at an averagi presHuro of IS tKiumlH per 
sipian Imh 

The hot fumati gases are led bv a lurgi pliie from 
tlu tffp of the funiaei Into a duHt latihir and nfti r 
Im Ing (Iiamsi In a wiishtr Hu \ are leil through the 
hot stoves, of which then are four to each furnace, ns 
shown in our wash drawing and in the line drawing 
on this page The stovea are cvlindrlcal plate-steel 
structures tntlrdy fliletl with a honovnunb of firebrick 


gusts, of width tla twdve fumaet's at (Jurv produce 
fiery kaur -id lOOtkki table feet (If this total amount 
fid i)er tent Is usid In heating the hot stove's The steam 
IMiwtr plant useH 7 |x r cent The primary woshors 
for the hot blast Mtovi*M and Ha secondnrv wasliers to 
di an Hu gas again lu fore II goes to the gaw holders 
uses S'! isr tint of tlu g«a Tlien the gnat blowing 
(nglnes use 15 per tent, and the remaining 45 per 
cent Is available for running the gas eiiginoB in the 
olettrlc iH4wer station The |fns as purified has on 
average heat value of yo RrIttsh thennal units per cubic 
foot and If Is estlmatid that two and one-half times as 
much power can lie derived from n given (luanilty of 
gas with g«s engines as con be oeeured with boiler* and 
Ktenm engines The blast furnace gns serves to operate 


Airships of the future equipped with the compensa¬ 
ting water cbndensallon device will be able to inrry up 
fuel in quantity onlj limited by the buoyanev of the 
craft and the requIrenientM of space, and will bo able to 
burn It without releasing u com(»ensfltIng quantity of 
the pHTloUH helium gas 

Water condenration npparatu§ will be InstaUed on 
the "Shenandoah,*’ formerly the before long 

flight* through the polar r^ons or elsewhere are at¬ 
tempted, according to present plana of the government 
experts. If the airship of commerctal type the «ZR-8,” 
which la now being built for the United States by the 
Gennon government, la successfully delivered to this 
country, It also wrIU be equipped with the new In 
vent Ion 





TYPICAL MODERN BLAST FURNACE GROUP. SHOWING THE BLAST FURNACE, IN SECnON. WTTH ITS SET OF FOUR HOT-BLAST STOVES 
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By J Malcolm Bird 

Secretary to the SciENTtnc AirEJUcAtv Psychic fnresUiihtJon CotrAoittee 

¥ 

UU February Issue carrlerj a sum make on her threat ot six months ago to mifr are equally poiltlve that the medium may rendered 
niury of the c<»ncluHlons remhed to for libel completely Inunohlle without the slightest preindlce th 

that date In our In\e«tlgaiion of thf much for Mrs Y Just a word of humorous hath any nutterlallsing powers whUh he may posseMt^^ With 

eld rronle reiH tlonHt»f Ahnims Phis fire from Mrs. Touimih, the medium who "ran <iut on our best resiwjcts to the proponents of both these theo- 
wuH whollj In order All electronh us at the last tmiment According to advertisements Ih are unable to find the slightest JustthcaUon fhr 

prattitlonfrH iih doing the wime the Chicago papers, doing business at the o|d«< ft||||eiltegorlcaKopinlon on the pplntf Which We befleW 

thing In HubstmulHlK the name way stnni^'phone for on ap^ntment At the end of ^ cmd he setUed only by if'jieihilne p^terlgRa- 

The nucHtion of pers<mat(" fraud three-inch irfsertlon Is found a word of warning to the Ing medium (we assume fbi* tlNVpUrpoM q| 
enters so slightly that eoncluslunH faithful 'Pay no nUtntlon to false stoiiee of Jealous tlmt there Is suc^A and trytn^t qnt. 

draun from exporhiients wUh one disdpio of Abrams pwiplc or pnffllouthms Mrs, Tomsons seames In New We were qulhlH^re of the obj^loos, from 
may fairly b< chnri^ed or credited agaln-jr another Hut York were great trluinpho. Proofs on tile In our free side and from the other to thff^Jferocedure Wjtldh we 
4n the ps\chk d<ld, each imKlIum Is an indeiiendent reading room" adopted In our four sittings wltS^Pecoraro Had^we 

prohhin \Mdlt a slngU Niaeessful demonstration would Ho that's what’s the matter with us—were Jeolous! had r-omplete frwdom of action, we should have adopted 
be Hunhient lo show that (he ol>Jwtl\e piipnomenn of Perhaps, some day we shall seek a cure In Mrs. Torn* many of the devices whlth are suggested by onr corM- 
psyi lilsni o<<iir, one would neinl n large nnmlier of sons free reading room pondrmts and many which they do not appear to have 

[srlintniH wlih a largi nuiaWr of fniuduhuit ojioraforN < nndng down to the Pecoraro cg^, we must present thought of We should have tried the e/ffltt of sub- 
cuMrlng a wldq nmgi of pin nomeua and imlulling no an allhl for Dr Vecchlo We statOT that Ifi Nino won stifutlng fine sewing thread for tloyta^ and wires, 
doubtful raws whplt m r befoie one would l>e justIHeil our money. Dr Vot^hlo expecteil !o Im? the beneflclary We should have tried the effect of the medium 

In drawing a negative londoNiuu This was baseil upon Dr Yeochlo's remarks to a A^etr In his plat^ with sticking plaster, ^ We should have 

Nevirtlabss, It 1 m iiosKibU to rt\lew In some wense >orJfc Times reporter made in our offlet and In the tried the effect of a wire and of a tetflle be- 

what our psyihU ln^eKt1^a(orH ha\e accoiupIlHlud In prestmi-e of meinht rs of our staff Dr Vlhh hio reminds tween him and the apiuiratus, W# should have tried 

llfictn niiintliH, and to muki from tialr txiierltmeH a us that this Intcrtlew was given In Ninos presence, the affect of handcufftog him to his chair We slthuld 

U\\ rfaiurkM of gemrul applli uhllltv But Hrst we must and was punctuat**d b\ wmversatlon in ItiilUm between have tried the effect of putting lilm Inside a muslin 

Ul'iiHisi of a few loose endH from our luttst cases lilmaelf and tlio modli^ He grunts Hint turned to bug nnd smeuring the apparatus with black cold-cream 

<>ur brief agulnft Mrs Y Hu Howfr writing lady, as the rejMirter and said ‘*1 have won the money, and (made so b> addition of larop-hlnck—rendering It a 

givin In ogr fJecember Issue was convlmlng enough to I ^nt It ’ hut he states that he was translating what fearful Ad wondtrful mess) , the expectation would 

most ruiders, but of lours* then wen tlu>se preimrcd Nino Imd just said to him Dr Vtcchlu feels that tlie thwi be that If the phenomwia are genuine the flu^rn 

tt> aimnd or relect It Dne (vf ihe*»e was would be mainly the medium inAde 

the bag whereas trthey were done by nor¬ 
mal use of his liauds through the fabric 
of the bag, these imejM^uid be entirely 
on the outsidc^f ^)ip8ag And we obonld 
have tried h I* of otherthlngs which \ko 
do not conskl^ Jt expedient to put down 
in black and ^ntte at this stage of the 


One always cotM to the place where one 
mast chq^ the abondonmn&t of 

the conditions j^^lifch one foiild desire, and 
alamdonment the entire ln\e9Ugatlon 
With Nino wf came to this point early 
and often, whenever any proposal was 
advftnce<l to vary 
those to whUh the 

In his routine sittings ^wlth his friends. 
If we had felt i^lRiposslblti to proceed 
without the deslrcMl conditions, we sliould 
not, of courw have waived them But 
the saoifi^ of these condttl^s involved 
merely ohf own Inconvralence and a ce^ 

On In (,iK»d fnlih As ti of till this w auioimt (ft pretisinnof procedrfre, all 

sii Aitlmr now H(u(ts In (lie c<tlvinms nf f Ufht Hint statement as publlshcMl reflects strloush upou him and heoessurv Information to determine the choMCter of the 

his (huibtH arc n-sohul anil that ui are mtlniv JustI though wc ure Inclined to think that at its wf)rst It* munlfestatione could be obtained in theVay we ob- 

Ihd in our nuK lusioUH and tt) us lu wrliis In part would merely IndUuie that Nino Ih u sfjri of tulncd It ^ r 

I tun fort0(1 to Hu ooiulusinn thui >our Judguuni the dcators wc are very glad to present this tii(g|& Fflrther sittings, however, whlt^h we ex- 

has Usm <s>rnvt I am hound to ml as csuinsol for thi tnllou pressed a provisional willingness, arf elaa, 

dtp net UN far as I hon^NlB ran hut I am equally At other iwlnts in our etorj, we crltlil/^ed Dr Vec- There will obvious!} be no {ffofft^at all In slttbig some 

bound to adniit It when I find Hmt the case U Inde- chio'N conduit where we felt that such criticism was In more with the same old slRy hrvangement of Nino’s 

fetiKlhh I ata now (.ratcfiil to vnur Oonuidtlw* for order Dr Vecchlo InHlKts that he Is a silentlst and an arms and hands. Dr Vecchlo fall* to aee this, falls to 

hnvltik (NpoMfi a wrong (Uie T hois u right one may ln\estlgntor, Interested only in the truth One present at understand the necessities %f>*clen||iflc Investigation, 

(‘tune \inn wn\ the seances and not having heard this would certainly fulls to realize that in the end the investigators must 

Sir Arthur has Issn imiiMcd of blind <redulltt His take him for a ven luMve protagonist tif the medium have their way or abandon the matter He talks and 

own riini lu t( ri/iiHon of Ids aitUude us that of volun Hut w© are prepared to believe, mid In fact we have at writ^ only of Hie conditions under whttdi he will 

to( I < ounM ! for Hu cUfmci w III 1 mi sudich nt rc f^|tttlon all |>cllHn d that this Inconslstwio} between “rIIow” us furthef sittings. So we have very definitely 

of this and (onqjUtc JustltlcaHoii for his Hlownoss to speechtradycHon U mi Intentional on the doctor’s port told him that there won't he farther sittings with Nino, 
urespt (hi InpothoMiH of fraud In aiij gHm case and He feels that our nnfnvorable cvinincntM upon his be- that this Chapter is closed. ^ 

his oucnnss to that cverv iioswibk grcpiind of ha^lor might l»e taken h} opr rendcPH ns an attack up- If one examinee our experience of the past fifteen 
doul>t he ihorou^,ldy thrtshtHl envr UU slate inent Id on hU good faith so we hasten to repudiate any such months In search of a generalisation, one mnM be struck 

thlM disc ought to (lIsiM)Kc of all excuse for failure Intent We had no Idea whatever of charging him lylth bv the lack of quality in the mediums who have come 

pntiM rh to uiipndse our L^ldrn(■e against Mrc* Y anMldng more serious than extremely poor Judgment forward “Mr X” was unknown outride the section 

We Npn ad (lune facts uiHin Hu record with no de* On the Pecoraro case we have had nacre commeiA of Pennsylvania in which he was opera^g. “Mrs T” 

sire to hnruNs Mrs Y hrft Mlinpl\ Iks a use rite drives from our reader#* than on any other and this coniinent Is fairly well known In spiritist circles te tlis Iwdle 

us (c» It Do flit apiwaranct (d Sir Aithura long cri- is nlmcwt ovenlv balanced Half of those who wrl# West, If only because of her convlcttOQ wnd expalslan 

thiui of our flndliigM and usint, this uk her sole text the blame us for not t\fng Nino up tighter and the other as d fraud some yedrs ngo, but her name tUeflUt noth- 

Indv ’(halUngdl us to gnmi n review of her ctme be- half blame us equallv for ha\lng tied him wt tightly Ing to the gmeval public Neither did Nlfto Pecoraro’*? 

fore a Comndttce whirh should l)t chosen In lialf hv Presumablj this would Indicate that the way we did afid from the flplritusltat viewpoint his work Is very 

herself and should sii In her laaiu city She has used It was approximately right, but even so, a few words crude. Mro. Tottwa has some place In the public mind, 

tals olmllcmge as a imnnh of getting her name nnd ours of explanation here are In order but not one ofJ^Mch ihssis Ukely t6 boaj^ 

lu Hu puisrs and mIu prninlm m In the event that we Those who write letters to US ou this subject are CotpparW tHbsi names with tboee of Wllllfun HofW 
de* line or Ignore It to ^o sHM further In this dlmtlcm blessed with o fund of porittvo Information which the nnd Kvsn Powell, of l^rau fillbegt and the BotmeidAf 
We regard ^Ir Arthtir’H acn ptaiu-e of our original ver- researcher nmy well en^'V The one group state crate- hcotbers, Of Hrto and KJusklf Of Adfl BefilOttCt 

diet ns « complete anRVMr (o this ‘ oh alien gt and take gorlcallv that the raaterinltzlng medium must have and Mrs Wriedt and fhe^Ottsoiui. Halnly the 

tills means of making plain the facts In the rn#4e If o decent degree of freedom within his bonds, or the dinma** who have come ntfofe us ai^ fkr frtflu^tbe 

Mrs Y wants redretw, we fear that she will have to materialising fdt'ces are absolutely Inhibited. The other ^ (CtmtUimA <m iMroe Sfiit 


conditions froip 
modlam Is uccustomod 


game. 

\ One never hrfa absolute freedom of ac¬ 
tion in dealing Mth a medium, howeier. 


Sip Arllini tloniin I>o( I© The (ih\louM Im 
iHissihlUt} of Hcitlng down on Ho printed 
IKigi evcr> Inst (hdull left Sir Arthur wHh 
out certain fuels which turntil out to l>f 
of essintlut iHailng U|mui the ciucNHotis 
which iiroHc In Ills mind JItnee la found 
oup rciH^rl in Home rc*Mnc<tH lnc‘tmiph tc In 
otherN u hit self (ontiadlc toi > ind lu Mr 
that our proridurr and iM.rhaps al^o our 
1 ‘omluHlon^ had In sonic iMilnts vloluled 
conmion mc nse 

One al\\a^H exi»ects Sir Arthur to make 
Ids opIiiionM otMuh knowu and this he 
did with lcmgth> critique» In the. Ncir 
1 orA Jtnns nnd In / if/fit (lie liondon splr 
llitallsllc w(Hkl\ UN well UN hv dlictt isvp 
re'<i>oiid( ne'e He ]>lv Ing (cf Hu juintcdcoin 
iticnts In pilnt nnd 1o the. dirwi lottci In 
kind wc wore nhk to Huiqdoimnt Sir 
\iihurs Knowledge of the cmhc nnd lu 
IdiUHeTir uncarihed data of Uarlng KI 
nnll\ Ha uadtum was ho HI uclvlstsl hh to 
write In him making staliinentM wlilih 
nniNt ncs4NSiiriI\ he falMC. if wc oinsehc.H 


T'r HAS been a matter of severe disappointment to us 
that, to date, our pflyehie ipvestigation hafl attracted^ 
only mediumi who have fumed out to be of small* 
genumenesa or none at all. In order that there may be 
no material obstacle m the way of participation by any 
medium of high caliber, we now make this offer. To 
any such mtnlium we will ^ure passage to New York, 
maintenance here for the necessary period, and passage 
home; and in the event fjbat the medium accepting this 
offer fails to win our S2500 award, the money thus dis¬ 
bursed need not be repaid. The offer applies to the 
mediums Hope, Powell, Kluski, Erto, Willy and Radi 
Schneider, “Stella Frau Silbert, Mrs. Deane, Miss 
Resiniiet, Mrs. Wriedt, ahd Jonson; as well as to any 
unnamed medium who proves worthy of consideration. 
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A T j lw m n . ot EecmAiJIliiuiplioiu ^ ilrumoiv 

^ " Sir Z ^«nC-r«.poaary^ 

\purportsiMPf tile lurffeNt ‘ and most ^ TUe 
VV^|Mr«rfut rertecOT* teUsicope'^ln Europ® has Wltoildln^r 
(eni|||p^ coOHtracted by the Ketss ftiiii of Jenu Cler ^n^lo the 

teit installed ut one uf the prlmlpal Uenuhu r^aed ald< 

obe^fwiiorlear that of Pfru BaMsberJt noir Htriia tag th^ tel 

Ihia i* sorroimded a huK 04 t|UtM> 1 u thirteen meters in all dlrectW 

intenul dJjUpotcr, lotntinK roond Its hxIh and (oiupris- 
ina ft slfft Aree meters ^ilde Apart from the principal 
mirror ^JtSO mtUliuetera In diameter, (lure an two rpfiK i»j>e 
auylUary mirrors used altemutelv, nmirdtng us tlie I whose i 

teleeco^ Is employed either on the ^ewton or on tJ^e h> engines i 

Oussegrain system, the focal distance hclnv 8 4 meters lonuanco c 

m the former case and 24 ineters In tlfe lutttr Pro murkiilile n 

xlslqia U K^de and photographic ubHeryatlon iintfer Idool 

as well A# Asr ^ ^^hen inoui 

Thljl^Si^a^ mirror use® Ne\v!<»n Bvstein \iu>lng coi 

Is to the front end and Into tnA^ls of the iuIk* < k ko thu 
h> iniw^ of two stMilf*iMUids in Its Interior This is a in oOtclenr 

plaii^nqSfrpr of ell^lcui outline <40(1 x onwt ciono 

lueters), the lltltnR and attachment of which wKh a tluor\ and 

spheflcal balancing weight Is visible In the second pic- 1 h^ ^iiro 

tore Mow to its I nuW 

When (itTanged on the Newton system for plioto with I he w 
eraphlc work, thf^^adapter Is tltted with cross-slide and to the oiiti 
two speclrose(4Nv'*thua allowing the daily motion of foro-undafi 
the Instrument to be (hocked most aocurnttU This proiKlUr !• 
front dtd of the tube can lie Imparted anv rotathm ( f the iilm 
immd Its axis by nauins of a hand wheel vlsihle at the fn(tst)ieTe 


s^rum(iif|. There Is also a mectiunMlt fine adjustment 
indepenwmt of th# other and hlroply Actuated hv meivn** 
of a hand wheel i'' 

♦ reritsflDg ttltstois In Htted a donhle svatem 

vi^ipildlng and halandag nxes i^ie iHihmclng axes 
^nitiilo the movable parth (f the telescope to he ar 
ranged gldeways to tlie stitimarv <olunio thu>« allow 
li^ tb^ telewojK tube freenews of motion In 

all dlrectlolis 

Shrouding the Propeller 

T he ot>en rvpL if Stuw Iiojieller Is an Instrument 
whose principles of d mji have long lieen known 
b> engineers i(»dnv li Is p ssible to pndbi the jier 
lonuanco of a correcllv d si^n^ oian sertw with rt 
ftiarkiilde aisiiruLV, pmvld'^l ite perfoimann N mndt 
untjpr Ideal or lattpraton » ndttIon|«. Rmh a progiHler 
when mounted on a sIil) ml sent to wa mevts wlilt 
vaivlng condiHons of wi rl (onalantly varNlng draft 
((( KO that It usually bis n »*h necesaan at sona loss 
In effl(.lenrj to use a I\im if propeller width Is the 
imwi tionomlcal c<mi)tronlsi Mween the dlitales of 
tiuorv and of pracllt'e 

The siirotided priislUi Ins been dealjtnid uiiijrdliig 
to Its I ngUsh maniifaitUKI to make ItsowTi < mditlons 
with the watir Iht shr ml mnslsts of a hand !1 m d 
to the outer end of iht hlndis, and this band has a 
foro-und aft taisr so that tlu eitream produml h\ tht 
pn^iKlUr is conrtned In addition (he working pltth 
(f the liluihs Intiiasis H\iill\ Owing to thesi two 
fnitstlieie Is a ii gubi) tu (hi it Ion In thi slnmn art id 



The shrouded propeller, which thrown all the water 
directly astern, without any divergence nr centnfugal 
action 

U St b\ Its surfiui fih ti m \notJui < hjwllon fre- 
(pantlv nitsid Lk that tta shioud should Ih Hved with 
the pntHihr rotating within it Hut nmh an arrange¬ 
ment would 1)1. unnound Indruillndlv in im iiiu of 
i\iissl\( (ddv h MSI K In pUKihi l! has l>e*n found 














Left The doabU lyBlem SWIdthK ^nd bidiinrmc sxe* ( rnOir Thr auxiliary mlrmr at the fnnt vhtn the tHratopi. U u»ed wUh thL Nfwtinbin nrranmmont itvahl Tht ia.1 up Tor | h aosnwhle 

work flhowinft the adapter with lla rn>a»-aUdo and Iw apirt ■omopc* 

Three views of Gernuiny’s newest and largest telescope, an ail around astronomical tool of unusually wide range 

a 


underside of tli^ tebHiot*^* mnhllng iht adapter 

urrangement and the Kcaiihcr of 100 mlllimtlirs ojicn ^ 
Ing Hltunled nliove to l>e ivadlh attnlncd bv the nlh 
server Flecti^al button switches visible to the left 
of the udnptvyr controKJsbt^ adjusimeut of tlu In 



WmAw |Mli in tlw OMfoa Inabtr wnpf 


uixm A t>plcul oiun pioiielhr with u shroud lUteil to 
It would norcimstltuti a satisfactory pnipeller It 
would 1)0 NO iQige that It wi iild overload (he engine 
ihe shrouded pn jailer usualU Mng made 10 to I") per 
lint smaller In Us deti rmlnlng propoithms than an 
oiien Hcnw fur thi suuu mstallatlon Again Kuih a 
proi>elUr would lose inuih )f its effltleni'v It Is stated 
that the shroud of the m w pi (poller takes the place of 
the* Burfiuv of teailng and ’dies whUh In the usual 
‘s.row surrounds tin stJcim of watir dinsth ai ted 
uiKin 

riie dlstlngulHlilng fcatun f thla shrouded Niiew Is 
that It lunsiH all the watu aited upon to lie ilirust 
astern InHtiad of In a (li\()^(nt direction <Ji« latter 
effect being due to ii (intrlfugil forts* This jrifmlmiK 
ihe subject of slip mid It Is statiHl that S projK lli r 
whose advance through a solid nut would l>e about om 
and a quaiter times that of tlu aitual forward advanie 
of the sldp is ginerilh sijciklng more ettUlint ibin 
one with less ‘slip In thW Ncnw the Hhrouded pro- 
paUer Is loss wasteful In attaining the requisite value 
oRllp than are upon wrewR 
Ifnolher udvantage of the fihrouded propelUr W ivl 
dent when working under \ii\ shallow conditions foi 
it Is very much less Ilkih t( break water than Hk 
open acraw It alwi divelois the merits of the broad 
tipiied blade without ln(Hiring vibration It oh\)ntes 
‘squatting at the stem and Uavaa n relatlveh smooth 
propeller wake the hit in Ulng a ver\ vnlunhle at 
tribute in the case of vesm Is operating In canals an 1 
other waterways of restrltted urea 
Tlio comnionest «*hjecthn to the shrouded propilkr 
Is that the shroud ocfaslons Increased frlitlon dm to 
its deng However It Is clalinad that* cnnsiderubly 
more OBeful effect Is produced by the shroud than Is 


that IC »ri\ fs lid obJiM ts it uk 1 1*< ik r >o I irgi to go* 
ihn ulm the oinnlng iIkv an ilirnwn off In nhort 
In dinting thiM bbstlons the prm f (f tlu pioiiellcr 
Is In Hie piopulHon and tlu shioii led proiKlUr Is 
staled If havi imimid (owing iiKiilts Ihi jier cent 
lietter limn thow ntlalmd witli tlu best (jihu proT»intr 
avullahli 

Wooden Rails Where Wood is Plentiful 

F lltlMI H (ontlimailni of Hu rumor that (hens 
nothing mw umln the sun (omes to iis ( ut of tlm 
W(M)ls (f Ortg n A liiigi liiinta ring ((mini In tlu 
Intirlor of this Siuti minliing shut lim 1 iggtng rail 
r ladH « innpor ir\ niMiiu <0 i rii(h(r Ifls nil stub 
laid ililw down UHing wih den i ilK 1 or this imrjHwte 
hig ptankH Hi\ Int lu*^ sqiiui win (inplo^Kt nnd the 
lurs wen (ijulpiHd with s lid lulibtr tired wh»H*lM the 
tiange fffiMi iHlng ohtainni hv a Nepaniti fnm r wheel, 
of larg( r dlaim lei and tbit surfan bolted to the wheel 
that lunrM uixtn tin tip of tin mil We git tlu Int- 
prcNxl m from Ihi pUiuu In thi ilrst rolunm that theae 
Inntr rneniheis d> n r pimh the iixh at all ovnlapjilng 
till main whiiN hukK tiv u sutllilint imigln to tarry 
llu 1 m IlH but if ihlH wi an n t (iifitn Our intro 
duitor> ininrk arl*^ from the fact that (lu \nv flrKt 
I iilri ads iMtfk In* tht davs wbni Steplienion and his 
Cl ntnuiHij arleH were mopKivlng with the stmm engine 
mu( h as OWs and Ilavnes nnd otbus W(u monkevlng 
with tlu gas engine In the eailv ninelbs wne laid 
with wiodtn ralN- md tlu v wnmi iiu vlxfndi 
‘square rnilK cither In fact the wimmIwi rail pies right 
iMuk to the du\« whin Tlu pri^sint funitlon of ilie 
liKtudollve WHK dlw hargi d hv the luiinhlt mule Its UKe 
in the Oregon wikkIs Im t lien fore a rtverslon of inueh 
interest 
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Bow view of **ZIl 3/’ now near completion, which will fly Stern of the ihlp* ahowlnic strong construction of the fins. **ZR S*' is to be used purely for pM- 
from G* rniany to America this spring senger and light freight service 


Largest and Fastest of the Zeppelins 

New German-Built Airship for the Navy, Soon to Set Sail for the United States 


IIIKUU N now uppnuM lilu^ eoiuphllon nt 

T the woikM of the /ppjiolln ( oiiipnnv at 
h riedrh liHlinfeu tin ulrshlp, knoNsn for 
thi prestnl tin ‘L Z 126 which Ih to 1)0* 
come the proi»eily of Iht United States as 

—- I pm-t yf npariitlon payments The 

ship huK been built to the limit of sl/e lmiM)sed by the 
Allies, that Is to wi>, It Is imt to ixoecd In sljse tho 
largest of tho Zopitellns built during the war Although 
the lines of the ship are similar to thosi of the latest 
wartime Zopitelins It contains some modIhcatlonH sug- 
gented by the ojieratlon of two passenger ships the 
llmlenstHi ’ and NnrdHtem whkh were built and 


truli betiurirul objtH't Tho most striking novelty at 
lefiHt to tin Americans who have men the military ulr 
ships “R 14 and * Shenandoah, Is the large pa^Henger 
and navigator car which Is attached to the underside 
of tho liuU some 90 feet from the extreme point of the 
bow 

Unlike the cars of the two airships above mentioned 
wlihh are supiiortcH] some distance from the hull by 
struts and wire cables, the framing of this car Is 
riveted or pinned directly to the framing of the ship 
and therefore nia> In» considered as forming an Inte- 
fcral part of the main structure We present nn en 
large d plan and a longitudinal sec I Ion of this ear, 


nu^t on tlu right Is the radio room, which is entered 
h> H door (M)nntM(lng with ilie ua\igHitng room Astern 
on either side of the piissagewnv are the seating ar 
rangeinents for passengers, whicli are generally similar 
to those found In a l^llnmn car The seats are so 
arranged that they can l)e made up to provide upper 
and lower berths and there are curtains which can bo 
drawn to provide the necessary privacy for each com 
partment Abaft this section and shot off from It by 
a doorway are several toilet rooms, while on the oppo* 
site side of the passage Is a buffet, kitchen, etc 
<*ar Im heiittd bv means of a pro|)eller-drlven dynamo 
carried on a hinged si nit, which Is lowered when the 


o|>ernted in Germtm> after the Annlstlc'c 
largest airship In existence It has a ca¬ 
pacity of 2 472 IKK) cubh feet of giiH th* 
length over all Is OTiO feet and the dlam 
eter amidships Is 90 feet One of Ihe c_on 
dttions ltii|)osed b\ the AIUc*s when this 
ship WHS turned over, was that shi> slmuld 
not tie used for war purposes Hem^e she 
win be delivered to our Navy Department 
with the understanding that she will be* 
used only for I he dt \ t lopmont of com 
mercial n\ Intlon and in exjH rlna ntn 1 
work to promote the general advimrenMUt 


It Is the which Is about 76 feet In length bv 17 feet In width heating of ilie car Is necessary, and mn be drawn up 

against the body of the car and out of the 
w«v of the airatream when beat U not 
required 

Mhe motive power of the new alilp Is 
the largest ever Installed In an alrtthlp, 
and It consists of five 12 cylinder, May 
bach engines spcctollv designed for air¬ 
ship service Knch engine Is carried In 
A comparison of the outlines of the **Shcnandoah” (dotted lines) and ‘*ZR-3” enclosed and streamlined car 

(full lines) “Shenandoah” measures feet by 680 feet “ZR-3” is 90 feet ^ them ore mounted on opposite 

by 656 feet tbe fifth Is carried 

lift linmevllatelv below tlie keel Each 



of airship coifttnullon anil nnvi),atlon 
To enubk our readers to JudM for tluraselvc's the 
dirfereju-e In the siw and fonii of the two ships we 
present n drawing In which the profile tif one ship Is 
placed over tliut of lla other, Shenandoah lielng 
Mliuwn in dotted llius and the new ship In full lines 
It will be nothvHl that tla new ship Is of blunter form, 


at Its laiM^^t dtiinater It l^ strongly constructed of 
built up alumlnnia girders similar to ihose usvhI In tlie 
main liull and Iht'W girders are rtgldlj attached to the 
main and secondary frames of the ship Forward In ^ 
tlu bow t»f the car Is the Captains cabin or navigating 
room, whose Interior rerteinbh*H somewhat that of the 
Mint ltd (ar of tin “Shenandoah, us shown in our 


motor develops 400 brake horsepower nt 1400 revolu¬ 
tions per minute, giving a total 2000 horsepower 
for the sldp The engines can ^versed, and the 
reversing and starting gears are both otierated by com 
pressefl air The Maybach motor achieved a great rup- 
utatlon during the war and the experience thus gained 
has lieen lncf>nK>raled In the present motors, which 


and is more comidetelv Htruimllned that Is to say tliere Fobniniy lssu< Forward Is tin stwrln^, wheel with the differ from the war motors chiefly In their ruggedneea 
U no section of tlu bull wlun ihe Imll Is not curved, compass In front The elevator control Is lo the left, and strength All motors are directly connected to th© 


ihe Btroamllne form lunnlng unbroki^ fnun stem to nnd on the opposite side Is u chart table Passing pror»eller The notable difference from the war type Is 
stem Whe Is 24 fut slmrter tlnm tlie “Shonand»mh” through a dfK>r In the after bulkhead of this compart that, here vve have twelve cylinders arranged In 
Nut is larger In dlnuieit i bv 11% fwt The fins and ineut, one enters a <'entrfll passageway which lends V form Each cylinder has one Inlet valve, two exhaust 


\irtltal nnd horizontal niddt rs art pinad 
further forward, nnd their construction is 
noiIc*enblv more rigid 
The framework of tht new ship Is siml 
In I to that of the “Slamindoah' us do¬ 
st rlbed and IHustratetl In our Fehrunrv 
IsMiie, and the material of constnictlon Is 
an aluminum nllov sonicwlmt slmllur to 
tlu dnrahiinlti t)f whit h tlu “Miennndonh ^ 
Is Imllt The pohgonnl frames have 24 
sides and the wholt skeleton lonslsts of 
nlltmatc main frnmt's with liUormetllntn 
stihordlnatc frames Tho main frames 
are bruted with wire cobles an«^lho\ art 
tied together wlDt llu usual longftndlnnl 
»,lnlers The outside covering of the hull 
isinsUts of H col ton falirlt whose thick 
m*SH varies accordlnc It) the Rtresses nt 
the particular part of the bull where It Is 
(inpit)ViMh and It Is “prwfed with several 
coatings so as to give U a iwnooth surface 
Tlie tmlnt used ctmtalns a certain amount 
of aluminum [KWder which serves to give 
the hull tlie dull glistening effect that 
renderx an airtthlp when aloft suth a 


rthitlvdv thi-niigh (he full length of the iiir The first rompart valves nnd two )H>nrk plugs There ore four Maybach 



Plan and section of the car containing the pilot house and the^pasaengef 

accommodation 


carburetors carried between th© two rows 
of cvllndern Boch magnetos ar© used, and 
the Ignltlcm works In either direction of 
rotation Tlie engines are started by com¬ 
pressed air, and It Is claimed that a 
large starting movement Is secured on a 
very small consumption of air 
The fuel tanks are divided Into working 
and storage tanks, the former feeding by 
gravity The storage tonks can cOJgry a 
total of 17 tons of fuel* For the Journey 
from Xlermany across the Atlantic to 
America, 30 addltlooal tanks are being 
|)rovlded. 

The accommodatloaa for the oflioers and 
Include a cabin for the Oonraiander, 
sleepUit cabins for tbe ofllcers an 
offleers* saloon with dining acetwnoda- 
tione, fdx sleeping cabins ^or the crew, 
two saloons for the crew, and two sets 
of lavatories^ The whole of this Mcotn- 
modation U provided within tW hull 
along the sides of the d^tral corridor 
which runs the full lengfti of tbe ship 
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AU of the cooktnK, Uitli for punNongern 
na4 crew, la done electrlcHil>, and U 
should be ndded that In addition to ihe 
ocoommodatlona for o(Bcera and crew con 
Utned within the ship provision Is aWi 
niftde tor bantfuia*, nmlU and cargo In ,>0 
compdHments arrung^nl eJong the longih 
of tlie central corridor With the baroin 
eter at 700 miii the air and tempera 
tare at 0 degreeH Centigrade flie nlr at n 
humidify of 60 degrees, and the \easel 
charged with two and one-hulf inllllon 
cubic feet of hjdrogen having a Hliocitlt 
gravity relative to air of 0 1 the weight 
and tarrjlng capiicKv of tlie new nlr 
ship, as glvwi bv the bnlldera wlJJ he as 
follows 

lifting effort, 89 0 tons gioMS welghi 
4S5,tmia, useful lift, 1 tons Hjieed at 
fall jwwor, 7^8 tulles ikt hoar normal 
speed, 't engines 67 ndles per luuir spetsl 

4 englncH, 62 nines per hour s|hhs 1, n en 
glnea, 'VVndlea jier liour radian of action 

5 engines full iM»wtr for 46 lanirs 748^» 
miles ntdliiH of aalon at (raising Hr>ecd 
for 78 hours, %121 milew 

The Food of ('orals 

A (X OUniiVO (o I>r T W t aughan of 
mr U S (hstloglnil Siirv( V, the 
builders of (oral reefs and Islands are en 
tlrely meat ealing animals In 4 \|)erl This view 
ments (.(tndiicbMl bv him In flic Torliigas 
In the (JuJf of Mexico ('orals |srslst(ntlv 
r(fUH4d a VHgelnhle diet Imt even wnhr liens wire no( 
swift enongh to dodge Ihe tentacles of IIk^m carnivorous 
creatures 

Tlio living C(»ral I« a hrunf luvl colonv of Individuals 
all (smnected togellar and havlni, tbUr sofr Isalhs cn 
(used In strong cells I>a(h Individual Is little more 
limn a Hiomncli, with a mouth surrounded bv leniaries 
and sheltered In a Illtle dip of the Ilinv skeKion within 
which the whole ndonv is endosod 
Or \auglmn descrllns how wbtu a lltfU Ikh f Jubs 
or a small bit of meat, usuallv crab lUsU or llsh was 
offerevl the tentacUN at Die outer edge of tin toionv 
would Is gin to ufutear Then 11 k stimulus was Hans 
milted to other nitinbers of iIjp rt>|on^ unlil Ho surfa<( 
of the Hi>otlmen had ojamed out like a laautlful llovvor 
Tills (onditlon seems t(t Indb de that th( coral colonv 
1 b hungr> and n'uUy to capture food 
OoralH have special mechanisms for cutrliing food 
Including tentacles (ontalnlng stinging cs Us and dlla, 
or hair like extensions of the outtr laver of ila soft 
tissue which In rtsisinse to (pertain stimuli !>eat toward 
(he liiouth o|H‘nlng and In restsmse to ottu^rs t>oafnwav 
from It The onrtr surface also sccHtis mm ns )ji 
wldch jHtrtlrlefl of fmal mav be dnlK»d(l(Hl and this 
iiuuus Is moved bv (he beat of the cilia eltlar toward 
or away from the mouth 

Many dHt«nmt kinds/)f food wen o(jf(.re<| the (<»raN 
but they t(M)k onlv animal food, A pbee of diatom ludit 
was iita(ed on one side of the oral disk Intwein tla 
tentac loH and the mouth, and a piec-e of crab meat on 
the otlier Invariably (he crab naat was s(i/,(d and 
swalh»wed whllo the diatoms India ed no n action cx 
c*ept ultlmaU h t(» l>e reiii(»v(sl from tla siirfat f ISo 



of a midship section shows the framing, the system of ’ 
one of the gas bags inflated with hydrogen 

Kind of puiilv v»;,iijibli b of| was (akin hv anv one 
of th(‘ nuua rolls sptsliM invi^tlgidcd 

A\lnn Iiungtr is sutlshed the t( nliu U s 

1rm( and tlu dllarv nioliitn rtvirses and paitUiis of 
food in moved awav towurd the oiit«ild< edge of tie 
(oliinv 

Vt 11 k lale <*f upw ud i,rt»wth obscrwsl In Hu rts fs 
of tfu \\(s| Indlis II ^^nuld take from to 7620 

\<(its for Ha formation of a re* f l"i0 f(H t Hdck la on( 
of |U( '<jmhUs » \)mdn« d whlh anoHui C(Uil(l build tin 
dm HdiKniss of mf in istKi \«ars whlh soim of the 
I'ultk forms gn>vv still mon rapldlv and might Juiom 
pllsh as iuU( ii tn 1000 v* ais 

Filter-Passers LivinK Beings Smaller Than 
Bacteria 

I T Mteiiad to tlu pinms rs who (Irsl sighted I lie hue 
t( rl (—-Hi<(Si ndntd* fungi distant foushm of (he 
hnakfist luUHhrmuii—tlial Huv had attaintd fhclr 
uoal and that I Ift (Huibl not live in narrower tonlltuK 
^(t todav v\i hear of HvIul tnutUTcs far smalbr than 
most lauitrla hut »»f (vm greater Iiiiikm talic( In Ha 
Invoc Hiev work |o Hie luunan no e To this gnujp of 
living nuusels has liwn j.jven tht name of h liter 
]Misstis and although Huv hav( Imlhcd rewanh from 
the time of Pa^ttiir to Hu i)ri*wnt, It vvtuibl srs m that 
iiou jtt Jeasi ut are U;.lnniiig to undt rsfuud juore 
iilHiut them 

Aiuonb tlu. dlsca'^oM IslbvtU b» la (uusexl by Hum 
an IliM and mom Impoitant in Its unlvcrsaUtv In 
(t(un/(( but sitmll iK»\ bv rlrophobla suirbt fiver j»nd 
meusU s art uNo altilhulid lo tlu sanw group <»f oruD 
Isiiis UM an foot and mouth dlmase in the nnliiml 


world and dlstemi>er In dogs Even the 
plant world sufTers from them for motalc 
cllseahe in tobacco pUmts Is due to them 
All these diseases arc verv infe* tlouB—In 
llnltely uiort wt, for example, than the 
bait! rial dlst use tvpIioUl fever wlilch can 
onlv be (outrioted b\ <a|ing Infected ma 
terlal or injtsilng laateiJa 

rile size of a Alter jiasscr is eiiiphuHlzed 
bv tlu piopirtv from wbUli It has derived 
Us niiMU’—Ha i>ower of puHsltig through 
a (lltir 7 h( llllerK iis((j hv the careful 
bnusewifp to parlfv bt r water supply, and 
by Ha bai teriolo^Nt lo rid tlu llulds wilh 
wlibh lu woik** of bactoila are of two 
Kinds I be Uerkefeld flKf r Is made bj 
(ompresslnx an t nrtli u bit h /x>nslst« of 
Hu llhitv HkeUion of a ]ni(rosu>pl( plant 
known as a diatom-' an earth whUh 
Is also us*sl as a tootli powthr It has 
iK-xn (stlmutMl that fiartbltN as large os 
a Hvt Hiotistimhb pari of i mllUmetir can 
pass Hiroiikh lids tllh i In some Instances 
I lu SIX olid Kind of lllitr tht rhniultcr 
land Is madv of unxlaml is>r((ialn and 
bji>. iinul) MiialJ* r iM>r(M jVnv particle 
vvid(h passisl tbroiixh U must la sniallcr 
than a (wtniv thousandth part ()f a mill! 
im h r 

Jve?v niter passi r tan |i ihs through » 
Ihiktfeld niter >«niu cun negotiate B 
wiring and ^ huiuberbmd and om h (s laan destrllied 
—Hh organism n sfHtnHlble for mosaic 
dlsj'itm !n fobatco plants width Is even 
sjilU lo 1 h abb to dlHiist tbrouxh gv latlnt 

Flit* r pasHt rs how* \er tin not foo small to be seen 
The tronbb Is that when a tluld sut b as a nasal secre 
Hon fntiu \ di>x with dlslimiHr Ik hHiktxl at hv these 
s|s<ial tiuaU'J so uiia li Is ^i'^lblo that U N n<»t possible 
to dNtlnxulsli Hu fllti r j)asstr from olbtr unlmyKtrtant 
pal til U K 

I vtn a hatttrhiin Is not easv to Identlfv if examined 
In a slati of nalure It must (Irst Is* stained with 
aniline dvis and tlu anllln* dves tin lust Ives (taiHlst 
of rdutivelv laiM puillibs St lining flitt r passers lias 
Hierefmt not piovnl lu Ipful—tlu partbles of dye and 
the organlHins tlumsehts are loo nearb of (he aanie 
sij/e 

Hn the ivtlur bund In dlslcmisr Influitiza and 
rabies, to mention onlv a few disi nstst tlu ohJtx’tB W'on 
do nut n SI mbie lau terla Tlu v are tiny KiHH’ks—that 
N till that < an U suit! of Hum 

ITow Hun do we know that tlaw^ little olijeifs are 
alh( * And If ullvi how ran we sure that the\ 

( (UH» tho (list as* * 

life Is idwavs dltlhult of d( HnlHon Tlu answer Is 
that ont vrrv sl^nlfUant pisifHrrv of living matter Is 
Its iKJwer of rtprodtullon iind that on tlu estahlish 
nunt of that fiaturi la nittr passers tla whole Hieorv 
of tbeir nalure ri sis 

If w( * an xrow Hu Illit r passi j laKi a Huy morsel 
of Hie grow Hi and glow 11 ak«in ami iisidn on suitable 
soil, w( piove lint It Is reprodmliig itself am) In nMvt 
\ olplno an Italian St lenllst has grown tlu (liter passer 
which < ausoH <sfw fk*v NogmhI a Tjipaiust Imcterlolo 
gist yvas Hit llrst to gnwv a tilt* r jmsser In I91d—tin 
organism ol Infunille iiarahslM 








The Mp can emrry 17 tone of fuel Here we aee a doeen of the tanka Buiipended 
within the keel itmeture. Thirty extrt tanks are provided for the ocean trip 






One of the five engine earn. Each carries a IZ-^tinder, Maybach enfine of 
400 horsepower Maximum speed, 75 miles per hour 
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Our Abrams Investigation—rVII 

Queer Adventures and Queer People Met in Our Quest of the £. R. A. Truth 

By Austin C Lescarboura 

Secreuiry of the SaENTiFic American Abronu Investigation Committee 



ISllAldZK If vou will II ilnrkdud nHiiii 
11 !»(»> miked frtun tin* wiilst up Hlandlni, 
in the wiUtr of the room on » pnir of 
(net 111 Ur iind ivdirlnk about IiIn 

head u ratlur iinpressivi Hinip wbkli 
larrleH an eitN_trodt u colb*<_tlon of crude 
cltHtrlnil apparutiiH on a nuirbi tabh \\irli a maze of 
wIreH a ^lait dlmaniKti< ian Mittln), in fnmt uf the 
boy and strokintt Da latiira lain abdonun with u 
f«laHN n>d A aiiiall phM_e of blottln;^ papi i containing 
a tin\ blot of liItMHi liuH laHn plja i d In a receptHi le 
k&iiun iiK the dvnainl^ir and a liorHpahoe magnet hus 
lieen brandtHlad omi Da \ailouM paiK <ir Da apparatus 
and over the InudMar of the \oidh The Kwibhu* on 
the apparatus liavc lava mi t to a 11 rtaln |H)tnt, as 
aciUialtU as Da_lr IIIiiims (onMtiucDon jarnilts 

Pnwntlv tbt rod si mum to stkk or grow lauvj <Tver 
om [HirDon of Da \oii(lis abdonun Tlu dtiignoath Lun 
glanieN at the sMDni^ nf Da swltila'^, tind cuIIh out 
to Die uNsiHlant standing, ^^lDl pad and pcmlt Dlmin 
isheti reHlHlnnie is (duns The irude 
h>\tt<.heK an iidjusltd again Mon Hirok 
Ing (pf tia ulMionan \ it Yj plus t> 
uhidi Daiisliiud Into \onr language and 
iidiu, iia ana tla Mecallid \lbtutor> rate 
of b') repn mating adpilnd s>plilliH U 
ohiUK A m w m ItlDg of tla s\\U< hes 
More Htroking V It dJ 1 oIumk whhh 
tranKhiUsI nu ana vJbratorv rati tJ or 
till»en iiIohIh { oIiiiim And ho It goes I>i»st 
WO iniike nnj iiilHlaki about It, ht us lie 
rcndndH Duit tiuw dlngiioses ap(il> not 
to Iho >oung man who HuhniltH to the 
(aresm^sa of Da glass rod, hul to the jar 
hon from wlauu the blitod In Die d>na 
ndiar wuh takm 

\\ on It not for sia h lilgli Hounding ti mm 
UN 1 itirntoiv rati and oIiiiim we might 
taki IhlH inttn ms la to mpicmnt (he me- 
tllo\al jihheinlst at work Dr again 11 
might go Will as a iliual ot soita suMigt 
trllie lutmdid to dil\e iiwas evil aplrlts 
i^itiilnlv It d(K*M not lit in with the pnmnt agi'—the 
age of the eleitrU light ladio V ra> iilionograph 
Blisiiii engine, wondi rfiil m^^hln^^^ 

Vet here Is a dlagimslng tinlmbpie whkli bus lieen 
gaining ground Ihre In a imllaMl of learning what 
In wrong wltli suffirlng bumanltv widili has lasn 
gaining iM)pularll\ during Da past few Mars e\er 
Hlnn i»ne AlUrt Abrams a well knowTt dm (or of Sun 
hrmulNCo announmsi to tbf wiprld 1i1n dlsoo\er\ of tlie 
radlieactUltv of liuman bbHid and a m w na ihod of 
dlngnoNlng and (suuhattlng diseasi Here In a method 
Diat has lN*en iN|Kiumd b\ nimanuis doctoiH and mar 
tloerors who have abandoned tbelr vtntirin medicti, In 
whitb they had sueh faith In h\ gone dajs 

hiom one tud of this big <onntr> of ours to tla 
Cither wi lm\e Dame alMlomen stroki rs at work Most 
of Dam arc working In Du o|>cn quite proud of their 
iiiHStiry of tile new tmimlque The\ call Ihetiiselves 
ERA pru( iHlom rs—klei tronic ItenctionH of Abraiim 
praeDDoners whin given in full Then, more Htartling 
Btlli, we ha\c innnv ph\HlclunH engaged In thlH abdomen 
Hlniking In Ihe oliwun eitrnorN of tlieJr oitlres and 
honies, far reiuo\ed from the pr>lng e^enof the world at 
large TIami are thi mm who luHituie to connect tlielr 
nanum with tlie I U A moAcmenl \et hn\e loine to 
bcdleve timt, after all in riie dee|K*Mt InfrlmcJes and 
nil but hopeii hh Ini onslstt nth h of tills entln iuphs, there 
innj lie mum thing fundamentalh true and highly Im¬ 
portant Many n dignllled diKbu lum nn Abrpms out¬ 
fit concealed Nomowhii-e alxmt Ids CNiablishmint which 
engages hla Kpure inommtM and gdMs his alrnuU tired 
mind plent\ to think nlMuit Agidn there nn men of 
wepltli and with adMUtiiroiis minds, imrd at work with 
the li U A. apparatus endeavoring to find out wimt 
thiH orudo Htuff reallv (Uh*n aud lauv it dots it Tliey 
ure F)|K'&dtng term of tlmusunds of dollurR In tids work, 
hoping iierbaps agmlnst bo|H that here we may have 
the whole secret of Dmt Intricate thing which wo call 
liealth Then too we h«\e electrical engineers and 
phjHlclHts num whom we hn\e come to look nrxm as cold 
cahulaDng iiantiilltles dalildlng with the h U A (ech- 
nlqui-—dabhllng; we sni, iKH'nuse they cast aside all 
tiair cold lalmlatlng wa\R when thev work In K U A 
methods and nis^ept the most obvious piffle widch even 


tilt untrained lu\nmn would refuse to take mTlouidy 
The adventures of Vllw in Wondi riand are tame In 
nuMpurlNon wltii thosi of an Inveatlgulor In the land 
of K it A We are prepared to make due allowances 
for tilt ikDon of the former, but when it comes to The 
latter we are dealing with tlie cold realltieHof 1024 A D 
Whut does It all rnmn? In brief, we are told that 
Dr Albert Ahraiua, rei-ently discovered that 

human blood, e\en so little at q drop of blood gives 
off radio-active emanations or waves of some sort, and 
that tliese enmnatioDH or waves can be toned in by 
iiieanN of crude rlieostats and detected by the sensitive 
nerves of the human bod> A perfect or near perfect 
K|KM.lmen of liunmnlrj serves as the detector or ‘‘re¬ 
agent," ns he or Nhe Is called In E It A parlance 
Various Sittings of the rheostat switches rejirewni var¬ 
ious dIseusL values and Dms we can determine whether 
Ihe blood s|KH Imeii gkes off tuberculosis or carcinoma, 
maiHrla or sarconin cnplftgenlc Njphtlls or diminished 
lOMlHtame onlv and so on And whut is more, wo 


O UR Ahrami mvtiitgaUoti, though me are itdl unable to 
find an}f cleciromc praciUtoner who wtll undertake Qn}f 
sort of a set test proceeds apace We ate non? rmiilfing 
systematic tests with independent phystetans wbot as a matter 
of possible scientific miefest and Without in nnli IVUJi commdhng 
themselves^ have mastered the electronic technique Reports of 
these tests will appear in an early usue In the meanlime, ni 
the seventh imtallment of the senes 
which started last Ocfofccr, wc desenbe 
here some very damaging pcr/ormanccj 
gtven in our presence and out of if by 
electronic practitiorKTs who were rash 
enough to attempt the* apparently less 
tncrmmalmg Vernons fro f ion’* of their 
technique —Thl EDITOR 


can also dcUnuIni Die 
ipiantiti of ea< li dlsoaKc in 
Dm drop of blood although 
at) Die while Die patient 
whose blood is being listed 
mav he ibouHaticlN of nilleN 
awaj Tilt lalt \lhirt 
Abrams went e\en further 
than the mere ti^sDng for 
dlsoasc^s his illulial re- 
lM)rtH told of how he tuuld 
ditirmlm Die religion and 
railai strains of Dit hliM»d 
and deteit such iimtters us 
a will to decslve an ln< li> 
lent love ulTuir, and other 





vv 


Typical E. R. A, dlagnoatic equipment let up and 
ready for use The reagent stands on the left 
ground plates, facing due west, with the proximal 
electrode on the forehead 


deeply rooted huiatin imotions. At a pinch the blood 
specimen could lie dmie away with, and In Its place a 
fi|)ec,iinen of handwriting could be used In diagnosing 
the ease by proxy us It were. 

All of width hinges on one fundamental claim When 
Die electronic energy or whatever It mav be flows fnira 
Die blood spetiiian or handwriting spiMlmen through 
the rheostats and to the human iletector ll Is wild to 
cause changes In certain ureas of the abdomen In which 
case the reattlons us they are called, make known 
tlielr presence by a dulling of the percussive note 
Again, If a kIiihh or hard rubber rotl la ruhlied over the 
proper ureas. It will stltk or become heavier when the 
renctlonH take pluoc, w'l It is claimed Still again, the 
reactlnns mav gl\e rlne to a certain roughness of the 
skin which can iie detcsUsI by the senNltlve finger tips 
of the skilled ERA diagnostician, so It Is said 
hlnall}, we are assured the reaethms mav cause the 
proper areas to blanche or whiten, so us to form a 
marked patch quite dlutinct from the pinkish appeatv 
ance of the rest of the alidotnen 

It Is on these reactions in the reagint or human de¬ 
tector thot this entire ERA. technique rests Time 
and again Hr Abrams and others have endeavored to 
work out electrical or mechanical suhsDtutes for the 
liuman detector but nothing bo far bus been found as 
hvrter sensitive ns fhe himian nerves Ro no matter 
how elalsirate mav lie the diagnostli^ eipiipment, no 


mutter how Impressive may be the charts and curves 
presented by inaiiy so-called eleetronie Investigators* 
tlie foundation is always the mysterious reactions in 
the human reagent or detector 
For fdx long inontlis the Scientific American Abrams 
Investigation romniittee has been seeking objective 
proof of these remtiuns, fully realiKlng that here was 
the true starting jmlnt of the entire matter Bar^ in 
our investigotlon we came face to face with the perens- 
Hive method of illciting reactions, but were not deeply 
tmprcHsed Ismiuse of the ease with which the effect of 
dullness could lie priH]ui*ed, Intentiunally or quite u&lli- 
tenUonally The Ntkking of the glass rod or hard 
rubber rod next came to our attention This seemed 
more suhstnntlul And, whut is more, this seemed to 
be n metliod whlih we might trj ourselves, and thus 
liecome convinced of the existence of the reactions. Then 
came the sense of touch method, which wo could also 
Iry even though we were assured that one 4ad to be 
skilled in this tecimigue to feel the differencetn the 
texture of Die skin On Heveral oocaHlons attempts 
liave l»een made to show us the blanching uf the skin 
Hie sum total of all these efforts on the part of ea^- 
nest K R A and other electronic workers, as welt as 
ourselves. Is, so far, a total failure We have been given 
nlififilutely no prtwf of the occurrence of these reactions 
Dnce while working with other Investigators like our¬ 
selves and serving in the capocltv of reagent, we had 
the distinct impression that we felt the reactions In- 
dmi the writer Immediately notified several leading 
K U A men to that effect 
Upton Sinclair, in hU latest 
article, mentions that fact, 
Willih only goes to prove 
once more that this Investl- 
gallon, first, lust and al- 
wajK, Is sincerely Intended to 
got at the truth However, 
subsequent experiments and 
tests with the same men, as 
w( 11 as stroking our abdomen 
with a plain stick In the 
quiet of oui home, without 
extrunetms Influences of any 
kind to pi'nduoe reactions, 
eauNcd uh to deilde that the 
reactions originally felt were 
merely the reflex action of 
the sensitive solar plexus 
Winn subjected to the heavy 
pressure of the rod We Use 
the term “heavy" advisedly 
No gentle tickling is the 
treatment to which the elec- 
trtmlc reagent submits, but a 
dwldedlv vigorous massage 
A tolleague possossea sensi¬ 
tivity of theahdominal nerves 


HU extreme os to amount to a family joke, and he 
found the attempt to act as reagent so punishing that 
he was forced to abandon It In short order It does 
not seem pottsible that such vigorous application of an 
eklemal stimulus tan Ive without Its reactlona, apart 
from (invtbing electronic or otherwise raysterlons. 

Do these reactions really take place? Or are thqy 
nothing more than a bald fake? ^th those questions 
have received our careful thought, and our observa¬ 
tions have been directed toward answering them. At 
present we are prepared to state tentatively, always 
reserving final judgment in the event that we are 
given proof which wonld cause an immediate change 
of opinion, that the reactions ore not objectively real, 
that Is to say, they cannot be detected In any way by 
tiny person other than on B II. A. diagnostician or one 
with otnmg R. A. <K)nvlctioDS They cannot be dem¬ 
onstrated to a person of on open frame of mind. Just 
as certain pgychle phenomena fail to impress the aver¬ 
age person Even the great Abrams Insisted that the 
will to believe was a prerequisite In this work. Very 
significant, that I 

Yet we are led to believe that the reactkms are not 
a baM fake They could be teadlly fakei| true; but 
there is snfllelent ovidmee that the UMUal 10. R. A. dlag- 
nostldan firmly believes be is getting the reactions. 
Whether he Is percnwdng, stroking feeling or seeing, 
(C^Naved on pnoo 97 S) 
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In Mimmor nil th« wnod noetwMkry far onrrtmt coniumplkn u well m for tho cominit winter u 
1 dawn the river or brooffht In eant from the rurtjrtH 1 he fon fto«t tlovvii the rlvcrn nnd 4 >tich 
*[» out iU own ioa> by Impounding all tho kw* and then lettinir thoae of other mlUe pana out 
l eo-^W 'aorUn* mpa.. The ^a are 12 U ur 1« foet in len^ Thoeo kw« aiv Uken lUi 
1 and cut into TOur<fooi lentruui by mrane of aawa In what U caiM tho lUaaher mill The 
^ art either Uaea Immediately, or an* led to the ataeker which plica thorn In the hujro aionii,! 
pile jitffn M thJa um rontalainr dO ooo oorac 


(^) Ihe loua atlU having their bnik are led to tho barkinic milt an shown in this view here to 
have the bark removed This prorms involvee the unr of drums n\ade In ■M.-ettopH that are bolted 

tOflcther Kaoh drum U 40 Ionic end 1.! fo«l in diameter 1 he drums revolve at the alow speed 
arven revohitiona j>er minute and each drum requires IftO horsepower to drive It. The lours Intro¬ 
duced at one end of the drum Br« tumbled about Ui wear off iht bark and them ejected emn from 
the othar uid to bo carried to tho wood pile nr to the chip mill or the irround wood mill for 

current uml 



(4) About every Oin'e hours Ihe irrlndstonee must hr rei4urfoped w> that tbi.'y will not bwome flexed 
and thus loan their mindmit otflritncy Thi re are two kind* wuodpulp which nter into the 
manufaisturfl of newsprint One is rrcehanlral pulp made bv Krliidtn^^ w<aKj Into pulp (updnst 
revolving stonea a« Hiready shown The other Is chemical nul|> made by cool Inic the wood chip# 

in dlhito acid baths under pressure Th< chemical pulp known us sulfite is the one uaifd In comhina 
lion wlUt jtround wood In tho manufarlure uf newsprint A pulp mixture of about 1 per cent pulp 
and par cant water Is now prepared and dcli%eri.d into the hi'fld box pIhchI at the head uf snd 
atr(«H the full width of Ibc pap« r machine 


(S) Grotmd w< 
noonik. The nr 


d wood la produced by forcing tha wood against grindstones each wcHghlnjt lO.ttoo 
le sn^ 1^ ara fed Into a reservoir In an forced against 


noitnik. Th« sinnJl logs are fed Into a reservoir in an upper story of the mill ana rnreen against 
th* grUMlMone routing at 340 rovolutlons p®r minute Water U fr^y used not ^ly th 

groui^puJ^wfMidrbuf to prevvnt burning and over-hratlng the grlnd^stone im) that It will not burst 
A hydrauHc cyilt^er forces tbs amlnst the grindstone After Uo *1 hnown 

as Aground wood or * wood pulp u Is then ready to be mljccd with the sulfite pulp to form thi 

mixture from which paper Is made 



(S) FrtMs tlM jMsd b« the dl|»^ 


la allowed to flow nvanW onto an endless wire,belt made of 
M to 70 to tho inch, llie endlow iicrsen of wire moves for 


nmbM from M to 70 to. the In^ , ITie endlew wrwn 
oeofiStlbg inovemont down a slight^ IncUnod pl*ne at a spi 
sorsad tha PW evenly fqr mpr* unlfonn matt 


as high as lOtKi 
or felting' of 


as ^ waur 

pm U tha form « 


movamwU spread the pufip evenly for »<>r* unjform matUng or 
ratMraralne away throogh the wire, leaving a depMlt of Intei^pd and 
■ wet £«t fiSrtJon boxes along tto path ^travrt 


roOh^ aai^ 
JhoMim ovt i 


ta «£a fM of a wot she^ Sootion boxes along tho path or trav« suck oti snn mnrw 
p tMiln ■Sant leavea the wItq sereeit to pasa b^ween two rolls felted the much 
' ~ |g cove^ with felt and gently equeescs more 

^IMiSiaat against tl^ to w w ^ lo^ ^ process the watery pulp 


161 And hen we nmth the pator mschlm thiouuh whieb tht dsmp sheet now runs on a woolen 
belt from the wire erretn on through n seri s of press rolls which remove much of the i^siijmg 
moisture At this stngc the sheet of pnper still conUins frvm fifi Ui 70 jk-t ccnl of water The sheet 
now passes over h bmg series of hcnl^ ti^n evHTutom which dry the sheet It then PM**",^*’*,* 
vertical sUck of smofithly finished sled rolls of amalU r diameter called calcndn^ which vlr^ally 
Ironic sheet smooth This machine in tht plant of the Intematitmai rujitr rompany at Thrw 
Rlvum Province of Quebec mwintires Z77 feel long and mak< ■ 950 of paper meapuring 162 

InehM wide jrt one minute Th » paper is too wide for the requirements of eommerce henco It U 
r««t«d at full speed and Is afterward Uken by the winder to be cut and w mnd into hard roila 
which are wrappivl and shipped to the hungry presses o< the publishing world 


FBOM LOO TO PAPEBi A BBIEF VISIT TO A GBBAT NEWSPRINT MILL IN CANADA 
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Saving Dollars by Salving Scrap 

How the Mitltitudinous Wastes of a Great Railroad Are 
Converted Into Cash Values 

By Charles W Geiger 



Th« rail atraiKhtener in the Southern Pacific recla¬ 
mation plant 


ODI UV rallnmd e(ll< lono\ im HkhN nro 
i\eli )\4iiiplliWd In til* \Miv till Soiitliirn 
Pailhi UnVlroml Cninpan\ «\oU1k wawti* 
In till ii>s( of iriiiterlJilN b\ the ntlllziition 
of wlmt wiiH once dlHiiirUitl >is i\orn out 
und 11^*1 Una Man\ purfH thiit mUlit have 
uctiuliid a new leaHe on llfi throuKli m little atten 
Mon wire foriiitrly reUmitnl lo tiu Hciup plU Waali?- 
fulncHH Was aicepted a inaltir of <onrw and It took 
fi keen Konw of iHiNonal resinmNlhllity to oiLrcome the 
deep-routed hahlt Tin actual lUKtodlans 
of the coinpanj k pro|>f rt> are the i in 
\do\efi and wUuli vt r lanitits om also 
benefltH the other \ tonmUntlous iia 
ploye oxoitlstH tan In reiiwnlnK and n 
jduttng partH to avoid hnnkaK* does not 
iibuHe the toolH or nun iitnes on which Ik 
U working and endeavors to tet maxlimim 
nervUe out of evirv artlile the tornpanj 
fumlstu^ In otJii r wonlM he ciHuarntcH 
Much of th( niatirlal collet ltd hj the 
suppli tralna 1 h not wiap at all hut 
merely sU>,htI\ worn or di formed, no a*i 
to b<» nnnervIts aide SjieolallTiitlon In this 
work has treated and hullt U[» an Im* 

)>orlnTit dtpnrlment the Htde ohlect of 
which 1 h retlaniallon The Snutlani Pa 
eifle Compauv (PadHc svstem) during 
1021 would have had t(* draw $S7-M)(>0 
from ItH tiiasurv to jainhase niw the 
volume of material riK-lalmml In tlmt >ear 
Tlie conipun> wived STTiVlOtr) on Us 
Paillh SvHteio during 10^2 thrtMi^.li tla net uniulnthm 
anil reclamation of worn and distarded matirlal 
Ah reilaiuHtlon was an intlreh ni w th Id It wmh 
npce8wir> to ismHtruct Rpeclal nuuldnes adaptid to the 
work to lie done lor tills piir|H»« strap [Hirts were 
used and llu apparntus entirely home made A Ixilt 
Htralffhtener, for examph was made out of an oil 
wheel bortn^r mill that bud la'on broken and Hcrapind 
The criMiked holts or lient rods are Inw^rtid Itetween the 
A sJinptHl Jaws whhh altematelv open and close They 
are adjustable to take nnv diameter material from 
Inch to 1V| Indus Material Is fid Into the Jaws a few 
InthoH at a tlna and rotated nppt'urlnk on the opposite 
sldt Htralkhl Thi IhiIIs are i ut to length In a liomo' 
made ulllgntor Hhiar, and rothnaded 
A nut umoMT of novil lonstnutlon Is Imlng uwd 
Tlie shank of ilu l>olt Is ^^rlpjKHl In the vlsi while 

the nut Is forced intt» the hell mouthtsi chuck whiih 
rotates In a lift hand dlrctllon As fwam us the nut is 
frt*e of the bolt It drops out of the chuck One ihmk 
will handle thri'e dlfftreni sires of nuts 

Pljie hltlni.s track bolts nuts eti pass through « 
‘rattler Thf nvolvlng dnim Ik one-third subMierged 
In dlHinian whhh In the couT'M. of twenlv mlnuten 
tlioioiighiv nnioM's dirt and Male Tin drum Is then 
lifted h\ a small i rane and thi contents diiin|>ed onto 
a sovliuv. tahh whhh Is IniUmd so that the distillate 
dinins balk Into ilio tank Wlilh one diargi Is being 
rattlid the priniMlInv. one Is tieing sorteil Into iravs 
anordlng to sire and kind (»agiH are provided but 
ixisrlenissl o|Hratnrs ran l\ need tti \m tluni Nuts 
are ntapisMl on a sl\ istlntod tipping miuhlue washers 
and otln r small parts art leadv for use without further 
altintiou Thf dlKtillati luit onh fUaiw and hrightenH 
Ihi parts hut ails as a pnsirvatlve against further 
rusting 

Iriuk Hpiki*s are bundUd throiuU nn oil furnace b\ 


hmvlt>, being dumped Into a hopi^r and fed through 
the furnac*P uh raphllv as they arc evinutefi from the 
iKittom While hot the Hplkes are dropped Into the 
homi'-mude straightening press. If the headn are nut 
of allncment they an given u light blow with a ham 
mcr dhi preHH is douhle'uciing ho that the InMiant the 
linlshed spike 1 h nlcasoil the center block starts com 
pressing the spike Jus! dropped Into place on the opiK> 
site side, thereby saving air and Increasing produitlon 
lids iiuuhine Htraightens 2000 spikes In an eight- 
hour day 

A grinder for rcfaelng (he Rliiiiii Joint of Klinger 
water glassis lonhlKts 4>f nn abniHlve disc whhh rIowIv 
rotati's the outspU idgi of thf illsi lH*lng slightly 
eccentrh '^Ix glasses are mounted with lievel side 
downwards In tlu small holding < lljis whicli are 
welglitei! b\ tin Idngt d hmd on the baik of tnih The 
eccentric above referrcxl to actuates rfillers, wlihh 
transiidt motion to the glaeiMeH causing a swaying 
movement of fifteen dogris»H thereby eliminating wear 
Ing griHt\c»s or ridges No alirasive Is uaeil other than 
the glass Itself, and water The output of this mn 
chlm Is light glasses |»or hour and the machine once 
In motion riHpilres no further uttontton 

A mufldne has been devised to strip RcpnpiXHl dry 
(-elN The ytm and brass reiiioveil are mdd for w rap 


Rattler for deaning fittinga against possible re-use 

and (he wax Ik made Into sealing wax While the snv 
Ing In this Instaniv Ih not large It more than pays for 
labor and other losts and keeiH the right of way clean 
of such rubbish 

Suiiorheater units are reclaimed bv renewing the 
tetum liend or applvlng new linll Joints The !»ends are 
formed out of scrap and are weldeil on to the extremity 
of the unit making itne lontlnuous pliie Tlie ball 
Joints are turned out of bar stia k A projecting lip 
engages the end of I he unit pipe holding the work 
i-entrnl during the autogenous welding prisiss Tlie 
unit >dnt Ik ftnally iKillshed with a curlwnmdum tiolh, 
held In a cuieslmiied <huck, attathid to an air motor 
UagiM lire used on all p<dnty and seats to Insure pniper 
contour Whin tlnlsla d the unit Is lc»*.led to iK»unds 
hydraulic pressure 

The foretuen and emploves In ilmrge of this vast 
held of reclamation are contlnuallv striving for new 
and l>etter methods of handling this work and of add 
ing to the great savings which havi already lieen ne- 
cximpllshed Tlnv have a weir^merlted pride and satN 
faction of accoiupltsbme|it whbh tHymis to all those 
who are making “two blades of gra«w grow where one 
giew IWoro 

In many Insfames material discarded bv one de¬ 
partment of servlu Is iiseil bv anothi r department by 
means of which lurgi livings an nffectod 

Scrap larpet Is usid foi making covirs for foot reels, 
dust guards jinti hand proteetlfin pads for emploves In 
nilling mills foundries and scrap d<tckH 
Si rap roive Is unwound and used Dtr binding corh 
luiuy Hldpiueuts In plan of twine 

'kertlment from iicetvlene gcn^riitors Is usnl In place 
Ilf lime foi whlttwashing purisises and In place of 
lime In the steil foundry 

Tarline a bv prodmi of PlntHch gas plants, is used 
for painting underfrainew of cars, dlsphulng the high 


prlied paints which were formerly used for this purpose 
Scrap cur roofing Is made Into tinware smoke Jiicks^ 
yentilntors, shop lockers, etc, 

Scnip IwUcr tubes are used for a number of purposes. 
When threaded or butt welded together they are used 
for water drain lines (after dlpiieti In hot aHi)haItum)» 
for air lines, c'ondults, etc, for munufacturlag of loco¬ 
motive pilots, in making freight cor ladders, and in 
making washers by fiattenlng out and punching, tVfO 
washers being made by one operation. 

Ball Lightninff 

I N a rw'ent adclresH before the Institution of Electrical 
V nglneers (Urlilsh) Dr G C mmpson dlscusaeil the 
<Iuestlon of hair or globular lightning Dr Simpson 
lami to the lomluslon which Is now very gimerully 
hi Id that this Is a real natural phenomenon He 
Hiiinaieil up tlic churuc*teristics of hull lightning as 
foi lows the iHidy or bull Itself, which Is able to retain 
Its Indlylduullty ns it moves Ihrougli the air, apitears 
to Ik cxMuiiosed of gus or matter In some novel luminous 
cunditlon Iho balls apitear to exist Independently of 
any huge electrical Intensity, for they have been ols 
served within dosed rooms where large electrical fields 
arc ImiNtsKible and have also lieen observed to pass In 
and out of paruIUl leh graph wires. They appear to be 
asMKluted dlrixtly or Indirectly with 
large quantities of energy, for they have 
been observed In exidode with violence, 
and have also been swn to fuse the over¬ 
head wire of an electric ni tramway 
No satlsfactorv explanation of ball light 
nlng bus, laoviver been olTertsl Pp Rus- 
m) 1 savH (ylnbiilar lightning seeius to be 
a brush discharge taking phue at the end 
of a cxduuin of air of higher condmllvlly 
than th© nclghUirlng air ’ He then points 
out some of tlio dlfilrulties of this expla 
nation to which otlnrs can be added In 
fact, there Is really nothing very Hlmllar 
Iietween a brush dim Marge and the bull 
of glowing gas so fre<iuenHy dciwriheil 
The onjy phVHhal phenomenon yet pro¬ 
duced In a laboratory at all approaching 
ball lightning Is the active nitrogen 
studied by I.4»nl Rayleigh In this case 
we have a niass of nitrogen subjected to 
un elecfrhal discharge whhh continues to 
glow for some time after It has lieen removefl from the 
Held ]>»rd Rayleigh however Is unable to accept this 
explanation of ball lightning, and all that we are able 
to say is that attlve ultnigen Is the nearest physical 
phenomenon to hall lightning vet produced In our lab- 
oratnrles Hall lightning npptars always to be nsso- 
clatid with a thunderKtomi, and U Is jHisslble that the 
intense dfschargr <»f a lightning Hash cun produce some 
utumic change in the air or rain through which the 
dlMlmpge passes If this Is so, the glowing matter 
f>f ball llgliining which distinguishes it from others, 
niMV V)e In a stale otherwise' not tnet with In nature 



Some of the items that might have been janked» 
but weren’t 
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'^hipping BlUk in Car> 
load Lots 

O RDINARIL:^ milk 
reache» the railroad In 
till lined cans carrying from 
un to fourteen gnlluna, and 
atxmrd the cara In these 
siuie cans. The InconvMil 
intes and dangers uf tlda 
s\Htem are too obvious to 
Inquire cataloging Hut In 
iht ubaencc of hih>cIu 11> con 
st meted tank cars designed 
for the (ransporr of milk mid 
uothlDg else, the milk ean 
N an unavoidable feature of 
tlie Hhlpnient of milk 
\ Chicago manufacturer 
new offers a car for milk 
shtpmentH which In really a 
(liermoa bottle on a heelM 
I \ternally, It Is un ordlnnry 
lH»\cur, forty feet long In 

teinal[>i it Is two bljn tanks, end to end and u(capping 
iJie entire length of the cui, phis a brine rffrlgi rating 
HjKtein The fltxirs me waterproof and nre tiirrUd 
suUlcIentlv high up tlie sides and ends to pr(\ent wntei 
fnau getting down and rotting the under silts Iualas 
are provided so that tlu cur muj In? (‘onvonleiitU 
Hushed The refrigerating system N such as to insun 
a uniform fomperuture thriiughnut tia tiir Lach tank 
Is equipped with retairdlng thermonietyr, motor dihtn 
projiellor agitator, content s gage and 
other fixtures and the tanks an mounted 
ill a three-inch bed ot asphalt to rniiirol 
\lbrutIon The capacity of the tanks Is 
UHK) gallons hence of the cars, 0000 
4n interesting feature Is that In a full 
Klilpment of OOOO gallons, there Is a gain 
In milk dellyery of (V)t) to 800 iHamds 
This represents the milk that adlieres to 
the Inside of the cans and has to |>e lost 
in the washing process witii the tank 
tars the total adhesion is less than one 
quart It need not be emphasized that 
ihe refrigeration Is vastly more satlsfac 
lory The tanks by the wu>, aie of 
tnameled glass which aiiounts hir their 
loyv coefficient of adhesion 

Log Rafts in the Open Ocean 

L fk) rafts are almost ns old loggint, 

J Itself but it is not e\ery dav <ti eyeii 
cycrv year, that rafting U Indulgetl In 
uis>n such u scale us that shoy\n in tlie 
anianipunving photograph Tliesi throe 
huge log inftH, tied together structurally 
far more closely than Is the case yvhen 
onlv rivers are to be naylgated, Imye com 
ploted a IGOO-uille v<jvagc In the oj»en 
yyaters of the Pacific ocean, from Hrltlsh 
Columbia to Sun Diego They an clgar- 
Hhaped, upward of 900 feet long, and con 
lain lulllionH of feet of himlier Lashed 
together with ponderous {halns, each raft 
yyas fowled by u sea going tug The trip requires a 
month and Is attended yylth all sorts of dangeis It K 
not unusual for the tug m be obliged to east Its tow 
UM«e, returning to pick it up In a calmer sea Tlie 
utter liuposslbllltv of Ihe rafts sinking makes It i>pr 
mlsslble to do this more freely Ilian In towing of the 
more conventional sort Our photograph, taken from 
Ihe atr by a pilot of the C S IVayal Air Sfathm at San 
Diego, shows two of the rafts side by side, with the 
third partially broken 
up i^mewhat better 
fonceptlon of the 
amount of tlitnber In 
each raft may be got 
from the latter than 
from those which are 
fdiu intact 

The Danger to 



1^1 Tht milk Uuik car In conilrucllon abnwlnu rduluc »l»c« if mr anil Unk Ihuht End vl,,v ,i l.nl. m car <i ivlii 
cnitlrolB that rv.H-oni and rmulAU^ ihc tcmp< nature nnd Ihi condltum of ihr mlll^ 

Glass enameled containers for railroad shipmeaLs of milk, which put this commodity on the same HatiB< 

factory shipping basis us oil 

yyeil known itnd txn imi\i i urcuu of Plunf Imlustty 
Tia iMlyyrtrm N an orj^;i(ilhm scarcely a lyyintldh 
<if un Inch lon^, when fully ki<''yn that tiiusc's a ill'll as** 
which shortens the life of tlu crop bv ^Aenil years 
iiiuke‘S fieqianl phiyyiii^ and repltiutlnt, necesHmy and 
iteimes the yield I nek r fayoi ible eondUlonn e\|eerl 
nu ni8 Indie me that Ha alfulfti eel worm may Injure 
uel wlilte and Mlsike ile»\ei^ hiiekwlienf I ncHsli |yeas 
tiunlps and eeen pedatias, jis well as alfalfa 



Three 900 foot lumber rafts that made the trip from Bntish Columbia to San 
Diego, via the open ocean 


As many as Jdd eggs may 1 m laid by one e« 1 worm 
the young being nlxml a tmtli the size eif ihe adults 
r ncler moist eondliions these ndgrale or are eurricsl by 
irrigation wutei or other naans to new plants They 
I>CDefrale the finder parts of these plants and grow 
to mntiirltv within the plant tissues, causing sy^elMngs 
and abnormal greeyydtis 

finally the paraNitcH las onu so mmurous that ll>ey 
eompletely kill the plant When this Itapisns they 


e Dange 
Alf^a 


P rompt and aggres 
Mve action to save 
AtuHira’a alfalfa and 
other cropfi from tre- 
mendoua damage from 
the eel worm dlaeaae Is 
virged In on appeal la- 
fnied by the United 
Mtatea Departnyent of 
Agrlculturo throngh its 



Lrft The aide dmnp car for pouHna the concrete' ahcH of thr flun< f fnter A fc.'otlon ot the toinideUfi flume 

forcing in place rmdy for the isiurtng 

Driving a concrete flume through the big wooda wilh maximum economy 


leave It and go into the aoll 
tu attack other plants that 
they may Is able to reach 
A poor Kiund of dyvarf plants 
U fnqutntly the result 
1 lie ju ( se iiLO of the al 
fulfa eslweirm disLUKo was 
(Irst noted In Aiuerle a In 
19*1 ttlitn It was dlseoyered 
in 11 slnisle lUUl In eastern 
Oret,on Sims then it has 
hiHii fimnd more widdy dis 
trllmtid in that gtneral lo- 
eallty than was at flrsl 
tlinntlii It has lietu found 
in ( itilfornln and < olorado 
and it is eonshUied fHisslble 
Dial It mtiy iHtnr la otlur 
(iiirfs In the (otintrv Lfforts 
will he* miidi by tin Depart 
ment of AgrUullvire lo se 
Lure a Lompleii suryey of 
Ihe entire (onntr> during the 
pH sent growing season In 
eirelei tei dlseuyir all InfeHiailons and to eraeileatt the 
disease Im fore II hf*eorrjew toe/ wldes-Nprtnd anil toe> gen 
erallv < Hlnldishi d 

Building a C oncrete Flume in Rough 
Country 

A t-OM)t ir and Hume line 2*^ miles lotit, was rc 
(intlv eonipleted hy tlio S m Touqutn L);,hf & 
Peiwei i ortHjratlon on the neolh folk of the Sem loaejiiln 
Ulytr In t idlfetriila hy me mis e>f y\hhh 
tlu yyaler supplv serving a chain of hK 
IMewe r house s wuh mate i hilly increased 
lit in lees sslhlhty (ef ihe npin r end of 
tlu eeflidiilt line and Hu* fuel that a grae1e> 
for a dame yyas tut alemk ei(niro\lmattIv 
the same lotatlon la t‘)10 made it udvls 
able first to hulU) n construe Hon rullnaul 
alonk this e»ld line Im ginning at the teiwer 
ind whh)) yyas rearhtd by road aneJ thin 
to build the neyv tondiili fie)ni the up|>er 
end down With this plan a eunstaully 
luivanelng seairce of water suppl> was 
iiiado ayallal)Ie hy admitting water from 
Uh upper end to eeanplttcd mctleins of 
the condiill 

The ealglnal esmelult Inillt In 1910 to 
proylde sluhlng water iter Drane Volley 
Dam, was u eondelnallon unlineel diteh 
and woealtn )m)\ finaa witli a t )))aLltv of 
k> Nee_oneiro(t The Hume tine) trestles 
wtrchiigeh thstroyeel l»y forest fire The 
new temduit line eetrisHts eef (tine re te llnesl 
efiteli eoiKute IntN fiamt and riveted 
iHtes 1 Hume tm ndyyeMid trestles all with 

a unlfoim eapadiy of ItKI se)Uare fee! 

\er> cartful figuring was nsjnlred to 
make tltt ue w < oustrue titin fit the old 

grade and at the suiuh itine ti> renifonn 

to nnlfoptn cpeiss SH Hons as far us po^ 
Bible It yyas not ael\isiible to change (he 
section imm eiften than ahHeihdrh nece« 
tuny dm t(» tite additional ((tst and delays 
which hiicIj elimign s ni ide In feirms and reinforcing 
A tonHtruction In adqmirte rs was first estnhllshed at 
the lower end of Hu lint and a Hniall warehouse and 
male rial iani wen hid It Han An e Iglitfsa ine h gng* 
rullroml with twelve iMUind lulls y\ is Hun eonstriulcd 
Most of Ihe ties vyere sahaged from yvhat was left of 
the e>ld fimiu ami tlu tr n k \e is MM ahengslde Hi* oM 
dltrl), on Hit nppe J side ythere possible Where the 
line troHsid rtnlnt'' tre*slIeH t(» 1 h used latfr hy the 
steel flnine wtPe hllHt 
tirsi and tlu pullrttad 
was eairled ncross on 
them 1 he treMHe*s yyerc 
built as Hu rallnuol ad 
yanced so lliit ev ejtt 
f<u a small amonnt of 
terrient used In Ihe 
tr(*^th femtlng no mnle- 
rlnl had t(t l>e e arrled In 
on tlu tmeksof workmen 
T he lue ompany Ing 
ylevvs shove Jimt a few 
]diase sof this Inte ri‘sttiig 
yyork As will he nesn 
fioiii Hu se photogruphK, 
the forms ail iiseel re- 
]HatisIte effe e ring a 
heiny saving In niiHe- 
rial and tran«t»ortution 

COslB 


hitJet l>orm« and rein 




















244 


SCIENTIFIC AMERICAN 


AntL, 1924 



FI noi KFM !h iilrwulj one of 
the >\(irlcl H iiu(>'r Huuretn of 
heHt Uuht uml |Hiw 4 rforjiro- 
(liKiion anO trimHiH>rtathm It uWo the 
Hoime of Nuppb for u thourtunU b\ prod 
ti( (liat )m\o cuiiie to be of UiiiuenHe Im 
[Hirtami lo < litll^arlon run^intt front iiiedklnea thioutrli 
the lU Id of (ln^ iitu) (heraltala to thi UHidialt ivKidne 
hIiUIi In UN 4 d for road hiilldlnK and Mlnillar purp 4 »s«H it 
1 h K<n< rally adniiflei) that iuduKtry has not reuUied 
thi Ihnli of Its US 4 H, and turh Mur llte (h niand for Its 
t hl< f ))riKln< Ik—N iKh as tjawdiiu'—Is imnaslnt, far In*- 
M»nd tlu (‘oiaputLiLUiiiH of a few \eaiM ut,(t lu futl 
ihlN Ini rouht bronchi utK>ut wldtspruid apprelanston 
that the siijiplies niiiHt lx* iniDserviMl I he ftar that soiiu 
dn> tlu world iid^hl txhuust Its r<*wr\oIrs of <.rude oil 
and that suhsiltiitis must la tound 

Ill HithiJilttln^ hlH tlu^is tlini tliLSt ft iirs are un 
founded Pr lolm M Maifurlane of tlu rnherslly of 
IVuUHylvanlu Is not udNlHln^, ufsalnst oonseruUlon (.)n 
tht contrary lu is adiocuilnif It Hut lit would ammi 
pllsh It by a uion illhhnt us 4 of llu < rtidt oil taken 
from the earth 1 )\ roinplelt utilisation of all the h\ 
produdM now In many InKtameM isrinltleil to p) tu 
waste lie ladnls out that hikIi a h\ stein has made It 
jKissIble to prodiut oil from sarfat** Hlmh In Scotland 
ou a wmmerdal basis Tlit woilds luru<-st dtiKisils of 
Klmle oil an in tlu wisitm miuinlalns of tin Unltoti 
Stati s but iMntnfoH tlart has Ihm n no < xploltntioii of 
theta t V t pt for sIih k w lllnu puri>oK 4 > lit tlu tpian 
Lity of oil In Kiu h risks is almosi lie^ond (oiniiuTiitlon 
accoiUluK to I>r Madarlaiie 
FeiliapH tlu ninst Htartlln^ fiatiire of pr Muifar 
lane's iltiltus Is the assertitm that sime tlsli urt the 
Hourci* of thi worlds oil HUppl\ the nHir\olrs of the 
world an Uln^ loUHlauth nddtd ii> from that Roune 
V M rj simpU explanation Is fumlslitd of liow that 
hupiM.nK It Is inertly a prinesH <»f dlHtlltallon In pres- 
sun \lriual)> all known Narletlt^H of t\sb contain otl 
and uuvluMly tan extratt It b\ the pnssurt iiutbiKt In 
llu t use of curlli tlnsisUs of oil llu t xtnu tUm Is hax- 
ttntsl tir aided b\ bmbrial adlon In sonu InstamtHi 
Hut the prlmar\ imlnt Is llmr this process Is Mdng on 
conHiiintH that It has la^en (.olntf on (bn and nlKhl 
>(ar aftii yiur for inllllonH of Mars 

Snirts of (pu sHons naiurallN ailsi us to bow any 
Ixxh tan know this and Pr Mat furlant has answm'd 


little Fishes and Big Oil Pools 

ilusn all tint first he has shown that there i« so differ 
once betweai fluh oil and rock oil when the condition* 
of Its preparation are alike, or nearly alike For that 
prtHif he obtained re<ord« of on exiierlment made nearly 
sixty years ago by two sdestlats at Harvard University 
They hud been concerned over the question whether 
earth oH wua of organic or inorganh origin Both were 
rumillur with ilie fertilizer and oil Industry built up 
on the menhaden, or mossliunki r, one of the moat popu¬ 
lous HhU known on the Atlantic seaboard 
Accordingly these two men made a study of oM shale, 
oil Iteurlng sands and almllar strata, to obtain a generul 
tinahsts of the cheuilial content of such materials On 
the hasls of that Information they pnimred a lime aolu 
tlon Into which they mixed ordinary tlsh oil obtained 
from menhaden bv the familiar commercial pressure 
method When the mixture was made It was trt*ated 
exactly as crude oU Is treated for the extraction of 
gitscdlne and Its other products—In other wordw. It 
waH plmed in a still and tiotleiL One after another the 
U nf Pt« succeedc d In extnu ting c xactly the same prod 
nets UH urt obtained from crude oil or petroleum, nntll 
finally they hud left ii thick blnck residue resembling 
iiHiihuU The ntt result was proof tluit If petroleum 
wiiH not fish oil the two products were alike In that 
they yielded the same byproducts 
lor some strange reason that Ur Macfarlane Is un 
ible to fathom this experiment was lost and forgotten 
for years About twenty years later other solentlHls 
cunu across the record of It, and thiougli their actlcjn 
li was preserved But again for unkneiwa nuKons very 
little attention has been paid to it slnic The discus- 
Nicm us to whether petroleum came from animal c^r 
plant life has gone on and on, and most of the particl 
pants have been wholly unaware of these experlmontR. 

In recent years, as part of the investlgatbin made by 
Pr Macfarlane various repelltbms of this cx|x*rlni<mt 
luixe yielded the Kume result 

\Mth that fact 5nnly estabUsInd Dr Macfarlane set 
(tut to discover whether there have bexn enougli fish In 
(he history of the world to piodiu'c nil the known oil 
derK'Hlfs There yvns no quistlon that fish could have 
furnished the supply It was simply one of quantity 
And for that prextf ha fumed again to the menhaden 


This flsb spiMirs 1 a th» history of Antor 
lean Industry alnca the days of the earn 
est settlements. It Is so plentiful tliat it 
has been used as fertiliser and a source of fish oil all 
alone the North Atlantic Coast. Many of these toctor 
tes are still la operatlcUt and mlUloDs of menhAden are 
caught every year to enrich tlie farms and to {ffovide 
Hie oil of back-country diatrlcts. 

Here again Pr Mncfurluno was able to get the aid 
of another scientist He found that the lute Dr Brown 
Goode of Washington had made a prolonged study of 
the menhaden and Its hublta As a result of that Dr 
Goode estimated that In one season of from four to six 
montIts, when the menhaden are rushing north along 
the coast In countless millions^ thdr natural enemies 
such as tlie blnoUsh corutumo at least a qalntllllon men 
hnden He gt»t at that dgure by earful studies of 
how many mossbunkers are eaten by a single blueOidi 
and Hien estimating the number of the latter Now an 
Interesting point licre Is the fact that most sclcotlsta 
arc Incltned to believe that Dr Q(X>de underestimated 
tills consumption It nmy be of Interest also to pcdnl 
«>ut that u qulntHUon, expressed in figures, means a 
unit and eighteen ciphers, or 3,000,000,000,000000,000 
messbunkers or menhaden 

The point of all HiU Is that cotninerclal oH-extractlng 
plants get an average of one gallon of all from 200 
menliadcn early In tlie season, when the fish are thin 
loiter In the seaixin the quantity thus obtained Is atxyut 
douhlotl On the basis of the first or lower yield, a( 
cording to Pr Macfarlane, It Is only a matter of mathe¬ 
matics to Hhuw that thU one variety of Ash In a single 
season carry more oil than the entire world ha* used In 
the known history of petroleum wells. It might be 
added that the total coitMumptlun up to 1K20 was estl 
muted at clnae to nine htlthm iuirrels of forty twoguUouK 
eaib If the uienhadcii cun continue to exist after the 
annual Klaughter of a qulntHUon of their number, It 1 h 
obxlouK that they iiiUMt 1>e virtually (x)UDtleHs 
Ihe assertion that fish are responnlble for all the 
worlds otl might sHU be open to objection without cer 
tain additional Lylden(« One natural question U **how 
(11(1 the oil gel into Hie earth when It in generally 
known that oil floats on water” For that also Dr 
Miufnrlnne went to other scIontlstR, The first evidence 
he obtained (.ame from hla predeceBsor as botanist it 
{Continued on page fPD 
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SHiin that nt \t r fnlln to 
draw a trowd In that of a 
KtMi paint* r lettr ring In gold 
lU paintM (la uiitllm uf tin bllLn* on 
I la window ni other Kurfu(e and 

(law t\llH in tlu litlirlu^, with gold leaf 
rtilN la (akoK I mm a Paik made of many haves of 
slt^lHIy nddiKli etdond paiar Ir Is \»rv (iirlous and 
tiigrosNln^ to SiH him llfi (la haf ont of the l)ook by 
nuans of a long tamds hair briiMli tia (,n)d film ad 
la rin^ euKlIy t(> the hair WMinliigh is ll^ht ns a feather 
and Him iiN d(nm juid hiibstanllal ns n slast of metal 
can Ik* 

Gold haf Is fnmlllnr lo all of us Almost < \irv win 
(low that WL pass has soim h IK ring on It dime in gold 
leaf Hut Hare art pmhahh very few win* know how 
gtfld hmf Is nnuh or who mdlM Hint the art is oni 
itf the (dOest In (xlsteme today hor gold haf was 
made bv tin amUnt hgyptians In essonrially tlu same 
mitnmr as It Is made at the prtwenl time It U men 
tiontsl in Ha HIbk and in fiat most anvient peoples 
knew It and used It 

The first (piestinn that arlsts In the average iterson s 
mind wlun la stss lettering being done In gold leaf Is 
Is this r»ii! gold? ( old Is prtHloiiK and how can on* 
iilTord io use It for ko utilitarian a ptiri>oiw ( Gold leaf 
actuullv loutalUKthi pnalouKimtal 1 urlhemmrv gold 
leaf is not so <vpenslve as It apiiears for a slngU 
sheet of Ihi lisif (smtalns so small n weight of the 
natal that it is txally ln((malvabU how so fine n film 
(an Ik* oluaintd iMisses'^lng siah irdnnti weight 

ria re In no otla r solid knowT) that ran be made Into 
a film of suili lnfiiilt(*slinal (lihkness ns g^tld Gold is the 
most mailt ahU of all sulwiantes and gidd leaf U the 
thinneht ('f all maierlats The leaf for all Us txun- 
monnevh and anthiulty N really fine of the most re- 
markalde prodmtH inad* by man It possesses a Hum 
Imp of strange (ontriidhtory proinrtles wbhh mark It 
nut from nil other snlwiances In the first place It will 
last f(»r ((nturit*s as tIa paintings and (hsximtions on 
tombM m<l ti mpU-s HaiuKiitidH of y4 hph old tesHfv Gold 
Is Indestna tihle It Is nnattacked bv tia ekinents, and 
after «*nturl(*H of«xp(tsur( It still remolDs Hw orijdnal 
yellow metal so pnvlous to man On thf otiar hand 
n shoit of gold leaf can lx* ahsolutolv (U*stroMKl hv 
na n h n^l^lng It Indwein the fingers Tliere Is so little 
nialftr In the sheet of gytid that the friGlon t^f the 


How Gold Leaf Is Made 

rtngars Is quite sutlUlent to make It dlsapixjar totally 

G(dd leaf Is i»erfectlv opaque When It Is placwl on 
a Hurfaie, It Is lTiq>oH»lWe to 8 <h* through It But this 
same sla^et of gold when held up to the light Is very 
translucent In fact It Is easy to see through It mid 
dlsilngiiish objeits, nil of course sufTujsHl in a greenish 
light 

I Inal I y gold leaf la both visible and Invisible The 
Hheot of g(jl(l wlan held yvllh Its surface fating the 
vision Ih perfwHy visible Hut when held sideways, 
HO that edge of Ha sheet is Mng viewed It U Invisible 
Fur Hie sheet of gold leaf Is Hiln far beyond the range 
of liumuu ylslon It requires three hundred Ihousand 
MaslM of th( haf pHevl one right on top of the otlK*r 
to make I be thkkniMs of an Inch The minute wdght 
of (lie gold In an ayerage sized sheet, three ond three 
eights of an !mh sipinre, is seen tnun the fact that one 
ounte of gold, when made Into a sheet of the same 
lhlckn(*ss would coyer 14<J5 square feet Five dollars 
worth of gold at present prices, made into a single sheet, 
would ct»yer five thoiisund square Imhes 

Tlierc Is abs^dute proof avallnblc to substantiate the 
contention that the art of making gold leaf was knoyyii 
four ihouRund years ago Then us now, the KvdU was 
made Into the form of a leaf by the might of the human 
arm In other words U whs beaten out by hammering 
it with an Implement The story runs that In very early 
I linos when this art was being carried out under very 
(rude condirhais and n workman was beating a piece of 
gold yviHi a smooth rock he Inadvertently covered the 
met Hi with Ids goatskin apnm nnd beat the metal 
thnmgh the same To bis great suri^rlse lie found that 
the gold bent out Into a much thinner and finer sheet 
Tills marked the real start of the gold heater’s art 

Today the heating Is oarrI©<l out with n hammer a 
(hM Iron hammer fastened to a yvooden handle being 
used The art consist* In being able to distribute the 
blows over the surface of the beaten gold »o that the 
extremely fine film Is not tom That there Is a real 
technkal skill Involved Is easHv seen It Is hard to Im 
nglne h(»w the blow of such a heavy hammer can bo 
applied to Hie pack of gold leaf films, Interleaved with 
g'oldbeaterN skin without smashing the whole mass of 
leaf Into a fine powder And yet a skilled beater wlU 


make but few holes in the gold lea ft fUiu 
Tiie first stage In the process Is to lake 
OtKkplus fine gold and mix it with n little 
Copper or hIIvop and make un alloy bv melting In a 
crudhle Tlu gold Is then ixmred out Into an Iron m(»ld 
one int h wide by six Inche* long bv one eighth of an Inch 
thick The slab of gold obtained In this way 23 karats 
fine Is Kquc*ered betyveen Jeyyelers ndlers until a coim 
IKiratlvely thin ribixm, one thousandth of un Imh In 
thickness Is obtained The rlblxm Is then cut Into Inch 
aquares, each ctmlalnlng six grains (»f gold 
These wjuares aro Interleaved with pieces of parch 
ment paper Two hundred sheets of gtdd in the i>ack 
are hammered with an eighteen jamnd hammer and the 
gold gradually spreads until the wiuare Is 3 Inches 
on each side This partkulnr part of the prot'esa 1* very 
laborious for the hainmtr la rather heavy and Its cen 
stunt use tires the arm It 19 the only part of Hie gold 
l»eatlng pnavos In which mechanical beating machlnca 
have 1»een able to replace hand labor 
Then each sheet of the beaten gold film is divided 
Into four Gtpml squares giving 800 sheets from the 
original Inch square gold ribbon A pack is than made 
of dOo slieets, each sheet being separated from the next 
by a sheet of goldbeater's skin This Is a peculiar snb- 
stance wlilch Is obtained by skinning the large Intestine 
of the ox The skin has a rough and smooth side axtd U 
very thin Two of the skins are placed together, rough 
sides facing eadi otlier, and are stretched on a frame 
The skins are made to Join to give a single goldbMteFs 
skin w hleh Is varnished with a special varnish, giving 
the finished product a golden yellow color The skins 
are then cot Into proper slee and are ready for xmeu 
The toughness of the goldbeateFs skin U remarkable, 
It stands np extraordinarily well under the pounding 
with the heavy hammers. 

The peck of 800^ sheets Is now beaten with a tjvelve- 
pound hammer until the sheets of gold are 4J2fi Inches 
square The heating operation lasts two honfs and the 
beater pounds his hammer against the pack, distributing 
his blows to ctiver the entire surface evenly, starting 
at the center of the pack and working progressively 
outward while holding the same firmly between his 
thumb and fingers on the anvil 
The beaten films are again divided Into ftmr equal 
squares, taxing a total of »0OO films of gold from tht 
on juig« fM) 
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Of IfM vftrfvtln of row mott'rtotot (h>w£ known or stroked shoet »nd nut? ore com Mixing >nlll tnlo which Iht ttudi rublxi nnU the chrmintU htc Ihiown lo Ik? thonmuhly ciuiiht^ 

pamtlvoly dcui thoiutb they murt bo woRhed and dried before use The third v»rhty flnp l Jirether between the rolkrw HnlltjJts of ju mjiny thirty of Iheet mHl)« are umtI And *n the 

Pnrm. wh(«h 1 r 1«m used today than formerly baa to have Rtieka otom'* and idbe» forelun matu r Inrgeat factorlea the mUeru ma> U twice as Ion* hr Ihette her* ihown Whim the mlxlro/ Ir com 

rmoved very earefufly at* here ahown hefnn It in ur«{ pWo th* mnuM pea* mW* r imitv *>r aoft d nmh 



One of th« biff calender machlnea in which the fabric 1> Impn-ffnaltHl with rublMi «um fo> th* Ihe hot-piTW* tubinv ma blue rme of two iiroccdurLB thai uix uht**) fnr fonninjf (In lieaii* Tb*i 

purpoac of makinff the ahocta atlck tojtethcr when built up Into a tlr* Aa miKtre(*tod by tht capllim latter which an? r»>uoh thitW* r in ihc center than at the edjr* h hfc In thin nmehlne nnnH/Ml throuffb 

for tb« Moond pietnre above, the fatcat practice ia inclined Itt favor a tontiiderahly whhr fabilc u die the exact shape of tJir crouB-picctl m of the di'siicil trctul and tut off hL hi |ih»imIh(< lenKths 

The roll of cloth in the forcffround U an ai>run that lo wouml up with the *-lated ruU t* Ils In the other and more (cconlly dcviloi^ed procens the trends arc ftnnnl m b (rabml linjr mnehini 

layer* from tdlckin^ totfdhor of BporlBlty Hhapnl r >11 >s 



^RMNr-ffnMe method llhutrated }< JMnff tarraly eupplaiited by an aut4>matic machine the picture IndJcatis no aatiiiractory mnehtn* f*]r dnJnR thin haa bom devijied 


Wkil« tiM cofd tir« ii ruBoUljr dUTcrent in lU structure from its fabric prederesNor this difference is not such that «n entirely different outfit of machinery is neces- 
Mi7» fh>K Start to finish, in its production. Many of the processes in the preparation of both types »f nhoe are similar and acrordinffly many of the inprovements in 
ttachhie dasifn which really belonfr to the cord tire hare reacted upon the fabric tire and have uone into use in ita production The effort In the above pictures has 
been to tell iuw the typical fabric tire was made In the hey-day of Us career, rather than how fabnc tires arc today made with as much of the cord tire technique as 
U appticabk. In an early Issue we i^all present a aimilar aeries of photoffraphs for the cord tire, which will show how these improved and more exjiensive shoes 

arc made The two stories toi^ether will be an epitome of ten y*ors of tire history 

MACHINES AND METHODS USED IN THE MANUFACTURE OP THE FABRIC TIRE 
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The Next Great Flood—^Where? 


How the Study of Probabilities Aids Our Engineers in Fighting an Age-Old Menace 

By Harry A Mou/tf 


|N( I in *\(r\ f« w jeurs tbl^ natiun N ni>* 
p till (I ut Iht' H|H((U(lo of u ^reat Hood 
di'^anhi loliiiNtown Oiiheston IHi\ton 
Puoldo—tlM«4e names brink recolhatlons 
of kit III HikhU <»f tin pusi I host of us 

- who iiu Uuk^ tnoiikb (o t'KiifK. siab nils 

foituiu sMu]ail)il/t uttli tin \bllMis iiubaps 
soiiietbink foi (htlr n Ib f * <*nknit uinP miisilvts that 
\\i tlo aol U\t in Mil b a dunkiioiih hiM»( on tie niait— 
ami forktt It 

|ie\\ coiislUer th It Ibor* an iMinditsls of Amerb an 
coinmunltics tNpostd to tin piohabllltj of flood in u 
kPeatei dokree than was Pm bio oi l)n^to^ Jn a ver\ 
few InstunttK smm prnt‘(ti\< naasuris lwi\e bctn 
takdi In iMan\ otlais silmtltb Invtmiration bun fiillv 
t*stabllshed tin exNttnn and Iht extent *»f tin. threat 
but tht toiiimunlt\ in i haraiterlstk Ana He an fasliloii 
prefers to taki a thamt radar than s|iend inonej for 
Hood prcNintlon SilII oihtr (omniunllKs are exiaistd 
to the danker of tlmal and do not »\tn know It 

rMsaMirotis floods an no ntw plnnomenon Itetords 
t>f jrr* at llmids dot tin pakes of blstorj simt Its l>e- 
klimtnk tlmloklsts ImM U^n able to tUlerndm thal 
the «ann Htnaias wbUh n<»w are nunadiik Ann rlean 
towns and iIiIoh iia\< had krtsu floods ft»r hundreds <if 
\turs OMU thuUMiinds and limt the 
llotids width now tietui art no krealer 
Id volume than tliost wliUli hast 
lieen Tin dllTereint Is that we have 
built houHH faeitirbs railroads anti 
blKbwu>H In tin* ualurul path of 
ll<M)d wtUers and ntiw wt must elthtr 
tnild back the siitain at liiias dlkn 
ourmheH In or take tin. < onsetjuinct^s 
Moods rtprofant u verv tsuiiplex 
Hliiilv In probabllItttK Tin sl/t and 
Intensity of floods and the fpetpienov 
of tin Ip o(.< urrein t an kovinudbj a 
numlier of varlddt tondiflons Mr 
^\ i Sion H h tiller, om of the ftireiiiost 
inklnotrlng aulhorltb^H tin the sulk 
Jett, dlvldts tin tmis4s Into two 
(laNSis in arrivlnk nt a imttmd ftir 
tielermlnink the probabilltv of floods 
III till first rlasH be ImlmlOH tin pro- 
vullinfi: umdition tif rainfall the sl7t 
Hbaia and slo[>t of the talthnnni 
nriH die tbanitler of tin still and 
vttndadon of tlu (attbmmt iiHn lln 
jibvKlnil t biirat terlstb s of the stream 
t banm I tin storukt tapaiHv of rtstr 
volis ami aiiUM otlar pliv'^Ual tbar 
aLtirlsd^s of tin catchniLiit ana ami 
tin Ktitam ItHtlf In the set ond < lass 
falls Kutb londitions as the rati of 
r ilnfall snow condltloiiN, tempi nil ure 
(ondltlons die quantltv of water ston d In reservoirs 
lakw anti tbt jjnaintl at the time a flood (K(.nrs the 
vthiolty and tllmtlon of the storm tin formation of 
1(4 (lams or otliei l(miMaarv olistrucdons In tlie ilvtr 
and many tdln r * lements whit b tause om flood to 
dirfi p from aiiotlni In the same stream 

No two lloOds Mit t^4^ 4\ull\ altkt iHraii'^i of tin 
inteiatthm of tin krtat numlier of vailiblt ooudlllons 
't'bus, two slotms of the saint Inltiisitv pas^ilnp ovt r 
da same river basin mn\ prodiitt vvm dlfltrtiit flood> 
Om Rionu muv eonu at n time when tin kiouud Is drv 
and the wiitir Is low in laU( s and rtHtrvoIr'* and laav 
produce only a imaltiati Ihaul Tin sts ond (omlnk at 
a lime when dn kroiind lakts ami nstrvolrs uit flilt d 
mav prtnlurt a laikt flood or if lln sts ond flood onurs 
in tonjumdon with a Idkb ttmia’rature when there N a 
hirc4 (luuntltv of snow on tin ground a virv Inavv and 
(IKaHlrtiUN flood in i\ ort ur 

1 be most (Oiiiinon prods Hon Uk ilnsf ihMid** au Itvts s 
to bold the swollen slnani vNitbln Its banks The 
tnilldeis of iheM hvets have k^ntrallv ovirhntktd the 
fnt that (tnhankinents defeat tin Ir own end In that 
till hikht r the\ an Inillt tin blkht r Hit AihmIs will pn 
until n Is rtmlnd when the levets art hlkb 

entnikb and stronp tnoiiph to hold fin niaxlinum pos¬ 
sible fliHid Flood watirs wlih li fonnerlv spread over 
Inrk^* anas art lonflned to a nuirow i liannel imd inusl 
for a flootl of the sanu volume rlsi to a higher level 
lids bus happened alonk Hn Ohio and Mlsslssliipl 
rlvtrs wliere there are verv extensive IttVtte systems 
While It Ui true lhat levees prevent a gnat deal of 


damagt from siaall floods wlun the water does brtmk 
llipoukh llu daiinikt Is likely to be much grtaler than 
If no hvtss txlsdHl In any event llie tltv width 
builds bvtes hikii tnoiigh and strong euuukh to kts^p 
mil all floods, tnjovs Its protection ut tin expense of 
ollnr eoiiuiiuiiitH s whitli have no iidetpiate protcstlon 

Nt\t rtln less Hart Htiins lo Ik no other economit al 
int (hod of prodttlnk against iIimmIs on verv large 
slieains 'Ihe onlv aldrnative Is to prevent the flotal 
In tin flrst [date by budding riMrvolrs of Nufllileul size 
to bold buck flood wattrs In time of dangtr In the 
cast of tin MIshiHSippI tills woiibl iiuan resirvolrs Ctan- 
parable In size (o the (ireut lakes, and of course, that 
1 h out of thi nuestlon 

lln l>est natural protettlon against floods is natural 
rtstivolrs Tbroukiniut Ntw F'nklatitl, and eHi)etlRlly 
in Maine vvliert the country Is dotted with lakes, 
dlsaslious floods are nmtii kss llkelv tlian In Hie Mid 
die Wist vvhep4 iIum are few natural Inkfs Tlie SI 
ImwPence which orlkinatvs In Hie t rent Fakes Is an 
evnmplt of a iHiftHlv ctinlroIUd rlvtr 

U lien the gnat vaiktv of (ondltioiis that nmv eflcit 
a Ihmd are 4onsider4(I it will hi sun that tlie numlier 
of ttanblnuHons tif clutinistances wliidi mav ociur aie 
Intlnlte When virv large floods otsur It Is alwavs lie- 


cause of Hn coinckknee of abnorinallv heavv rainfall 
with a nuinlHi of oHn r londltkms Kudlng to floods 
One Important dcdmtlon Mr Fuller has made Is that 
If w( tan dill i mini Hie avtrage yeailv miiximum fliMui 
4vn anv stieim wc may reasonatilv lb»t wlHdn 

a pcihtd of five vears iheie will occur a HcmkI 1 "id times 
as kiciit within in cears a IIcmmI 1 Ht> Haas us kual, In 
J''> vtars 2\2 times as great In VI years J'pj times as 
kit at In llk» vcais j(M) limes us groat In VM> vcuis 
nti times as gical and In Itkk) ytais ^40 timers as 

gTC it 

Ihls dots not mi'im that floods of Haw magmUmlcs 
are bound to (K<ur In these iverlnds but these are the 
lulling thancc’s that tluv will (Mtur Vvenil of the 
llootlH width luiye occurrtsl In tills lountrv In the last 
JO vturs have lieen laiger thin should have ott iirrcsl, 
lucordlng to thin luhk In ItXlO vears 
The value of the lakuhillon Is that it cnableM engl 
liters to fell wltii n fair degree of act unit v Just bow 
mm h Insiipuntt against flood a ttaiuminlh Is buving 
on a df flnlto i xtandltiire 

1 he most c\lensi\t flood prott t Hon proJet t In this 
country Is the MlsKHnlppl river levees but tliose mav 
Im reckontsl onlv ns temiMirarv protection byx'atiHC Ihev 
are Imukitiititc In large floods The most uiiibltiouH rttHid 
prevention pmJtHt as dirTerentiattsl from protectloft In 
the l>avton projes t whlth Iuih tsist sotm $50 000,000 
Mr Arthur K Morgan, the engineer In charge, eatl 
matew that the protection nfforOed Dayton Is pernia 
nent and timt there is no chance whatever that ever 
ngnln u dlHUHtrous flood will occur at Dayton 


It Is Mr Morgans esHniutc timt Instead of the flood 
of SO limes the average yearly muxlmuin that might 
have l>een exicected at Dayton In 1000 yeara, the tiocal 
of lOlS on cortulu triinitarlcH of the Mliiuil aetualh 
WHS nine or ten tlmoH as great Mr Morgan enmludes 
from wide experience that tlie whole Interior portiem 
of the Fnittd »stntea Is subject to rare local flmHli of 
very great lnf«*nsl(j three or four tlnieu as great as Mr 
1 idler s tulile indicates, Hiuall streunig being more er¬ 
ratic than large ones 

As Duvton and the illsHisHlppl leveea represent the 
largest protec Hem piojcvts undertaken In thU country 
the city of Pittsluirgh is ppobablv Hie most conspicuous 
bad example FIttsburgli lies at the Junction of the 
Alleghtnv and Moiiongaliein rivers and the bu»lnc»«H 
st?vHon of the citv is tm the delta between them The 
low land along the livers for miles is Imrdered by the 
gieal steel tiilllH and industrial eHtuhllshmentS 
The citv has lieen verv fortunate so far In the matter 
of fliHxls, althoiigdi the greater part of tills low lying 
tirea Jins seviral tliiRS lieen InumliUed within tlie past 
15 years, with a pro|)erlv hws In that time of uimut 
$l“i000,(K)ti A verv thorougli survey of the sltuathm 
completed in P)lj sliovved that while there wa8 authen 
lit i-efords of 5.1 flcnids In Fittshurgli ranging from 22 
!o 35 5 foot stages, It wua not im 
prolaihle that some dav Pittsburgh 
may have a 40-foot flood which would 
cause a disaster equal to anything 
this (ountrv ever has seep In the 
past the cliv has always been lucky 
that only one at a time of the streams 
whitli metM there has been flooded 
to an extraordinary degree When It 
liHppens Hint leotb luive great floods 
Qt the same time Pittsburgh will be 
a sorrv city 

A system of dams nlmve the city 
similar to the scheme ciirrlpd out nt 
Dnvton was pnfljosed and the Coat ut 
timt time would liave been about 
It was shown that tlie 
assessed value of the land nffected 
was $1U(i,0(MU)0(i and that this proie 
erty was marly $*j 01MK)(HK) lower in 
value than If It was protected from 
floods but the project got no further 
tlian discussion According to Mr 
Fulltrs table the floods which PlttS 
bingli has had within the past 50 
years have Iievn no greater than 
might ncfrmullv l>e expected in n pe¬ 
riod of 15 years 

Tt is probable that large cities such 
as Pltishnrgli will eventually learn 
from hitter exiierlcnce that flood pre¬ 
vention is fhcnix'r than floods When u number of 
the tilhularles to the large streams are controlled tlie 
danger of bad floods on Hie large streams will he re- 
diatd and thus at some distant dav we may ex|)eet the 
number (kf dlsasnons flcKuls tee Ih* reduceil In this way 
Hut the threat of flood to liundieds of small exan 
iimnities which ni»w exists prtehablv will continue to 
exist and whenever tlie fatal ciunhlnatlon of clrcum- 
stances occurs we shall have another flood horror 

Flowers That Dislike Mask 

T has lH>en recently observed that several kinds of 
flowers are very mucii affected by music Where 
there Is a cxinstnnt volume of sound for some hours 
during the day certain sensitive blossoms develop a 
leaning tendency awn\ from the direction from which 
the music cxvines. It has been shown that the cyclaraen 
and the carnation are especially susceptible to tlie in¬ 
fluence of music Some of these which had been used 
as floral decorations close to a stand where a Jazz band 
was frequently playing dance music were affected to 
an Hsttmishing degree After n few hours It was dis¬ 
covered that oil the blossoms had deliberately turned 
ihrir backs on the mmree of the music Even when 
they were placed facing the stand It was not long be¬ 
fore eat h blooju reversed Its position. Flowering 
specimens of the white Easter lily were also affected 
In the same way Although little Is known at pre««nt 
about this curious phenomenon there Is no donbt that 
blossoms of several kinds are affected by the vibrations 
which are set going when music Is performed 



What happens to the eommunity which has given little or no thought to the question 

of flood prevention 
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Do«s Steel Melt /rom the Inside? 

R G P BLACKlSTONt of Canton, Ohio, HondR ns 
the accompanying piiotograph of wnne metal which 
he waa melting, s^>me twenty years ago, in a tiiulble 
eteel plant In the manufacture of crucible hU>el lie 
reminds ue, the mixture to be melted conslNts of deiinlte 
and carefully welghetl amounts of ci>rtuin grmlt^ of 
wrought Inm, blister bur, uUo\h, and m rap whith are 
placed In laits These pots when flUrtI and fo\tred 
are placed In a furnace which contiiliih a nmnbu of 
holete^slK pots, Uire© deep and two abrcuHt hlln^, 
placed In each hole The holes art then to\tred ami 
the pots ai'e Hubjected to a heat of HbOd deKnt h ahrt n 
h^t for u period of from two to ihne hour‘4 Aftu 
the mixture Is mcltetl, the imIh arc allowed to stand lu 
the furnace until all the gas has iHdloil out Ibo 
molten steel is then ready to Ixj cast 

The mixture used at the tlun that tia Imid^nt <k 
eurred imludfMl numerous pieces ot octagon lur slctl, 
such MS Is used for chisels and rectangular bur 
such as is used for lathe and plant r tools Aftei iJie 
pots had been imckotl plac*s] In the furnme and the 
Jiielting was well umh r \\u\ om of thi iM)ts broke jind 
was Iminedlulely remo\t.d from tin furnace and set to 
one side When tJie pol had cooled Mr Dim kNton 
(dsurxed that chunks of inttal were prewnt wbhb 
setmed to have the original shape thex jaissessed al the 
lime thej were Insertetl In Ihe fsit Dy tapping tlam 
with u hummer a hollow sound was noilccnhie and 
upon further Inveatlgatlon the pieces were Indtsd found 
t(» be hollow Thej were carefully rena»\cd and art 
shown In the photograidi If will be obstr\e<l that the 
pieces removed from the fwt 
are two hollow shells that 
have retalnetl their original 
contour, except that In the 
pnM'ess !»f melting the iiiol 
ten metal in the Inflldo found 
u weak spot In the outer 
shell and passed out through 
the opining shown Mr 
lliackiston asks whether this 
dw's n*d suggest that tin sc 
pieces of steel melted fntm 
the Insldi to the smface and 
not from the Burfa<e to the 
Interior as is generally suii- 
iwsed 

Now we an* of the oplnbm 
that the explanation of the 
(urloii* apiiearnnce of tid« 
s|>e(lineu is to !>e found In 
I he fact that imtal currylnc. 
a high i>er<intogi of carbon 
has a liiwer melilng isilnt 
than u low-carbon iiu lal 
such as wrought iron and 
tliut the tiMil steel imUed lx tore the other (ontiUts 
Before a < luirge of inetiil In a furnace passis Intii tin 
lluld condition It nHsunus a pastx siinitlulil condition 
and furnace men tell us that siuaerimes In an oixn 
hearth fumacs when the diarge Is slow In nielHiik oi 
lK>caiisc of a ttmiMirary drop In t**inperjiture lx ;,lns to 
thicken up, it can l>e iiulckU brought to thi duld coiull 
tlon In introduilng a mass of casi Inm whiib, iKtaiise 
of Its high mrbon content, serxes to liasten tlie aa It Ink 

Drobablv, In the case lierori us tla ndst 1 11 mciuis 
material In Ihe pot hnd lenciied tin lialfiialiisl toiidl 
tlon and the past> mail rial fonm*d around Ww hivakon 
tool steel, forming, as It were, a matrix or mold, Tlun 



Hollow pieces of tool steel scrap, found in broken 
crucible pot after partial fusion, which apparently 
proceeded from the inside, out 


ns tlie temperature rose the steel melted and ran out 
of the matrix of nmre n fractory lower-curlxm malerlal 
leaving a lioilow Kpiuc iorres(«)ndlng to ihe original 
shaije of llie toid stivl At this ptdnt, lufon the wimU 
mass was melted, ihc |s>i broke ami wu'' wlllidrawm 
If this was the sciiia nn ot exents It will ixiilaiii llie 
lurlouK aptxnrunie of lis <ontents 

A inetalliiikUal i ukiiui i to whom we showed this 
phottikraph Is of the opinhai that tin iictukoniil shtll 
uiKin inialxHls wituhl i.iohnbh lx* fiumd to U mltlar 
ti»ol sletl mir si)ft sti*! )»ur soiui tliluk of a tonkloin 
< I ate of the two 

Storing Gasoline Under PreHsuie 

WIStr lo Us hikli MihitllUx kuhollia uni'.l Ix' 
stolid undi r jii.^sij). jf ir Is lo bi kfpl fi-om 
w. I'M 111 to siusiin wltliMil grtai loss }» i\fliMU illon 
Dul ila oidluitM tint UitioDud cxllndih iJ siorak* t* uk 
has a gii )t hamlUap )i i mmtt be kt pt gjis-tlkht It 
siKin Iks oiat s dKioitid iimli i prissmis of tlftisn or 
tweiilx pouhtW ]ii ] s(|ii in ijji 1} tilt boltom sikkhlk 
down In iht (entii li tki siioi t\uu tla pi rliiK h i 
ilsis Ix iks sul)]( ii nil\ J irgf to Ktxp a (oiisijiui s/n am 
nj kasollnL xapor passing f/if fpiati tla lank (li\<b»p as 
a result of tla dKioitlon <if tlu t ink and within a f< w 
months the s|(»nd k isolua his bist Its niosi \aliiabk 
propel ties 

To ohvluti tlu*^ tiouhlis a (’’hbuko iiianuria tuu r 
lias invintiit auil hiilli a [lirfistlx spiarhal storik< 
lank f>f stc< I wldili is nbh Pi xxlthstanil (he prtssun 
dm tit tin Wiikiit i»f tiii Ihpliil MM xxill as (h< nii|k i 
addeil KPuaki prissnu without suJTtrInkant distortion 


lids tjiH tttnk Is known as the Hortunsplare ’ and 
those now iindci ioiistruitlon are alxtut tlftx fwt In 
dlanictii and haxi a capiultv i»f 10 0(H) laurels 
In order to protect iht sphere against tixi high pus 
MUrts due to the absorpthiu of md ir laut with consi^- 
i|uint rapid xJiix>rl/alion of the cunteiits, thi tank Is 
loMud with a thoioukli burface insulation while to 
this Is uddisl a coal of whlti paint IntiUiled to retliH t 
a iiiuxliaum id sunllkhi iiwax fimu iht tank 

Ihe tank wilghs dnait 110 tons but Its full load of 
kasollne adds anolhii I - id tons Tin Innxx iM*sts tatrx 
this welkht l«» thi foand itlon piers riiisi ])osts an 
made of llfUinlinii i hanm I sei tlons anil an iKiUd 
at Hall upiH r ends to thi cmtir ilUkof Ha tank Tla 
tank It SI If Is not Wild* it hill Ik calked on Ha ouIsUIh 
I t Is a mitlnmithal fut that stressen 111 a splu n 
for a glViU pussuu lu oul\ ont‘-half xxlmt Ihox nie 
In a <\Iimli i of ih* '-ma lUami ti i In u ixUndrhnl 
sttam hoUir Iht imtJil In tlu sides isHUbjiitid to twhi 
tla tiU'^lon In om illitsHon lliat U Is in another Dolh 
tnds (if the hiUh r au palling e^iunllx hard In an oi>ix> 
Hltt» dlretllon dmdihin. ila stress In its hmgi r dlrtH'- 
ti(»n The same f mil tvlsrs In the exllndiictil jire^ssuri 
storage tank for ki''<’hin, but tht spheritnl lank k‘ 
around tbiw drawback 

The Spontaneous Combustion of Stored Coal 

B JX\nsiO of the danj-tr of Its lo>s hv sjMintamsais 
combustion tin mamikemints of InrM Jndustiii'' 
often hesitate ii» Kis)> nmugh ef>al on hand to take 
advantage of lowi r pikis during certain jm rUnlH ol tin 
vear lo Insure agtlnsl interruptions of supplv which 
<ntall costly sliutdowns md to Insure against ixressixe 
prkes during fuel sii 'rtages AD coal Is Mulfjivt to the 
phenomena of spontanisms combustion and it Is due h* 
local condUIons prexnIHnk In certain piirtlons of Die 
pile where a balinci Ih Mnick betwetn InHutfiJent air 
and ex(^ SH of ulr It is therefore u local condition 
octurrlng In a simill -iixd and If allowed to rmogrt'sH, 



Round tanks for storing gasoline under pressure 
without loss through leakage 


spnads thr(m;.h Ha plk DingtrouH tajitln/, generally 
oiiuik latwiin two and tm fist from the surface 
\1I (oal h(_atN homo hut If the la atliig ttmpernturc 
dm s m*t e\( (i d IJ"! (h;,rc(M lahii/ihilt no danger 
i vKts luu I''>0 (hgniM ih (lie dangei |w)lnt 

K (sstalid li> a Jcrhci (111 N I itiajiurm tun r of 
a d(\I(i ( ilhd a pro(( (lomcp r th it (Klor and smoke 
(K not ^af< tiK nns of diUctlon for wlun tlu coal 
i< a( lu N this st:iM It In Wi U along In Ihf prof hnm of < om 
laisHon It Hu smalt p irt of (he pIK \i lit re tlu com 
huKtIon orlf.(na((<l lan lx IiKutifl the HlnipJcHt solution 
1m Hu hIkimI flow Hun to lofute th( hot point? Dy 
Irirtiiiing In Hu plh (ui tcuieiK of ft or Jd feet a nutu 
Ik r of t li e s < si ntlncls ’ 
Tlu Mi* (onslst of jiulntod 
tulHw t a< h loutalnlng a link 
of sui li a roin{H>Mttlon Hint 
it Ih fuslhh (It KH) degrets 
Ulun Hu link iiu.lts out a 
signal lu ad is released, 
which aftir It spilngs up Is 
xlslhli for mxirul htmdred 
fist A soimwhat fllmllnr 
dtxiti Is uMsi for sounding 
aioiiml critiuii siiotR and 
wntildng them Instiad of 
tlu fiislhli link It luiH three 
tiu.rmoHiutli olt m< ntH at 
tliMx |K)(ntH In ItM length 
and these iimneit with dial 
t liLimoiiK tcTH iiimmted on 
thi head of Hie protwtoai 
t ter 

1 ill h Hi ntlnt 1 can guard 
from UH) to MK) tons of coul 
and with a group of tiitm 
Instrttd in a lari,e wtorugi 
an u any nu mlior of the 
working forte i m glanto them oxer at rtasonabk tnti r- 
xalN in a few HtHHmdH Uu gtotral uho of such dexlixs 
HH this would tend to tnuhle the ndlnaids to trauHiHtrl 
ctud In giM>d wtatlur xxhejt i itn an ax illable and to 
glxL sUiulx emploMiuul to niiniis ratlui limn the 
pUHinl seasonal cmploxnunt Ulds should lowir the 
prh c of coal and 11 niovt tlu t xi r pri m nt fear of hax Ing 
to chisi dow n 1 irgL Indust rU m Im ( au'^t of tt inix>nir\ 

(Old shortugL 

Hereditaiy Immunity to DiscdMe 

I N a rtunl pnpii n id lKlor( Hu \iiu rh an Phlhe 
Nophkal Soili^tx l*rof( Nsttr M 1 (iu\ti of thi 1 nl 
Xiislrx ol \\ l'X(m''ln slatid ihd lo iniunldlng vut < t s 
slxi gineiarioiis of rahhlls with Ila giiius of t\piuiid 
f(\(r lu was ahli to ih\i lop in tluli hhnul an antl- 
Iio(h wlihii is lumsinittid Irotn inotlu i to olTs])rlng and 
u ndi I s tlutii iiioK Iniiauiu to tlu dlsiasi Kihhlts (tf 
Hu fourth oi linii ^tiui lilon so tit dt d mav lx made 
(Mpaldi ot (n(i(omln>- un inltfihm ot thlrtj to forty 
Hitus as nmn\ t>pliold liadltl the original rabbits 
KPidd St ind Wlutlui sa< li ui|iiin-d IrnnmniLv is also 
Hniisintsslhh thioa,.li tlu paUrnal sbk has not xit 
hisn (httiiidned lait as Pn>l(ssoi ( iixi r si\s It Is 
(*r lUKiist to ham that \oiing mav n»d (ml\ accpilrt. 
imiiianhv it u lions lioiii tlu Ir moHurs, but mux rt tain 
lliem snlli(Untl\ lo trinsrnil Hum in a nu usurable de- 
xrtH wlHuai furHa i Imninnl/ailon to llulr offspring 
l<\(n If this Is nothing iiion Hnn miRmal transmls 
slon it max lu ol jaiatiMil lmporlan(_i, since a large 
iwnontagi (if a luipulathtn mt^hl In time thnuigb su(.h 
traHHiubslon ronu lot\hlbll sonu dignt (»f Immunity 
to a wldih prexalinl dlseaHV If tlu suits of our 
future expeilments Ih ar out our prestnt data It lx*i*ome« 
exldent Hint wlien Hn(ctH*dlng gLiK rations of rnbldts 
art Immnnl/eil to tvphold luullll soim riuHlllkatlon Is 
made In thi Immunltv mexbanUm wberebx IndlxIduaU 
of later gineratlons are cajmble of dext loping higher 
reslfttunce against those k^nuH ’ 




The "sentinel" that gives a visible indication when the temperature of the coal pile rises beyond the 
safety point, and a big coal dump protected by these devices against the ravages of spontaneous com 

huhiion 
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Checkmating the Moth 

New Investigations of the Life Cycle of this Insect and the 
Possibility of Preventing its Ravages 

By Dr Albert Neuburger 



Full Kt^wn female moth^ mairnifled ten diameters 


ITIlOldIt tli( ituiih to The Uo- 

iniHtk imliiiiits (tlioiikli not to tlioHe wo 
u Isli for ) ]iM(l (Im^ iniH li hiirni to onr 
nmihIioIk itnd our furnlturt nil tlie ><iir 
roiiiKJ liiid lU)! kuc* 

MH Mt In llndlnR nut tin <»f 

ItN lift iind lls |»rojia;,atlnn Tin of (IiIn fait tn, 

tlijit ti 1 tain ill lulls of I III iMolh lifiM \( lo aro m rv dlf 
lit nit If Dot liu|H)SHlhk to Ih_ oI>ki r\isl tliuu^li urtut 
miiiiUis of taolliH ll\ alMuil o\tr\\\liiro lontlnuiiHv 
In (ons4S|uenc( tills nil'^liUf maker loiild not |)o foii^lit 
siiusHHrutU IdlfiiHiit siron^l> Him Hint, ihimkalN 
MOTH nsiil (lamphot iiapliLliali ni eti ) Ims huso it was 
i\|4St(tl tiuil Hall Miall wonlil kis fi off tin moths— 
M 111 ri as It uuH not t m n < < i tain i hat thi^i aulmulH 
|K»sHtss (la fill ull\ of sjiultiii;^ MoiIik huM Uin kis n 
iniAlinu nlK)nt on Imks of nnphllnUni'—-i>n tlu otiar 
sidi Kood t\[Krlinto \mis hid wllh (lam tnd Himllar 
< la Mill Ills 

IhlH loniradii lion mm la tvidalnid hi tia fa< t (hat 
(here art* (llfliiint spoilis of motlis tvhlili also difTor 
in tlalr ttiHloiiiH of lift I’lins tiari i xIki ht sidr*^ the 

I lollit H-iiiolh wlih h onl\ n sliji s In tiothis and fnrni 
(nil a paiHrnioth wlilih iU*hiiu\h iKsiks ind \tall 
papers, a lisilhi r modi tatiuj, liatliir a fur moth etc 
111 VII tliiM dllTiiint sfHs li H lx Inn Is lo (la name 
■lamlh of ImltirflltN to (hi ritufdai Uut thm are 
found not onl\ In (la ilodas of mankind that K, in 
wool loath* r pii)rtr and furs hut also in plains on 
Komi lims mid sln^li hiss h s iMUir *ni apph s and i ven 
in h*H‘-ldMK win n (la > sona Itiia" ImptKii to lie In 
sUi li miilllimliH that lla wlmh lilvi Ih distloiisl and 
dll Us s Hwarm out to 
fonml a ni w liomi i Isi*- 
w hue 

Vn nil III loin d alM»M all 
till di tails oiiKi mln^, da 
lift of tluKi animals w* n 
not \» n wt 11 known unlll 
now Put nctortllni. to 
motUru \lewH tin tombat 
against an animal m a 
plant dolnt; hiiim ian onI\ 

U led KuiuKsfiilh wlion 
Its * nsioins nf lift an 
kn*iwn to US In full detail 
Nowaday s da t omhul is 
It d on a pun l\ plivsIoloKl 
lal basis, wliithir It (*on 

II rns iiHf (erla pai aslii s or 
whntmer It ina\ be All 
**lnKli plniHi H of Its llfi arc 
inNOHtUalt d after wblib 
i\ir\ (loKslbh mi alls are applb d to maki Us surelval 
dilHi alt or ImiKiHslblo 

( oms mlnti (In modis (In ziadotUt l>r ’'lltsihak at 
liteeiUnsin ba» madi deladed ri*siarUKH whbh lui\e 
bad nimiikahh results To be^ln with he has stateil 
that it Ih of rplad\»U lltth n^ id to cutih nnitlis that 
tl\ alxnit In the room and kill them 
hor tin's* inodiH an nlwais inasiii 
Urn Tin fiiulntiu moth wlutse 

(U»struedon Is much more Important 
does not Hv oftm liei aiise tin back 
pait of Its lM>di Is too lieaw for lU 
Ink Tilts bai k part Is mnsIderabU 
larjii r than thi oni of tbi masiulln* 
moth and Is flllod with ikks u> tin 
jnenter part ho as to Ik* llkt a bem> 
stick For tills reason Ibe furiaU 

sKs k»"n( mile ipib d\ In a bidden 
comer It moMS Utile and KeneralU 
irawlH about slowh If It i\er flies 
It does HO inuib slower than tin inub 
and with a slower flappinjf of thi 
wlntcM hor this nnwm then will be 
rarele an opisirtimllv to see a female 
moth fljInK or «Ten to find one at 
all the more so, rs they are rather 


H<are*e, To about nlnetv e^r a hundred nialoA there Is 
larhups only one slnak female moth That Is why the 
eatihln;; of the iiialeH Is of ao little value, as there are 
alwins enough wlilch remain llvlm; and know how to 
And die rare female which men will generullv not be 
tdde to see 

To tlnd the oea and the greedy catendUars wliieb 
irawl out of the ova Is us dlfflcnlt as to And the fes 
mules Hotli are less than a inllllmetir lonu The 
eatorplllar grows llnuigh hut when It Is big enough 
(o Ih seen hv sight aloni It U geneiallv too late The 
female doe*s not lav Its o\a dlrotU> em the material the 
t lollies, the funillure i ti , eft, whkh are sisjUeel so 
lM(dl> later on bv the i iiterplllara Quite on the ism 
trarv, It lavs thiiii In some (*omer In small (racks of 
die AcHir and su<h like plucea where the) are neither 
liHikisl for nor to l>e sein at all From them the wee 
call rpllhirs i raw I out When laving tlie ova tlie female 
doej< not provide for food somewhere mar them Thus 
the euterplllars Ugln to vvunder and to ]iH>k for ftsKi 
The fenmlis hiiv* died after having laid their ova 
and OH thiir IkhUis aie geiierallv to lie found near tiie 
place where tbev laid their ova thev are generally 
eatiu up hv theli own lU'Mi'endants Then these wan 
der until (luv And at last woollen iiiaterlals or furs, 
nr If they are cork iiioIIih stopieers of liotlles Here 
tluv liiive what thev ]*Mikcd for, that N fissl 

Now diiv lH*gln to feed with a gr<*«*dlni‘SH that Is 
astonishing "I he holes in the materials grow bigger 
and bigger and with tbeni the coteri>dl»''s iqniw and 
reueh at lust tlie length of a c^mtlnieter Buf It may 
Ik* a xar before tbev leiieh this sl/e As they take 
tbelr food onl) from tbesi materials and out nothing 
but till so du sire of the tlasi materials eor 

responds with the sljse of caB^nelllars In even resivect 
VVIan tlu laterpillar Is ohoerveel It Is often Pm) late 
for It has then alreailv done great harm It Is slngulai 
that It knows well how to dllterratlate the mate rials 
Id eating for In mix* d 
wuolleir materials vvhleb 
cemslst of wind and (“otton 
It ents the wih»1 alone and 
leuves the cotton tin 
toiicheel 

When the luterpllJur has 
lived for some rliiu and 
luis reailieMl a i-ertain sire 
It be*gtns to pupate To 
form die (iNiHin it usi*s Its 
(»wn » \( n me nts in I x e d 
with wool, horse hair and 
Miiihllke material The 
esieoon will stlik fant to 
I lot hi s (overs carjiets, 
etc to vvhlih the eater 
pillar Ills fastened It 
From this loeiMm the hut 
terfl) conics forth and the 
(yele of life us deseriN*d 
here lK*gIns anew for another generation 
Tlie n*sear<lHM which Dr Tltseliak continued for 
\ears whkh have just lieen Anlsbcnl mid tlie results 
(ff whkh we have reproduced pktorlallv, show wbut 
enoimoUH dlMUultUs arise when we strive to destroy 
the moths Frequent beating, which is recoiimumded, 


Is certainly u^ful, hut will not remove the cnterplllarg 
from tho rauterlatu to which they ore firmly attoclied 
by tlieir treiphl nor will It remove the welt-flxed 
cocexins If the gannents are beaten much. Of course 
the number of caterpillars will be greatly dlmlnhihed 
by and by Hut a certainty that they all have die- 
appeared Is not given Kv(m when looked over ever so 
cnrefullv, voting and small caterplllara will be over- 
lookiid When the pieces are locked Into a moth proof 
case after they have been beaten, there Is tlie danger 
that not all the interptllarH have been removed by 



Destruction wrought by moth caterpillars, and 
ten-fold magnification of the eggs from which 
they hatch 


lioutlng and that those that remain ctmtlnue their work 
of damagi within the <ase But of course, a well 
(limed box is a giHal prokH.tlon against (he Immigration 
of new moths Dr M(*ckl)aih calculates the value of 
the wool eaten lij the moths In Oeriiiany as many 
inillionH of gidd marks yearly But the whole damage 
Is, of course a much larger one than the value of tho 
wind as In manv (uses clothes fumlture etc , are dane 
nged which lose in viilin liv (lie holes the moths have 
eaten Tlie effect of many strongly smelling cheinlcalH 
apiiears to be doubtful as memioned hImivo and there 
nunulns tlie open tiuesllon how to prtvent the damage 
bv moths. 

On tht basis of his physiological reseunlies conoem 
Ing the customs and thi genernllve faculty of the moths 
I>r Titschak usHorts tlmt It Is best to keeii food from 
Ibe cutepplllars so that tliev perlsli by hunger The 
simplest method of doing this Is to ismihine the wool 
with a HuhMfance that makes it inedlNc for the cuter 
pilliirfc it is VI ry bard to find such n substunce which 
of course, inusl he without imv smell not to niaka It 
disagreeable to wear (he clothes or to remain In the 
house and whkh mav not inl^uenee either tlie colors 
or the qiiaUdes of the wesd It must Ih* poHnlble also 
to treat water priMif material with It After Dr Tlt- 
sclmk has Irled more thim 2000 f*heinlcalB, he has suc¬ 
ceeded in finding one that would fill the blU Threads, 
textures, fells impregnated tlierewith show no truce of 
this treatment after drying They look the same as 
before thev iiiHnlfeat no objectlopable ordor, they are 
soft and pliable and have not changed in any way But 
the caterpillars put upon them do not touch the food 
any more and quickly perish with hunger 

Slag Concrete Roada 

LAO as concrete aggregate hM 
been used In o<»ncrete roads for 
something like nine years, and there 
are about 225 miles of ouch roada 
now in use In varioui part* of the 
United States. In some placet this ia 
the most economical and moot easily 
obtained aggregate, but many etigl- 
neere tuul cbntmcton lack confidence 
in its wearing qnalittei. Extended 
obMPvattoa of elaihcoocrete roads in 
construction and operation, recently 
niiMle* indl^te that 'while thU mate¬ 
rial presents petmllaritle* M to ort|^ 
tnal hianlpulatlon and as to wear, 
roads butU with It are In auhstantially 
as food conditloQ as those of compar¬ 
able age using natural aggregate. 



Textile fabric of half wool and half cotton, showing the predslon wHh wU^ the nwih 

caterpillar oelecU tti food 




I ull grown moth catcrpiltars, likewise magnified 
ten times 
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l^t: Th* trolley wlr« nnd trolley from which current !■ obtain'll f r drlvlns the JeUpump Center The controller for utaKlnff nnd «topp(njf the motor Right The 

power onl^ coiulninfc of »n IS-homciH wer vertical electric motor direct cnnnretixl to a centrlfuRat pump It rwolven In b well thua eUahllnff the bamr to be ateered 






The Ejiffljeh ran«l-bar^e that propelled by the water Jet Bjstrm 


Water-Jet ProinilHion 

O NE of the favorite subjeola for the efforts of would 
be inventors is the propulsion of ships )>y means 
of the reaction from Jets of water illr*Mie<l awtern 
Tills system has the aU\untaife Ihut It works, and tho 
dlHadvuntaffe that it is (teddedJy Inemcient An In 
mallatlon of the sort hos, howcMr boon made In Knu 
land and the peculiar oireuiustunooti under whkh it is 
used fully Justify the loss of efflLienty 
The Midlands canais are very shallow and ha\( l>e- 
i.ome somewhat obatrueted with undtrwater growth of 
weeds. The custouuirv horse townwe has Ikroitih too 
<xt>enslve. while the shallow oanals make uwe of the 
M<-rew propeller Impossible A Norfolk iiamufuilunr 
of propellers was tlierefore the o|>- 

|s»rtunity to desl^fn a hikwIuI propelling, 
unit havlUK a water Jet made bj an < lee 
irJcallj drl\en <*entrlfupal puinj) 

Into a cylindrical, op<n wdl built inbi 
the bottom of the barae and readilnk 
through to the detk Is telese^tiKMl the 
IMiwcr unit wlilib i'onslsta of an 18-horse 
power eloctrh motor diiwr conmnttHl lo 
a lOlnch centrifugal pump, IsHli on a ver¬ 
tical Hiiaft This unit Is carrleil on l>all 
hearinirs in such a mimner that It mav 
be rot«t<Hi by means of h tiller In ttih 
manner the barge iuu\ lie steerwl without 
n rudder, slmiih tn Miming the wattr 
Jet In addition It mn\ l»e stopisd or re- 
\orsed bv swinging the tliUr tlirougli an 
arc of 180 degrees 

Owing lo the fact that grass would - 

quickly plug the Intake oi>enlnK of the The locon 
pump, the latter Is pro\lde(| witii a num 
btr of guides whllt Imnieiliatelv I)eli>w 
these guides Is mounted ii bar ha\lng a sharp cutting 
edge When weeds c<dle< I on the intake a quick mo\*menr 
of the tiller or slmpl> the ordinary steering movemcnis 
KUfflceu to cut them lK*twetm the guides and the bar 
The supply of current for the l8-horseiHiwer motor 
Ih taken from two troUe\ wires susi^endcd o\<r the 
canal With the motor consunilng 12 liorM»power u 
speed of 8i;<i ml Us jar hour was ghen to a 7tMi\ 7 foot 
canal tmrge liaxlng a nominal load tonnage of J'l tons 
and the nwt of power works out at one-rtftb of a cent 
l»er ton mile Tlie wst of the o\erhead (nd)ev wires was 
about £(KX) f»er mile Allowing for capital c*>st tlu 
working expenses of the elcctrlcallv proiielled barge are 
about half thoae of the horses whos* place the Installa 
tion take*. 

Tile weight of the amiplete Installation is 2400 
pounds wad It con be trans¬ 
ferred td 0 few lulnutea to 
any other barge which 1« 
tsiulpped with the neceasary 
wen, 

(Hd Egyptian Water* 


Museum South K<nNlngioii ono from Kamak datt s 
from tho reign of VoKuholi]) III (B C 141" I ISO) 
the ntlier from l.dfu is of ihi Ptolemaic Kissh In the 
former tlnu is measnnd h\ Hu unlfttrm estaitc of iht 
watei In tlu latlir Iw Its vitOform admission Incudi 
fase tliere are hwhi dllTeiuil scales <<^rrcs(«indlng to 
Ihe length <»f tla night or Usy In difft-ienf mouths 
hadi of thes« siaUs Is 4li\h)4c1 Into 12 tspial parts 
showing that im hoar was o first of vadiihle h tigrh 
l>elng <»netwtlftlt of tlu hu^ili of the tlav or night it 
the parthiilar tlna. of \4ar 

(MaiidUiH IMohinv colk'^lul llie obaerMHl times of tlie 
pliast s of a numlier of hm ir fsllpfles, these wtis iisi d 
hv se\eral ln\tsilgators Including Newesanh ( owell, 



The locomotive of the monorail line, ahowing the double flanged wheela and 
the low hung center of gravity as the rail Is atraddled 

rp cutting and Folhcrlngluim In studh^ of the inoon’H necular nc- driven fn 

movtmenr teleration Ah the times were presumably olwe^^e<^ It Is f* 

loveiiients with s^ane nui 1» Iiisirumenls as those now e\l»Jblte<l tages for 

1 the bar tlulr stndv with an t*stimq4 of their ntsuriuv, Is of liamiier a 

wer motor some astronouihal ImiHutand teriltorv I 

o\<r the , n j j 1-1 "*"*’*' 

M>power u Conquering Excessive (iraoes and Curves rail uho\4 
tMi\ 7 foot with n Monorail Line mra dear 

)f 2^i tons f N ImIMIng in to tap ( magnesium sulfaM (Ie|H»Rlt Thir< hai 

of a cent 1 sltuat<*d far hatk In tin mountains of soutlurn ( all KaMtv on 

wires was fomla It was de<UUd that i monorail raUnmU wouhl wvtral oi 

cost tlu be the most pnuthal tvjs of cfinstnutlon In rirt*- tlairiralr 

barge are lairlng for smh a line vtr\ Illlle grading would t>e grades an 

10 Installtt riaiulred and furtheruuae Hart could Ixj lnoitr|mrattd setting th 
fiirvea of n degriH of shaipmss (Imt with other tv lies ho hard Ii 

j N 2400 of constriMlIon, would have n» be trimmed ilown so high tl 


At the prest^nt time about 1*1 mlUs out of the 28 
Is tng umstnictiMl are under (qKratlon This road In 
I s Ing ojH hUimI with l<ords(ms (arrvlng a loud of ni>~ 
])ri»\lmal* 1> time tons, and live ions on a trailer The 
comptinj has two of tla w and has Just insiallctl a 
Buda inglnt on No ’I whldi has workul intr the roud 
u fiw (imt^s Tt N a ph asure to walth this mglne 
make 10 is r (■enl grades and ")0*dt gm (urvts she has 
loiohsl la rts If allh at hast Pan tons tiirr 3 ing a flve- 
t(m train i md jmshlng a himlter mi with at least live 
tons on It making a total of soiia thing ovtr K) tons 
to a itJp rills tnglm m ik4*s tIuM grades and lurves 
In Mtsond K|HHd Juki liow l irge a hiad !)ie engine 
will imll luis not h(sn dMirmLii^d hut the (oinpanj 
h t Is sure that ila tractor would come 
oMi I hi liills with Id Ions i)f material, 
iMsldi s its own wt Ight 
Paring Ha month of Octoiler tin fort** 
mun wlHi tiaii <<aitpht(sl four mlh's 
i>f road that was \m\ lougli and a great 
pait llicsi null Wirt on the shitvds 
owing to (la r(Kk\ washes that were (*n 
countertd Ni md)trd th s au us»tl placed 
on tight ftH)t (tnttrs bach U*iit constats 
of a singit pl\mth jm st platcsi in the ottti 
ttr of tlu th and hrmid on (llhtr side 
t>n tin |)lnmh jsisis is a siilugir supisirt 
lug In tutu till slngh tOiMiund rail The 
IlmlH r sldi rails m r\f as guifh rails. 
Dielr facis nutk^ (ontact with the rollers 
on cHlur side Tliesi rollers serve to 
mainialn the (spilllhrliiiii I he engine and 
mrs an designed much like a pack sad 
wheels and dk Huv are susiien<li(l tm Iwo wlusls 
from the single rail with hmv\ ovtrhang 
as illustrated Da traaors aii (haln 
driven from both tlie front and hm K wheels 

It Is fill that this tv|te of load has m^ral advan 
rages for dem rt hauling whin gnidis and curves 
liami)er a two-rall line 1 la snf< t\ o\t r cloudburst 
teriltorv is well lak*n nire nf n>iuparnl to a surface 
lint This Klrialure slands H4 indtes to tlu lop of Hie 
rail uho\e the aviragt h\d of tlu grmmd The ore 
earn dear the gnuinii on tin sides iilmut hK Indies 
Thir< haw 1 ms n mv^tH uon/hifi/l eksnoUHlrallons of 
Kafftv on this line (hi Hu'S! ve r\ s^\( re graders <tn 
w ve ral oi t uKhms tin train (rew h is lost (ont rol of 
tlidr train and Ihe trains haw staifwl down oier fhe*He 
grades and (iirv4*s at a high latt ot sjusd loadesl In 
Netting the ral! hrak* s ilu <nw would Hun set them 
HO hard that fin v would infsi (he doiihle Hangt wheel 


QEVBHUli ancient tlme- 
otiiiervftUQna, auch a« 
the statement of the equality 
of day and nlgbt at the 
equtnoxeo, make It cleor that 
N»>m0 fonn of clock was em 
ployed. It la therefore In 
teretitim to note that caata 
of two Hiorptian water- 
* locka have lately been pre- 
aented by tiw Egyptian Oov 
erameut tq the Bclence 
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Complete monorail train ready for action, tven when (he wheels rise clear of the rati, the timber 
side*rails and the deep straddle keep the train on the right-of way 


the wunpanv now has snfetv 
dtvhts In UM* which pro- 
\ ont t In e nrs from being 
thrown off Hu rails at nn> 
ruleofKiMsnl no malt* r how 
violenth the lall brakes nmv 
Ih* applied 

The (ost of building a 
mile of Ibis monorail r*tud 
V irltK from HWIOO to ?7(MH), 
acconling to the territory 
pnsKod through 
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the house healthier and more comfortable 


~ ~ hi LULOSh la th« atruitiiral malerlHl out 
uf ulili.lv the fnime-work (trunk Ihuh 
nnd twiKH) of ull U hullt Us diein 
leal niiiiiK>HUhm N fairly uniform, hut na 
It oiiurs In triHH It haa assoitflicd or 
comhlntMj ulrh It a varletj of t»lher com 
pounds Huth as ll^nln laalln, aula rin tfv all of ulihU 



Man-Made Lumber 

Revising the Structural Arrangements of Saw-MiU Waste to 
Make Possible Its Utilization 

By Uowcird F Weiss 


Ita finished products, even from n great number of 
illfTerent trees, are all of onlfonn grade and quality 
IhlH Ih not HO true of the sawmill the finished products 
(jf which reflect directly the inherent clmracterlstlcs 
and properties of the In^vldual trees from which they 
<Mme 

In the conversion of round trees Into square^ged 
luuil)ep mmh wastage or offal 1 h Ismnd to occur This 
lakes the form of slabs, edgings, sawdust shavings, etc 
^ome of this offni U ugo4*for fuel, but much of It finds 
Its wHj to the burner U destroved This Is the 
ivractlce at most sawmltiS now oiierntlng In live United 
states nnd os a result It hgs been estimated tliut some 
fort\ or more mlUioUH of conls of wood are each year 
tilling the air with no more valuable prodmt than 
smoke 

Abv>ut five years ago some lumber comtmnles 
ularly referred to as the ‘Weyerhaeuser group,” en- 
iKUged the C F Burgess Laboratories to work upon 
this sawmill ofTal problem nnd see wliat, If on>thing, 
Lould l>e done to utilize it In smne praetiiul manner 
NiimerouH plans were consJderod hikIi for example, as 
rht manufacture of briquettes, the prodm tion of ethyl 
alcohol wvmhI creoBotos and oUh, organic rcUIk, etc , 
but all these projKisals had such limitations that their 
comiiien lal development did not appear particularly 
pnmilHing Some ro«earches were then starteil with 
the ohjeft of emhradng the iiion dcslruhle featiircH of 
tlie two xirlnuirv wood using Industries mentioned 
above namely the lumber an<I pa|)er Industries The 
quistlon wivB asked 'If tree's can Ih jdeked to Indl 
\ldual fillers and tht*«e then put together again In thin 
slieets calletl paper, wljy« ciUiUot the trei»s be picked to 
plecoH and put together In thicker sheets on I led boards, 


In 24 hours, Kxiiressed In another wny. a layer of 
balsam wool only one-half Inch thick, offers four times 
as much reRlstanc*e to the escape of heat as maple or 
onk lumber of the same thickness This pats balsam- 
wool Into the san>e “warmth giving*’ class of products 
as sheep’s wool and the beat of the hair felts, and very 
much better than products made from flax, cork, and 
other fibrous materials. 

Balsam wool U made from living balsam, spruce and 
pine troeti, the woods of which even when In a thor¬ 
oughly dry condition, weigh over 20 pounds per cubic 
foot or more than five times that of the finished bal 
sam wool made from them This great reduction In 
weight Is brought about by cementing the Individual 
fibers together after they have first been picked apart 
from the natural wfvod, so that In their rearranged 
ctindltlon they extend In all three cubical dimensions 
rather than in only two dimensions as occurs In form 
Ing a sheet of paper In fact the first steps in the 
manufacture of balsam wool are not unlike those prac¬ 
ticed In paper making 

The snwinlU offal Is first freed of foreign particles, 
such ns stones, Iron etc, nnd thcai cut into small chips 
which are run into a steel digester and cooked In the 
presence of un alkali, imtll the cementing material 
binding the fibers together is loosened The partially 
cooked chips are then mechanically beaten so that the 
fibers are knocked apart nnd the wood becomes a mass 
of individual fibers Uoatlng In water In this condition 
the Individual fibers are then treated with a fire¬ 
proofing compound m that they will not bum If exposed 
to flame They are then formed into sheets or laps 
ond the moisture content reduced to air dryness, after 
which they are gubje<ted to a very violent beating, 


impart to tlie natural or lIgno-celluloHe a 
vtirlame In tolor and clumicul proiHitlcs 
The phjsUul f<trm In whtcli uMulo^i Is 
built up by tht giowing trees varies even 
more than Its tliemlcul In certain trees 
it Is developed Into long hollow tulM*-llke 
cells or Into short hair like fibers or in 
dtmse thick walled and more or less cir 
cular “stone cellK,’ or at times into dell 
cate brick shaped, pith rav ctlls It Is 
these vurlathms in the themlcnl and 
phvsicnl structure of the celluhwe forma¬ 
tions llmt ennbh the Identlflc alion of the 
various wvkhIs with s< ientlfli a<M urucy 
nnd which also determine the c-ommerclal 
uses to whUh the various wisnls are put 
Two great primary induatrles have been 
developed In this counlrv tliat are depend 
ent entirely or ulmost so ujxm the ecllu 
lose Htructure of trees for lh*lr cxlsUme, 



Interior of plant that makes four-fool-wide boards from previously worthless 
slabs and limbs, making 20 year-old timber serve In place of 150-year growth 


width knocks the fibers apart In air and 
causes them to form a cloud of Indl 
vldual flherft. In this condition they are 
picked up by a largo fan and blown 
through distributing hoods against a mov 
Ing screen. Thetie distributing hoods are 
so designed llmt the fll)ers ore deposited 
u|)on the screen In a ctmtlnuous and uni¬ 
formly thick blanket six feet wide As 
the fillers pass from the distributor hoods 
to the screen they are blown through an 
atmosphere of c*einent In a highly atom 
Iml condition which causes the fibers to 
cement themselves together wlien they 
strike the screen. 

N<tw unlike paper, the axes of the fibers 
extend In all three cubical dimensions, 
and this feature accounts for the remark 
able porosity and extremely low density 
of the flnlHhed product The traveling 


imd from thos< two primary Industries u 
host of otluiH in turn derive ihtir existence Tlie 
comblnvMl n'sult Is that millions of dollars of caivltal 
are Invested In, nnd bundn <ls of tbousands of Atmr 
lean worknun derive their living friun changing the 
cellulose structure of wood and converting it Into 
forms HiiitKhle fop modem ludustrlnl nspilrpnicnts 
Thew two great IndustrUs are tht p«i»er Industry and 
(he luinlnr industry both of them the primary feeders 
for an tnormous lonnagt of etuumodlllOB Intimately 
ldeiilith‘d with our dally txlstence 


and thus uetually make Ixiards by nlterlng the IniH 
vldual fiber and cell stnicturel 
Search for an answer to this question flnallv leel to 
the development and manufacitire of two new com 
merclal products from living trees In <)rder to carry 
on the cvimimrclal developments of the laboratory, the 
Weyerhaeuser companies organized a separate bj 
product company, and this company built two plants nt 
(MiKtiui Mlnnenoia to manufacture the new pn>ductR, 
The first product to reach 


screen then carries the blanket of fibers 
through n dryer where the water is evaporated nnd the 
fibers drletl When the blanket emerges from the other 
end of the drier, the fll>ers are th*>roughly dry nnd 
cemented together In on endless blanket about six feet 
wide and one and one-half Inches thick At this stage, 
two sheets of t«>ugh kraft poper coated on the Inside 
with a thin film of water- and moisture-proof asphalt 
are pressed against the blanket of wood fibers, and 
(roarinued on pope 2fid) 


AMhdUkh bt)lh of tin sc IndiiwirU^ use the same mw <mnmercliil development was 
mat* rial naimlv living trixs i1k\ differ almost at the a flexible, rc'slllent felt like 
very slarl In their nit Ihotl uf oiterathm This differ product called balsam wool 
emt (KiuiH evtn In (he logging oi^rutlons nnd It Is It weighs only four pc^ds 
•(elduiii I hat lugs fur Uimlter and paix^r mills are goth per cubic foot or oBifrfeird 
irtd at iht Hunie time, although In late years there as much rh cork This verv 
Ini'* Itotn a tendency tt» consolidate these oi>erntlona to unusual lightness uccountH 
some degrvH' for the remarkable resist 

Tht main difference botweim the sawmill nnd the ance balsanewool offeril to 
pai>er mill proce«s U that the iSwmlll changes the the passage of heat as the 
(‘eHuUiHe sirmturo onlv in mass while the paper mill entire product Is nothing 
[n not satisfied until It niters the form of the minute but a mass of entrapped air 
and Individual tree fibers nnd often their chemical oells and cavities In which 
Ntrucfure a-^ wtll Tlnm one Indnstrv deals with the all nlr ctrculatlon is almost 
tret' In largf unltM whlh the other Industry dissects entirely eliminated It al 
the trtH* tu Individual and minute purilcles Because lows only 0.1 British thermal 
of rhiH the puptr Indunrrv Is abk to use trees with a units to pass through one 
innch wldtr vurlaniHi In size and shape limn the saw srptare foot of Us sniface 
mil) Industry and It furthmnure can change the chein- per one Inch thickness, per 
leal and physical strmtme of the wood fibers so that one degree temperature drop The endless blanket of baUam«wool emerging from the maehlao 





















AfSIL, 1924 


SCIENTIFIC AMERICAN 


251 


Machine-Gunning Auto Bandits 

T hieves, after committing a holdup or a robbery, 
are able to dee In motor cars because a poltcemon 
armed with only u regututlun pUtul, while pursuing 
the bandits, dnds It dldicult to ahoot straight and 
‘wing" the outlaws. This condition has cuuHeO the 
]H)lic6 departments of several of our large cities to 
udotrt the submachine gun Invented by Oenenil John 
T Thompson, who was dlrettor of Hr«cimls and chief 
of small arms production during the world war 
In order to show tlie effectiveness of this gim during 
a himdlt chase a demonstration whs recently currie<l 
out at Tenafly, N J The weapon was mountiil in a 
Hide-car of a motorcycle and operated by a iKdlctmnn 
The inotorcjcle pursued a seven passenger motor car 
mipposed to contain thugs attempting to maki a get 
away The auto was towed by another car a safe dlie 
tance ahead These two were running at h fust clip 
and the motorcycle was ab(»ut 50 jurdw to tiu rear 
The sulmiachlJie gun oi>erator oiiened fire on the “ban 
dltM*" car and a hall of 45 cHlibro bulletH pum lured 
Its tires full of holes, hrlnglng the machine to a halt 
It would have been an easy matter for tlic officer to 
hit any one sitting In the automobile and If the ermtUs 
armed with the liewt automatic pNtols hud tried to 
shoot the pursuing officer they w'ould have found It ex 
tremely difficult to ‘get’' him at a dlHlautt of 50 yards 
The odds were heavily against them from the moment 
the anti bandit gun opened ffre 
A deinonKtratloD was also made to show whol tho 
gun can really do to nn automobile when this becomcH 
the target of automatic firing At a distunce of about 
80 feet throe of these guns blaased uwuv slrnuUuneously 
nt the touring oar just referred to and while it re¬ 
mained statiemary Counting the cuinhlned fire of tho 
three weapons, bullets poured Into tlie car at the rate 
of over 2000 per minute And this fire reduced the 
machine to a pile of Junk In less than a minutes time 
The tonneau was i)erforijled till it looked like a Swiss 
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Submachine gun mounted In police side-car 

ing the usual clutch lietwoin engine and gear box The 
operating moihaniMin tif thlsdutdi Is tied to the ilutch 
pedal lilting with that of the regular clutili When 
tl>e vs'dal Is depreHneil in flu usual way, both clutches 
are disengaged and the iiiuiibers attached to the gear 


under ordinary circumstances fajt when the car beging 
to got out of control on a hlU It i>ermlts a shift to ft 
lower siirtd for the purjiciso of braking with the engine, 
at any si>eeil at whhh the car may Iw. rolling It la 
the simplest application we have fcs*i.n of the niultlplo 
<lul<h Idea most diileos In this ehiss having what 
umounts to a separate ilut< ii for each si»eod Mr 
saxon tills us that he has driven hl*^ tar so e/juipped, 
for SeXk) miles with no trouble uud no alteration 

Fabric Bodies of Novel Type 

O NR of the most inurestlnk novelties at the Paris 
show was the display rif fitbilc IsKlies for closed 
inrs 1 It^htucKs duriihllUv and wonomy In construc- 
tiiin arGcliilineil for thim TIa mw tyiic has the great 
advantage of requiring a cfini]HU iitUi h small invest 
iiient for machinery the lalior cokI Is also lower Thle 
will enable the car niJinufattuner to bring out bis dosed 
models at a price that will appeal to a larger public 
than at present 

In tills country a fabric body yvas shown at the 
annual Aiitoim>bIlc salon held in Now \ork In Novem¬ 
ber winning the approval of the well to-do class of 
motnrlHts who constitute tlje prlnrl]ml clientele of that 
exhibition and the Interest of fuitory executlyes who 
also attended K 1 ( lilldR, Invtntor of tin fabric 

hodv dovehtped here has subjected one of tli€R*e Jobs to 
a yery salisfactory 12 month test during which it woa 
driven sona twintv tliouHnnd iniUs 

The fabrU UmIv In EnmiM is built on what Is ealled, 
after lls originator the Weyniann Syntem It Is an 
I xtmneJy li^,lit l)odv wltli wooden frame meml)er® 
tliat di» not tou( li null oMier but an Joined by metal 
plates 1 la re ar< no Nin^ltttdlnal rIIN and the seats 
and tloiir IsMirds rtst dlrettlv on tlu ihassls so that 
the body supiiorts only Its own y\eight It consists of 
a light frame ovir which tlif fabric Is stretched 
Tho AmerUan fiibrU body built on the Childs Sys¬ 
tem is far more sulwtantbil In construction and dur- 



Le/t Flrwt rt^p In construction of the fabric body a conventional wood frame belnx covrrwl with rttarw^mcah traWanUed wire. Ct>nlcr Apin^rance of the finished job a cu«aom m«d« fabric body 
on a stnnd&rd chnsils. Right One laytr of wlm two of wadding and one of camati havlmr boon applied the Job Is here shown ready for the application of the outer surface of leather cloth or other 

ftnUhlna material 

Three stages in the manufacture of automobile bodies by a new process 


chtHJse, the radiator was ripped to i)leces and liie gas 
tank and the steering gear wire utterly wrecked 
Finally nn Incendiary bullet was shot In the spilled 
gasoline and Instantly tiie car was a raasa of flames 
Tlie antl-bandlt gun lias been made pracMca] and safe 
within densely iiopulated districts by tho 
introduction of birdsitot cartridges Tbe 
latter, In conjunction with the marked ac¬ 
curacy of the weaiHin, Insure the safety 
of Innocent bystanders beyond the range 
of a few feet Tho blrdshot cartridges 
ulll Inflict severe punishment on a crook 
without fatally wounding him 
The gun weighs only ffi/f pounds and 
is, therefore the lightest rapid Are gun in 
ekiatence The next lightest automatic 
gun weighs 18 ptmnds The weapon can 
easily be held In one Imnd and fired ac 
curntely It eomprlHos but 38 parts ns 
ugaimit 225 parts In the next aimploiit full 
automatic gxm The gun Is both a single- 
shot as well as a full automatic weapon 

Certain Gear-Shifting With a Foot- 
Loose Gear-Box 

E ven though gear boxes are nowaday* 
to designed as to call for a minimum 
of skill from the driver, attention is al 
way* turned to devices that aim to elim¬ 
inate entirely the human element fmm thle 
Important feature of automobile operation 
Mr A. EL Saxon, of Dlackpool England, 
achieves this end by means of a secondary Auxiliary 
clutch behind the gear box, supplement 


1m»x shaft are then brought In contact with cUiUh 
[frakixi bringing them to rest rapidly After engage* 
inent of the ileslred siietsl, the ptMlul Is released, and 
the drive Is tranHinltted through tho two clutches This 
makes not ah»ne for fool proof and fumble-proof shifting 
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Auxiliary clutch at pe«r of g«ftr-box» designed to bring the gears 
permit easy shifting at any car speed 


ahlllM It liuH the (onvcntlonal wood friime construc¬ 
tion us<d In standard prmdce with tho Addition of a 
few thin light stndnirs win re i)iinel contours are 
retiulrod Insttinl t)f the (ustormiiy yv«HMl or metal 
panels a two-mesh No 10 gage galvonlr-ed wire Is 
streidusl over the fraint, ui>on which are 
plnml two lintrs of cotton wadding, 
whhh are Ltiislontd Into tho wln» by 
Hi retailing o\tr (hern lightly « number 
ten cnnvnM TIiIh pro\ldt*H a strong but 
flfvlhle panel ov<r whhh Is stretched tho 
leather rhuli This Is spts hilly made for 
the puns)He and dlffcra from ordinary 
arliiltlal leathfrs In that It Is n two ply 
or himinultd fiihrlr bonded with a sperlHl 
oil reliant iiid the <oafIug will retain 
Its luster almost IndLflnltely 
A numlM r of body builders tin already 
producing fahrh bodies on I he rhlld* 
SvRtim and It Is nHserted that oyer 8000 
J()I« are now In course of ennstrui tJon 
I rom the <ar owners slandpf>lnt the prln 
(ipni advuntagPH tlnlmed for the fabric 
lH)dy are lighter w«ighl with Cf>rrespond 
Ing (Lononiv in oi>eratlnn oUmlnatlon of 
tlu drumming, nimhllng nnlsts due to vi¬ 
bration, and thf ease with which It Is 
f ired for and repaired To these may be 
added a lower first cxtHt and a marked 
saving In Insumnce rates It seems that 
the Insurntice companies consider the 
fabric luHly, because of Its strength and 
to rest and flevlhilltv a safer risk than the wood or 
metal panel Jobs, Jusiifylng lower rate* 
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A lOO'pound phoephorouB bomb hiti fire-control 
platform of battleship Thla phosphoroua umbrella 
would make sighting of guns a problem 


iriTVin RhnwK tluit men Imve 

t\tr Hon^Iit tn sot urn the lilKb places. 
Tliort liim Item iiiore PIcmhI HplUed for the 
portw*HHhm oC hill topH rldgcK an<l t<1^^era 
Hum for any othtr ohjiHllve High iKilnts 
lime lieen dc'^lred fop ohHer\atlon and 
fur iKiHillons un tu plant hafttrles Ain raft lm \4 

extended tintrinouKl^ the Held oC uhHf r\ation, and in 
the larger sI/ah t!»e\ arfutd u muvidik ami liapregnnhle 
‘battery, Mlikh <au hurl a hIuII largtr than anv 
over devlwHl 

It d*a*fl not take nny lllght of Imagination to reuHw! 
Uiat the dlffereme In shooting a bird on a limb ami 
one iUlng Ik u matter of “leading" tin tmget Nor 
does It rwinlre twlinlcal knowitnlge to understand that, 
If an airplane Is fljlng out of Mgiit, It cannot lie euKllv 
picked otT by anti alr<ruft fire It toke^ the koeneHt 
eji'H to see ftinruft at ckvarttma of over twel\o or 
fifunm tlumsttnd feet On the (.gntmry If he nmkes 
ii«e of smoke sert^ens. ^nd smoke bombf^ ft 4>lb‘t can 
bomb with cuinpanitlve Immunity ftt one thitunatut feet 
or lest Much Iuih l»eou mild ubout the value of trac'Cr 
ainmunlUon, but hU( Ii mmiiunitton In necetwarlly of 
different weight from <»rdlnHr> atnmunltUoi und, since 
the burning up of the trail nulistamt constantly dl 
jiilnlMheH the bullets welkht as It goes upward It Is 
iKiuhd to tniverw a path dlfTi rent fnan that of ordinary 
ammunition Vslng onl\ tracer imUcts would l>e a 
rwnedv for Hds fault bul dIftlouItUH of supply are 
enc<funlered Durink Hu "ar alxait om Imar bulht 
WHS allowed for ta»h fU» rtkular bulb fs In atrial ma- 
cbine guns 

To 8 a^ lliat a Ixmih will nt>t sinH a haltU'whlp Is like 
Hn\lng * the\ tant put jou In Jail wUeii jou are 
filrt'adv In It Is nnlural for de\titeeH of an old order 
to (low their cars and exs to anv change If In the 
future, some means sluMild l»e dtvelu|>ed that would 
render airplanes helpless Ihtre wtmld probahlv lie a 
few veterans of the air servlees who would rtisat all 
file wav to the ground In n tall Hpln Hiat It touldn t be 
done 

'When steam supplanted sails after a long struggle 
there were hardv old wdlors who )»rr^Utentlv dwlured 
that It would not last long The change from wooden 
to Iron clad shlj>« was made over a storm of naval 
ItesKlnilNiii Hint la«t(d for tsveral vearn, 

A homh, wTuHier laid In 



Bombing the Battleship 

Smoke Screens and Phosphorous Bombs Enable the 
Airman to Make Close-Up Attacks 


The < laliii has bi'en made that all the bombing teeta 
(xinducted mi fur liave been against shliw that were 
anchored und helpleas, and the Infereneo has been 
drawn thut, wire the shlpa moving and defended, aerial 
attacks would lie harmlesA. Bul this Is begging the 
qiieNtUm A battleship under steam, and curr) tng mag 
uzlnea of anunuoltlon and a lot of delicate electrical 
etjulpmcot would be out of conimlKalon far more quickly 
than a so-called *‘dend ‘ ohipb The purpoae of the boml> 
Ing tests made so far has been merely to practice live 
bomb dropping and to discover the particular altitudes 
best suited for the particular bombs, etc The teats 
In 1021 showed that armored ships can be sunk not 
only by bombs placed directly upon them but bv bomba 
that fall in live water near them The depth bomb Ivas 
iKHm fairly well devdoiied. He It remembered also, 
thut testa In 1021 were curried out succesafully against 
a radio-controlled ship with as much ease as against 
on*anchored one It has been pointed out that the 
battleships used In the tents were obsolete. So were 
I lie airplanes. It is aHu significant that as many hits 
were scored Upon towed or moving targets as upon those 
that wore anchored 

The TKdnt has been made that the i>ercentogo of bits 
hy iHvmhers has Ix^en viry sumll but when this Is said, 
sinkinff shots are iiicxmt. The large numlxr of other 
shotK that come close enough to » ship to disable her 
are Ignored hy the crltlcn of bombing craft 

Tlie speed of ships Is not sulUtlent to enable them, 
without rare giK>d huk, to escaiie a pattern nalvo 
covering a consld« ruble area, such ns aircraft con 
drop around the target It takes so long a time for 
a hutticshlp to turn out of her course that bombs can 
full from quite a height and still cover her Even If 
n sldp coihpleteft n lurn of 00 degrees nothing Is gained 
for the luittem shotM cannot be eluded Zlg ragging to 
eMupo from nerinl bombs Is a useless maneuver 



“Virginia," the larger bombs wew 
not timed for the altitude at which 
Hie actual bombing was done i 0^ 
11,000 feet It was estimated that 
some of the bombs went 200 feet 
beneath tlie water before exploding. 
The maneuver, however, was partly 
for the purpose of testing the futto 
Honing of the various bomba. 


Anti aircraft gunners on this ship would hsve bnm- 
ing pbosphorus fogging tbeir gas-mask goggles and 
running down their backs 

Dummy bombs drop differently from live bombs, and 
the |)ersunnel of the Army Air Service does not get 
mmJi prattlce with live bombs. Hence, direct Idts 
have not been quite so high on battleships m they 
will be 

During the 1023 iKiinbtng of the “New Jersey" and 


Anti-Aircraft 

Guns Usclesa 

Against a mod¬ 
em airplane 
with the pilot 
and the gasollno 
tank encloHod in 
armor, such 
ground fire os 
would reach the 
target would be 
deflected unless 
luckily placed 
Tracer ammuni¬ 
tion, an stated, 
does not work 
out very well, 
when shot uje 
ward, i>ecausc of 
ItK deflection 4000-pound bowb blasted a 

Tracer bullets hole 50 feet wide and 20 feet deepw 
may make the hit would utterly disable or 

same hole In a *iDk a battlei^p 

ground target at 

certain distances as regular bullets, but for alt work 
their value Is doubtful If not even detrimental, for 
tiu'lr tall must swerve them as stated from the course 
followed by regular uimnunltlcm BeveraJ aviators 
have stated, unuftlclally, that In order to demonstrate 
the case they would hamrd anti-aircraft fire from a 
battleship provided they were given the opportunity 
to drop boml>s on her 

To hit an airplane In the air several unknown condi¬ 
tions are Involved If he In not Ufdng tracer ammunl 
tlon, the ground gunner must know the speed of the 
airplane, Its altitude, its distance, and the wind currents 
betw(»en He has no way of determining any of these 
factors and the spravlng of n great quantity of bullets 
along the surjposed path of the airplane Is the <mly 
way of getting In even n chance hit It la easy to see 
that an nntl aircraft gunner shooting from tt rolling 
dock of a battleship would be at a great disadvantage, 
and the few secfjinds In whldi he would have to get In 
oil of hlH shooting would lessen his chances of success. 

In im attack upon battleships by airplanes, it might 
be exiiected that some airplanes would be destrojred. 
Even NO tills would be economy, for battleships cost 
Mi mfidj more than alr)dnnes that several alndshes 
with their trews could Im? sanifleed In order to sink 
only one hutticshlp costing thirty to forty mtlllnnK of 
dollars und Its crew of a thousand mwu When a 
trench is taken It la usually cxiMJcted that some losses 
wiU occur 

Such pictures as European countries publish In their 
Journals allowing bombing planes have signlflcant chot^ 
arterisUcs Note the egg-shaped nacelles. Note the 
nose of the American Barling Bomber Such curved 
steel armor will afford very 


the wut* V mid exploding 
upon contact with a ship or 
whether dropped from an 
airplane or Nlmt from 11 kun 
If It liMH Hufllclent ixploslve 
will wink the Mhip 
Tliere ore nlnruft that 
can cnrrv u load of ten thou 
sand pounds, but It i« not 
neceKHarv to drop imv bomb 
of this weight in the vlctnltv 
of any buttle fleet mo far 
constructed llomba of six 
hundred poimds or eleven 
hundred at the most h re 
suflldcnt to place a ship 
even thout.h she ImK steam 

up an<i her machinery run Smoke bombs have been dropped to windward of this abip. Bombing planes oonld ewoop d^W1^ iuk 
Ing out of commlNHlon. above this amdee and drop their bomba with des^y acmracy 



real protection to the per¬ 
sonnel within these huge 
UkUos. Airplane wings can 
be pretty wall riddled with¬ 
out dlsaatrous results. Big 
all metal armored alrplajoes 
would wttliatand mari^Une 
fire with something of the 
Impunity of a battleship exv 
posed to rifle fire. Moreover, 
airplanes flying at a hun¬ 
dred mllee an hour and 
more stay und^ Are but a 
very abort time 
It I 9 frequently claimed 
that the only way to ceift- 
bat aircraft U with other 
aircraft, but when a battle* 
(Cowffseed on pope 2M) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Vanoiis Arts and to Patent News 
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Tho electric toaster 

that takes the 


toast off tho fire when it is done 


Don’t Born Your ToastI 

W HO baa not burned toast? The 
electric toaster Is the greatest of 
fender In this matter but the problem 
lias be«i solved even for the housewife 
if Hlw* cab pay the for an auto 
niatlc toaster—of c^iurne a heavy dutv 
toaster In a restaurant Is no Uixur> 
even If It does cost nearly two hundrcKl 
dollars, for U will toast for IW to 200 
persons It wMI supplj JWO large hIIcck 
or !i00 small siloes per hour witli ii < ur 
rent conKumption of 'iwiO watts While 
the toaster will make the little wltetls 
spin around in the nteter, we inuar r^*- 
inember there U no "Pomiieltun torts! 
product^, us there would prffhahl) Is* 
with gas or the big restaurant range 
Kvery slice Is a rich gcildcn Vmjwn 
There Is no watching or turning for 
when tbo toast U finished the racks 
raise It out of the oven and the < urrent 
Is shut off This seeming marvel Ik ac 
compUfiherl by a timing device It Is 
Impossible to leave the machine with tiu 
curr«it tumi ''^^m unless there Is bremi 
In the racks 


Th« Safety-First Industrial Shoe 

O NE of the chief causes of work ac 
cldenta Is shties that cannot be 
uulcfcly removed Railroad irien (Mng to 
tlie old-style congress shoe because If 
a man accidentally gets hU foot wtHltn*d 
tn a track frog It Is possible to g^t uut 
of the shoe In u hurry, losing the shts* 
but saving t!»e foot Rut Nome men dn 
not Uke to wear the old-fashioned con 
gtest shoe because ft looks 'antiquHted ’ 
They wear the regular laced shoe, «n<l 
tbed If they hapi>en to get a foot 



f Tin ihM Hhkt tail be ahwl <ii «a 
irtfhaiit itopjlnf to nn- 
IMO H 


mught In nirtcblnen they often lo^e th» 
f(H>t hetnuKo tlmre Is not enough tlnu 
til unlace the Hhoe 

Realizing this fmi, therefore a llov 
ton iniuiufm lurer of fdoxH hns fttund » 
wu> to ioinblne the get-<mlHtf It ipih I 
quullt) with rt rmiiihlantH to i>ne ummI 
*rn t>j)e of footu<*ar TIiIn N mndt 
pnsMlble b> the adoption of glove snaj»s 
1 hoKH snupH, are liowevir e\tuiiul\ 
large and ruggni for thev nr* di*Kigiit(l 
to hold fiiNt until the uoorer hIkImn to 
remo\e llu hIkm Thtm nil tlmt Is re^ 
qiilrod Is to seize tli« tup (»f tin sIhmMIup 
and give It a Ktrong tug afn r v^hh h tin 
ini|»erlled ftMit 1 h quickly luul suPU 
withdrawn. 

Security for the Payroll 

T UK iNidj of the aiinonrt car hire 
shown 1 h of iiniion d plates liiMbh 
and out mountetl on sttvi frunuwtuk, 
and with u packing f>f d<n*s hit \k 
tween The ventilators ir< j)rolistui 
on the inside with spring oovirH to ofls» i 
lilt |M)Ssll)le us( of giis nr teai hoinbs 
i/ai art of bullet proof gliss 1 la poris 
uro HO placid tiiai the orcupants of ila 
cur (lUi get 1 range on atliakir** from 
anj nngle and at two different levils 
1 he iHirt covers arc ho arningctl tlijit 
tlipj open nutomatlcallv to the pressure 


Inuteud of iiie old mathlning metlaMi 
formerlj ustd TIu dle-<astlng inUuKtrv 
which has Ikhu dcvehqHd in the Unlte<l 
Slntc*K In I he iJist Jo vuirs isprc*KentK 
one of the grtjii*Mt Jidair saving pnv 
esaes iisetl In iiaihanhul pmduttton 
DlenHRtlngK art in nU of alIo^M hiivlnk 
a husofffeltiui /ln( rtn lead <ir aititiil 
mini ami running an high jih TsiMtO 
lamnds iier Kipinn Im h In tensile 
strengtli Tlie castings are made in 
«f« I riuplds un<l( r van lug preps<iin‘s 
running as hlgli as 400 pounds r wpiuiv 
Imli and are lakiii from th< die uist 
ais iirnti Iv to ool tnt h with Kinootli 
jind uniform surfjict s 

Ihe nuutiiae vvhhh will stqadv Ihis 
demand must 1 h simnli to opiral* fool 
pr(K>f and capaMi <)r hlgli prodiatlnu 
A maciilm of tills tv|H Inis lieen divtl 
ojietl diiring tiu last li\( vears iiv V \ 
Dollln of New ^ ork and a nuiuls r of 
these mtohJn^s an In oiHiathm Isdh 
lure and In Pngland Pradhaih unv 
Intelligent workman nin np( niU tlum 
us they an fool proof ami ahsoluplj 
safe A great ndvanlagt* Is thai tin \ 
are inten hangealih as to all(>vs tluv 
will cast aluininuin with high etthhniv 
and ninv he < liangefi ovet to tiu /Itu 
tin UTUI had ullovs wltli <sjuul ellhhncv 
They relieve the f)iNrator (ff all the 



Two views of the latest bandit-proof car 


of a gun barrel from Inside and flose 
under Hprlng pressure us the gun la 
withdrawn TI» two swflons of the 
vvIndHhlcId i>\erlup along thfli JuncMon 
line The rear conqmrtinent Is HOiwiniteil 
from the drivers smt bv a partition 
tsjulpiied with a sMtllng d<Hjr fumlshing 
ctauidote piote<tlon to guanls «vtn 
though the driver i>e overi)oweHd Tla 
tHKiy envehqiK the mudguards In Huch i 
wav that there Is no poKsibllltv of riding 
outside, und with tht saine end In vl*w 
the front step folds up Into vtrtluil 
sitfon when the door is cloHtd The nai 
(ompartnient Is tsjulptHsl with an «uar 
gemy lever that relcuKes the duUli and 
applk*fl tlie brakes so the car ctm h* 
stopped and Its further operation fiom 
the seat auule lini>oswlble by the guards 
within The Isnly plutcH are welded ut 
the corners, wi that even should the car 
be overturned, tlie ts'cnpunts would In? 
safe On the whole ibis U alMiut the 
heat tliought-out c*ar of the sort that w< 
have seen In connection with the In 
<reased Interest In them brought about 
by the Increased vogue of payroll 
holdups 

Casting Small Parts by Machine 

ANY small parta of the autoraoblle, 
adding machine, typewriter, phono¬ 
graph, and other mechanlcnl contrivaiu^ s 
are now made by the dle-caatlng process 


hard manual work oi>onlng and dosing 
dies and Hh^Hdlng tlm metal entirely 
bf power In add!Hon Hic\ lime ample 
jiower to pull c*oreK and Hllde-. llie 
iimchlnCH are Hturdv und Htrtmg In dc^ 
sign and are openjttMl by two vulves 
The inethwl of bent rcguhtllon has 
been Improved, making It uliscdutelv rc 
lirtble, and the ullovs art luudltKl In 
such a manner that detcrhtnitlfin h\ 
heat and abwiriitbm of Iron Ih mlucfsi 
to It minimum T1i» ui>-kHop is low and 
they use very little power a now pnt 
enfed method of using nmiprc'ssid ali 
lielng eniploved 

The Mttllen Tester for Measuring 
the Quahty of Paper 

W HAT is known as tl>e Miilh ii M ster 
Ik used alinost unlvirwHIv in this 
country for deUrmlnIng tht Inirstlni, 
strength of pn)Hr, and on tliln factor Ik 
based to a large txpnt tin mtuHiirt of 
the quality of the potar It often Imp 
pems however that ii sheet mnv Ih* st) 
made or so slml «h tt* have « very high 
borfetlng ntrtngih and jet show up verv 
poorly In a tearing or folding test 
The liureau of Standards Is working 
on n supplementary test emplojlng two 
steel rollers whl<h produce n i reaHC In 
the paper under tontroUed conditlonH of 
preseure and time The bursting strength 



Die-castmg macbme for the rapid 
production of small metal parts 
without machining 


Is determined 1 m fore and after such 
toldlng Tin. hiss of Ht rength under these 
(undltlons Is an ev<fthn( Indhutlon of 
the brltth lu ss of the piqur 1 lie method, 
howvver must still 1m stundanllaed 

The Safety Wrinffer 

F lllt'qjtir wilMgfrs are very won- 
j df rful ctmsi rvators of < I how 
gi( itsi hut Ha r< is uni dlmidvanttige 
wtildi tin \ liiu uivvajs iKJSsessed 
Wlun onf N grinding awH> at a bund 
frank fmt i >ii imd will stop Instunllv 
Hi llic "Ughlfst sugRiMllfin Huil tin 
flfdhfs liPi gflling tanglid or timl any 
jHirilnn fif on* h iinatomv is alMtut to 
au-oiupanj Ham IwtWisn the ntllers 
With tia fitftrii niiulilne It Is not |K)s- 
slhh to nmki sta h an ihrupt Mtffp h\ 
the tlita tla dung* r iuH iK^en nfUleeti 
the Mwitih thrown and Hie lmiM?lus of 
Hie jiioior fvhmistffl the damage has 
prffhablv lK>en udsunpUKht d 

J her* huv* dfiiilitlcsH Issn numerous 
guards d*s|gnefl ff»r th* ile<tri( wpliijpr 
to prevtnl this but wl l>ellevc Hu one 
we Illustrate h* rewitU tla inv* ntlon of 
\S S llsgfMfd *>f I'hli ago Is dlstlnctlv 
n<fv(l llii (If vie* (oiisIstK of two Idh 
rollers ciirrjlng uU infllesN (unvas IK it 
The rolUrs are pltic'ed one lx fore iintl 
one klilnd (he buslnvss roHtrs of the 
wringer ami the upix'r turn of ihe bi*It 
passes Im tween Hu*se while Hu lower 
tiim tomes back b* tvvi*en Ihe lower 
roller and the dnilnlxiard The belt 
tarrlPH the dotlas lierwmn the wringer 
rolh rs in a continuous stn nin Ihev are 
fesl on tf) U rallitr Hum Into the Jaw 
of thf wlinger 1 Ij* \ adlitrf to Hu Itclt 
jUHi ns Hay lullur* tf» one another un- 
(Ur tla wringfr pressure and since the 



With this guard, neither fingers nor 
clothes can go astray between tho 
rollera of the electric wringer 
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Novel anoembly of printers* mlea 
that aaves much lime on lar^e Jobs 


)h> 1 t mnnot iHiHslbl\ rup nround the 
Milnifer rolhr ndther con the clotlios 
And no part of the <tvn’rtttor k imutoim 
can Ket cIoho oiiouf;h to the rolleis p> 1>4 
(iirrlid liLtwein th<ni w) tlint tliiKcis 
are (iii)te Hitfe uh tin (lot la *1 thoin 
Holven The ifimrd <an Ik* attuctad loanv 
nringer by lumlnii. l^^o hi n ns and 
onie on nuiy bo U ft i>ernianentl> In 
place 

One Brush for the Whole 
Typewriter 

S OMKTIllNd non In the way of type¬ 
writer cUaninj: hniHlus Ih orfertd b\ 
a Non \iirk deuh r Its three In-one 
instruction d(K s awu> \\ 1th the w le 
amti use of the tlirt*e hruKhea that huvo 
lieretofon* las n ncKssarv to K't at all 
pHitn of the niachlm that nipilrc < h an 
InK Ihe hij, fi Hove at (he rl^ht end Ih n 
soft brush for the ral i^ork of cUm\- 
Injf iMtuLMii tlic kcNK or the tyi)e rods 
under the curila^^ etc Tla round uf 
fall mounted on tlu Hhuft at llu left 
of the himdlc Is a rotary brush \4hkh, 
It 1 h (lalmetl n idh deans the kc>« 
and tiu ImndU Is d(*slifnLd wlih a Rpe- 
dill \hw to luakluk 11 eany to spin the 
think h\ hand uh the brunh In (picHtlon 
lies on the face of the tyj)e \nd the 
hmk IcMin hnish at file extreme left 
KOCH Into all th( hard tiejret at plaets 
and brinks the dirt eiut uUU U Id 
nallj the maker drops the \er\ foxv 
suKKeNtlon that thtn an lots of thlnss 
besides Iv|h writers In the iiveuiM oMlce 
Ihal would h( kept dcanei If th< re uere 
a Uller wav to dean tliem, and that 
this bruNh will be upitlkable to them 

Time foi the Automobilist 

S OMK tars are iiianufnctiin*d with a 
rl(Kk on the Instrument hoard or at 
least with a place for one others elo 
not thus provide for the comfort of the 
drlve^r who wants to know the time 
Kor use wltii those that do not, the stiff 
wire ratk wldch wi Illustrate affords a 
\ery handv attuehmeui It Is easll> 
Bert wed to tlu Isjurd b\ means of the 
metal Iwim plate us showTi and the 
watdi fiom tlu tlrlvers ixm ket, or one 
peraianeuth de\oted to use wltli the 
ear Is tasih fitted Into the loop 

of the wire where It Is hdd seeuroh 
and witii Uh face In [daln \lcw The 
wire* while heaw enoukh to ludd Uh 
burden In safety js of sudi diameter 
that the l(x>p can l>e squeejseel dow n 
smaller or oi>ene»d out hirk^er to nceom 
module a watch of anv size It is of 
steel coNere^d with wovm ilmu thread 



for the c«jr that makee no proTlaton 
for a clock 


and Its shock-abaorblng arms protect the 
watch from Injurv Inclde^ntally, the 
wuteh Is held In such position that all 
the passengers, ns well as the chauffeur, 
can read It 

A New Way of Setting Ruled Jobs 

F oil tile jolKprlnti r who has enough 
rule Hilling to justifv u little Initial 
expense flare Is ne>w' offer<*d a nuist 
iflidint sehtnip for cutting down the 
eosts of (Ills parlkular tjfie of compo¬ 
sition ^lotk d bases of the sort llhl^e 
(rated with niles to fit the slots tlkhtly 
enuukh hut not t4a» tightly, are the 
rouiuJalloii of the new Idea The liolo 
at tile Isittom of the slot, wllh the fiange 
at the hot loin of the slides previiU any 
cataHtrophe to the f(*rm after It Is onts? 
armngul I he ld< u is to ust slnglj or 
In (simhlnailon such of the bases oh 
gi\o I la necessary length of rule and, 
for vortUal rulings to set ordlnarj 
foiindr\ rules iH-lween the laises at the 
desired points Where no vert leal rule 
1h wantcHl the bases inav bt tUted to 
kcthcr tluHh and It Is then conUmpluttcl 
that single slides be umsi, of suthdent 
length to span hollT (or all If more than 
two) hnHes, locking lliein together very 
uk(‘ly Iiy setting rules In e\ery slot. 
ever\ ulteruate slot etc etc, each base 
is made to m r\e a wide range of duty 
In fiat two Htparate models for the 
base each having a different measure 
Ih tween the slots on either face are 
suthdent for all the standard rule imaM- 
ures, und when each bass Im provided 


Fresh Cigars from Every Box 

IIKRK'H something In this box of 
dgam l)eHideB the wnokes Look 
closely, and \ou will obBer\e, In the 
right end, what might l>e niraotit anj 
thing, from a bomb to—well, to a tln> 
humidor, whUh Is exacth what U is 
Carried thus In the cigar box, It enables 
the fuMlldloiis smoker to haee ills dkars 
In just th* same c<»ndltlon, on the train 
or In the automobile as In his study nt 
home So impular has the Idea tumod 
out to he that an eastern department 
store whldi offered one of these tinv 
humidors wltli every Ik»x of cigars had 
to risirdtp the liiimldors em a large 
scale, and has found a good wile for 
them separately, since the special offer 
expired 

A New Discovery of Radium 

I ^I TU.MANA In Kusslan Turkestan Is 
the source of the newest supply of 
radium P!tdihh*nd from whidi radium 
is redmed was fora time largely brought 
fnim (^dorado loafer dlseoverles of richer 
ore In tlie Helglan Congo hove resulled 
In f<»rclng some of the American develop- 
mentH out of buslnesa Now It la olalm^ 
that the Turki^tnn pltchblend Is much 
richer than that from the tVmgo und 
efforts are being made to de\e)op the 
new find at once for use In hospitals 
Our supply of radium Is so limited that 
uH th it is rtH.ovtrcd In the world could 
Ik* pbu‘ed In the palm of one hand—If 
one did not value the hand In Aiiierlcu, 



Three in one brush for more effective cleaning of typewriters and other 

office apparatus 


In ten different wldihs, from <uie to ten 
pleas it Is possible to make (hem up 
Into comlilnallons ghing nn\ desired 
width In steps of u half Inch The 
ruUs thcmsedxos U Is contemplated, will 
l)t mud* up by the lndl\ldual user und 
la is advised to hav* thtse <fn Imml In 
all lenkths from one to Kl pkas It 
msd hardly be iM>liited emt that, for a 
kWeii face of rule, the same slides can 
he used with till buses In supisirt of 
lla ilalms made fui the new way of 
seltlnk ruled luatler, a Job Is elted 
whkh took nearly an hour wllh Ihe 
convenllonal rules and slugs and less 
than ten minutes with this apjiaratus 

Salts Cause Rapid Decay of 
Building Stone 

S KA FUAT (tiHe*s of stone deeuy in new 
buildings were found in the esturse 
of an Insi>ectlon of two hundred slime 
buildings recently conducted by the Uu 
reuu of Siundarels The cause of this 
tariv decH> npi>eured to bo prlnclpall> 
duo to a recrystulll/atlon of soluble iim 
IciIuIh which hud lieen leaeheei out of tht 
mass of the stonework or the mortar 
and hid deinislled ns an cfilun^e'ence In 
etrtuln plan's at the surface of the stone 
or sllghtli beneath It Tills phenomenon 
occurs fpefiuentiv under the water table 
or under the corn In* It has Uhui notwl 
in striKtiireH of different l\i>es of stone, 
hut most often In thow of sundHtone 
The same effect has bis*n dut)lRate<l In 
tin luhonitoiv by pluiing blocks of Htone 
partly Immersed In a weak solution of 
sodium Hulfun The salt Is carried up 
In solution through the ports of the 
stone hv cnpUiarllj and deposltwl ns 
tristals on ur slightly beneath the sur^ 
face wherever evaporation occurs The 
expansion of the crjstal causes dlsln 
tegratlon of (he stone In a maimer slml 
lar to that of frost, but the process la 
much more rapid 


radium la available In the larger centers, 
yet it la stated that not five per cent of 
the people who need treatment with 
radium < an make use of It because there 
Is not t Hough to go around A group of 
four unnamed AmerUan philanthropists 
have unlkd for the pur|»He of seiurlng, 
If (Kisslhle the m w supply from Turkes 
tan and making it available to the pub¬ 
lic for medk al use at cost 

Mmh radium Is used on watch dlalH 
and for other luminous objects such as 
I>endan1s for locating electric lights In 
the dark Tills radium is usually In the 
form of raOhMirtlve barium sulfate and 
Its luinlne*a*ence lasts only three or four 
years After that It Is for all practical 
purfsjHcs lost, since few Individuals 
would find n wav to return so (unatl 
umnunt to anv central source of supply 
A full pound of radium would lje worth 
about 000 000 

Judging: the Fertility of a Soil 

H ow to judge the condition of the 
wdl of a fann or garden without 
planting a imr on It, and then waiting 
to see whether It Is n smeess or a fall 
ure la a perennial question In agricul¬ 
ture According to koil Hi'%€nce, one 
way of arriving at an opinion In any 
given case Is to take a census of tlic 
bacteria mk robes, and other InOnltesl 
nml orkanlsniH living In the soil In ques¬ 
tion 

(kmntlng the bacterial population of a 
100 -acre fa nu may seem u large order, 
but In practice It Is no more difficult 
than to tuko a representative sample of 
the Holl and have It tested by a boc- 
teriologlst, who will weigh out a wnall 
portion of the sample and mix It with 
a broth which microbes like Each 
microbe starts to raise a family or col 
ony in Its new surroundings, Und whan 
these colonies become large enou^ to 
be visible, they are counted, after that 



Miniature humidor for the cigar box 
or suit ease 


It is only u mutter of arithmetic to 
arrive at a figure representing the bao 
lerlul iwpulatton of the whole farm 
Like all other living beings, bacteria 
thrive liest where food is most abundant, 
mi that wliere n soU Is found to be rich 
In these small orgimlsraa It Is clear that 
the soil must also be rich In food ele¬ 
ments Prop production has been found 
to tie almost parallel with the number 
of ralcnMirganlsms which the hacterlolo- 
glNts have counted In the soils, so the 
methoil of judging fertility by a bacterial 
count tan be regardetl as fairly reliable 

A Laundry in a Closet 

T HIS caption la only half correct 
Perhaps II would lx* more truthful 
to sav an Inmir" In a dosot, but after 
uU Ironing Is half the battle for the 
*'\vet wash’ If vou send It out has to 
l)e Iromd unless the laundry does all the 
work Tliere are manj housewives who 
have electric, washers which do the work 
so quhkiy that Monday Is not as blue 
as It was funnerlv but how about Tnes- 
duv with the dreaded Ironing? Of 
tourse the electric Iron has robbed 
Tuesday of Its terrors, but still there is 
manual labor to Iw perfonned often In 
Hummer under exhausting conditions 
Wo went to n recent show of household 
appliances und we saw an ln>ner which 
was H4» Interesting that we divided to 
Illustrate it TIiIh was a complete Ironer 
that disnpiieared In the wall or Into the 
< Uwet yet was ready at an Instant**! 
notice It ran wllh unj kind of current 
on 110 or 220 direct or on alternating 
current 215 fiO or 00 cj> '*s It was 
heated by gas gasoline or gn^cMne gas, 
or nUest of all electricity One hour 
on this machine produces ns much as 
five liours by hand and the workman 
ship is Irreproachable The cost for a 
week's Ironing Is about 26 waits a week 
against one-half of *he laundress^ 
$410 per diem In our loonllty 



Tlu aiMppurhif electric irnwr 
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The machine that replacea the kUhs 
atereopticon elldea with a atrip of 
etandard motion-picture film 


Film Practice for the Stereopticon 
Lecture 

HBUK la now offered n mlnlnture 
Htlll picture projector whlcl\ uses 
‘^mnll strips of standurd motion plctuie 
lllnis, eiicli strip contnlnlnp frmu "id to 
separate views. A spw talh dcMlgnwi 
resistance cord elhiiinates tin rlieostnt, 
nnd enables the machine to be used frcun 
iinv light ojnncetlon It uiss n MUiill 
standard Incandi scent lamp reiuUlv re- 
placejiMe fnati any electric <»r autoino- 
)>lle supply store The whole apjsiratus 
together i?vitb several thousand pictures 
(iin be put In the drawer of a (U‘sk or 
In the bottom of u small hand grip It 
^^111 pr*>Ject at anv dlshmct fnati 
Inches to 80 feet An Insulating dokn 
l^rotects tlic tllm from the hem of the 
lump, so that a single picture nm> re- 
nmln ujion the screen for hours If need 
l»e Tilts makes It tsisslblc to hold a 
ph ture on the si reen for protracted 
anahsls or discussion The film will 
^l 0 ^e backward or forward, so that plo- 
ture« fai bai k or far ahead In the series 
mat be Instanth referml to The con 
teniena of <nrr\lng u small ^-ompnet 
film roll Instniil of a large numl>er of 
bulky and heavy glass slides neid not be 
diluted uisim 

Tlie new ma* hint Is designed to take 
the place of the sterettitHcon Where 
now the phtures which are to useil 
are made up Into u series of sepurnte 
glass slides using this mm hinc they will 
l>e laid duwTi, one nft*r another the 
successive frames of an ordinary fllra 
strip Tlie Instant avalbihllltv of any 
phi-ure tn the series, the rnpidlt\ with 
ulilcU clinnge tan be made from one 
picture to another, or u serk»s of several 
dlstdayed, and the elimination of Ore 
hnsurd, are conspicuous among the ad 
\untag 0 s gained — not to mention the 
greater ease of manufactun of flhns 
over glass, the Increased convenience of 
transport, and freedom from breakage 


Better Nursing-Bottle Practice 

B AKV awakes In the middle of the 
night Wailing and on InveHtlgatton 
dnddv discovers that hitln dUlu’l gti all 
Ills dlnuei Something went wront v'lth 
the nipple, and half the latoni iiwui Is 
still In the buttle Mr C (_ f umpus of 
Jvcvv 'I ork bus nnulv/id thK fumlllaf 
sUuatlon, nnd dwldod what lb-i at Us 
HHit lb points out that wlan tie in 
fant sm ks milk throuKh the nipph ab 
must enter the ls>ttU from '*omewlurt, 
to take the phoe of tlu ml Ik tin 
milk <unt havi In llu convniilonul 
nipple tills air has to leak m throuKli 
liiL Hnnip lath that the milk (omisout of 
Two-wa) trafllc on a Nlngle-lrack roail 
DO moK lmprailloab]i tlum tliN 

So Mr ( ampus has dLs|gim4t n n« w 
nursing hottlo wlihh la oHiVs Xor tla 
delight of alt motlais and all biihh n 
At the lowir end, as lllusiraled Ijt 
plen'cs tlte KlasK with h ]ar;,p holi and 
ar(.>un<l this hole he erc(ts a ilnulur 
shouldir of glass Tian it Is slniph to 
turn a regular nipph Insldi imi and 
hang It ovir (his shmitder so tlm( It 
projeils within the Isvlfh The hob In 
this nipph Is smilhr ivtn than that 
ll)ro\i;^|i vvhhh the hnhv IsaiMistoiiad to 
giltlng Ids milk )iii(l tla »\|M)'<«d Inside 
of the nipph Is flllcsl with (him (f»t((‘n 
Tlie net rtsuU is that no milk haks in»t 
but with every pull that hahv glvis on 
ttie regular nipple, air bales In I la 
udvaniagts art not roslildid to tla 
siiKujth, regular feeding, whhh (la Isdlle 
Is ]irlmnrlly aimed to provkb but in 
clud< nunarous other Items 

The nlr doesn t pass through tlu milk 
at all hut g<»es dlicct from Its tnlnirat 
vtdvf t(J the air spate In flu Isitllo— 
Hfud> the ismltltm of tlu nipph wlih 
rt fen nee to the milk wlan the Ijottle Is 
lUns d If vou (bm t lulleve It Mr 
< ntnpus belit ves that, even If the coft(»n 
had m» filtering efferr this would pre 
seru tla milk a good dt il Intbr from 
tlK at lion of germs In the Inttaning air 
and lu iMilnts out that tla re Is less ccsil 
ing action by the air on the milk ( »r 
talnlv Hare are It vs nlr bubbles In the 
milk Then when It Is time ti> wash the 
bottle both nlt)plcs are removed and a 



Safety ffogglca for the be spectacled 
worker 


clear flow of water through the Ixdtlc 
is achieved-KfMuetlilng quite dlfffnnt 
from the usual procedure for cUanlim 
the usual iMdtle. 

A Different Chair Cushion 

T ins ruhl>er thulr cushion Is manu 
fatturetl undt r a pron ss which n^ 
suits in the rubber’s accpilring the porous 




The itursmg bottle that is better for baby and easier to clean 


< hanKlcr tif h *>|Kioge so 'hat the iK»rcs 
IS nnit vintlhitlon jis well is insuring 
(<K>lm*sH and t^mifort The cushions thus 
made art alumt live-eighths imli thhk 
md hliatHst to flt the live rage thalr scut 
The V ulli tiol slip or slide nv( r the p<il 
Isbttl Murfnu of the latter, tbt rubber 
MirfactH tending to hold I lam in one 
place on tlie sent of tin chair 



The ventilated rubber chair-cushion 


Combining Safety Goggles with 
Spectacles 

N ot only workers In the Industries 
but a verv large nuiiil>er of ptv>))le 
it work and at plav And dlllltullv In 
gtiting goggks Hmt am\ lie worn r>\or 
Mimnmn sikh tai les without dlseomfort 
Uctognl/lng this fat I a Itcjullng Pa 
iimnufmturtr of goggles has placed on 
the market a sptvial guggle for wear 
over the sjnstaelts Tlu m goggks are 
made up In a nt w fmm (lu parts for 
either Hleh' l>clng entire h Mepnrule A 
simple spring till) uttacluK] to i1m‘ inside 
of the tups enables them to la attached 
to tlu spes tacles In a monant where 
they hedd fast “like a bulldog te» a roOt 
The workman wluj clips this geiggle to 
bis HiiCctacUs 1 h pieiiartsl for the eye 
hazards e>f his work Whem his days 
work is threnigh lie renuives tt us onwllv 
as he attHehed It Taking human nnlun. 
Inttf HtceamI It Is ’he extreme fnellltv 
with width It mav Im Httaehod, Jind the 
fres*detm from nnmolng slipping and 
ItKiseneHS whieh ma^ neeoinpim' the 
wearing of seuae goggles, esjHelulIv when 
worn over glasses, that rcHnlts in work¬ 
men omlillnt them ‘Just feir this time 
jind gelling Injunsl Tlie new stv h of 
goggle is m<»st attractive In appearance 
ind It Ih inaeh' ni> cnllnlv of natal no 
tlnit It mav 1 m eh ant'd h\ seald'ng It 
ts iiiiidt to t Up over a 1 0/ld Inch stand 
aidl/id round Inelustrtal speelncle I'ae 
lories width ne'e to If that those of the Ir 
iini>le>>ieH wlut must wear sjH-otiu It s do 
not go without proper safitv goggle jiro- 
tection will And In this device ui op|Mir 
tunlty to aavt‘ on workmans esunfpMisa 
tl(»n Tlie ‘goggles' art so mat that 
there would he no cxcum for the mens 
not wearing them 

The Motion Display Sign 

A LATini motion dlvplav stgm 41 feet 
long hi UVj feft high showing 
three dlfTennf pletnrlal dlsplavs at In 
tervalseff U>seconds was recentplaced 
In aervliv on a pronlnent eomer loca 
tiem in Kansas Otti lla slgm Is oom 
lK>sed ot u at Ties of fe*n triangular metal 
drums, each drum ftvt wide by 10 
feet high, with the changing display face 


i4 Test long hi Id ftHt high Inside the 
lioMhr of the sign Tla diiimv are ph 
ot(d, top and bottom on hall bearings 
and an reve)Ived In unison from one dla 
play iK)slllon to anotlior by an uutee 
mafic iiieHhitnlHm housed In a dust proof 
cnsf» Inehe*^ scimin Iiiilf lllhsi with 
inbrleatlng nil 'Jla framework of the 
hign Is light Hlrudural steel fomm and 
the ptetorlal disphivs are painted across 
tla tmllre Id drums when alined In fse 
Hlilttn As the drums are Identical In 
construe lion tven larger signs may be 
built bi adding inou drums or Increas 
Ing tJuIr height, as destnd Ifenvv 
niinN and wind have shown this sign to 
l>e unalTeelod In weather 
llm sign is ej]K nited h\ a small oloe trU 
motor nnd Is controlled hi two Kkdny 
time clocks which start the innte>r at 
0 10 n ))i switch on tlu lights til dusk, 
and stop hotli si^i and lights at mid 
night alwais with Home erne' of the 
I hies dNptni fmes In ultnement At 
night the lights In the t nel is>hI hrackets 
e liange ndm wllli tadi dlsidav so that 
iMsldiH presenting a cimlliuioiis moving 
pie 1 are eaitdoorK during the dav tlm 
viirleiv of color tit night Is esi>ectKlly 
attnictlve 

The Thermos-Bottle Washing: 
Machine 

A IITAT llPTAlMNtJ tub built on 
the prlne Iple of the well known 
‘ Tlu pmos Iwdilo, !m the oiifstandlng 
feature «)f u new eUsirh washing ma 
(lilne llow tee retain the heat in llio 
WMHh water in the washing machine has 
tong iHsn a lerohlcm fee the housewife 
fejr It Is ehvlansl that auxiliary heating 
atfae lime Ids are ve r\ often unsarUfac- 
teirv and InpuhteHoitie anel In time tend 
tn velletw tlie white eleptbe^s Tlie lUb 
of this miuhine Is a double tub, built of 
coplM^r anel e vpress llelwt*en the emter 
tub (ef etne-lnch evpress and the Inner 
tub etf Ihined copper U a vacuum nnd 
this ‘eicad spacer at tlie sides and un 
(hrmarh provides an Insuhiflon that Ih 
Hahl to nmke the. Itpss of heat piactkaJly 
ImpoMsihle Other fealures of the ma 
cldne are the perforated aluminum 



Washing machine with vacuum 
apace around the tub to prevent 
loss of heat 
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Unit constructum of radulor. aimed 
at rapid replacement of a damaj^ed 
tube 


wings Hwlrl hot suds tltroukh the 

cIothi^H uf iii)i)ro\lmii!eh ont luui(]r(*d 
tliiKS a inlnuU tin nliiailniiin ringer 
ulilili HWingN rnni])Ul(l^ ttround und has 
four llxH(] positions In uliiHi U can 1 m 
S4H uri I3 la kl In a m If hs'king catch 
and lla adjuslnhlo kgs whit li iiia\ lie 
ralmd or lowcml an the housewife di*- 


Quick-and-Easy Egg Separation 

S II'AUATIM \ihiu imd \olk of nn 
I Kg Is nil old kitchen Irkk but not 
Buch a siinplo (me that a tool to fadlHatc 
It will he sromid h) tho housewife A 
BjMXin with a slnlteel Ixnvl Is tin answer 
If an egg Is drop|HsI Into this, tin while 
rntiK through the slots while ilie jolk 
reiiialDH lahind In the IkuvI (of the 
apoon) Tin sfusm with tiu shds tan be 
used for nianj oil>er punH>ses ns well 
PotHtooH are crinniPd with It cake 
beaten and on (la end of Its handle Is 
a bottle cup remover 


Decimals and Shty^Fourths with 
a Single Micrometer 

T HK nmihlne oiM_rutitr in luanj shops 
finds Idinwlf l)etw(H*n tho frWng pan 
of tlie UKlric H>steiu und the tin <tf the 
half eiiuiiP r f Iglith etc Htsttni of frat 
tlonattng the Ineli lie getn aoiue jobs 
that cull for the one sttle of iiieasun*- 
ment and soim that call for llie other 
He has Is'en In tla habit of nusilng the 
Hltnathm b\ using two lulcruineli r**, or 
by using one micronu ter with a eurd 
(urrylng a table of detlmal eNpilvahnts 
Now a New England nianufattimr 1ms 
Cfincehed tlu bright Idea of pntriiu. this 
table on the frame of the micrometer 
Itself 

Cto one side are the decimal etiulvalcnts 
of eightha, sliteentliH and thlrU se< 
onds tm the otlur those of tlu odd 
alxt> fourths "Hie figures are ralseti 
on tht frume rntlur tium stuinpod In It 
s«i that tin V do not fill with dirt, and 
at the same tluu gl\e Itelter grip on the 
tool for olh or greast work And the 
tool ItMlf eud>orth'8 all the standard re* 
llnenunts id lolcronuter practice in ad 
dUlon to the now one For the present 
the minoiiH k r w itli dn liiial equl\alcn(s 
Is supplied onl\ In tlu one-inch sire, but 
we should Judge that dHuand will call 
for an extension of tlu lint 



This micrometer carrieo on Its bow 
the contemion table from 64th» to 
thouMfidthe 


Sectional Radiator for Eaoy 
Replacement 

RADIATOK developed by a Wlo- 
connln manufacturer for use on 
trucks or any type of gaHollne engine 
used for construction work U Interest 
Ing In that It Is built In sections so that 
damaged imlts may be replaced with the 
mlnliiium of time and expense The 
Kpeclul form of the core construction 
gives exceptionally gnot wading ca 
pa(lt> ItHclulnad Throngh this spiral 
core cons! ruction and the presence of a 
top|)ep strip In each air cell centrifugal 
aitlon on a column of air is iinnliiced 
during its passage Ihrough tlie radiator 
1 \tru large water channels allow for a 
1on^tMnt How of free water with the 
minimum of danger from dogging or 
fn t/lng And when clogging or fn^ea- 
ing do o<*cur, reimirs art mudi with n 
minimum of cost and a minimum time of 
in\ up for tlu trvKk 



Slotted spoon for separating eggs 


Steering: with a Screw-Shaped 
Cam 

S OMh'THINd illstlncllj ntw und de- 
cldcdlj intertsting In steering gear 
Is lH*lng Introduced b\ a twd compati> of 
lAifayette, Ind It \n cftllod by thi man- 
ufa<turera a cam and le\er gear though 
without any desire to quarrel with them 
wo think H name more descripIKe of the 
action of the prime memlter might have 
l>een found This member Is, In fa< t, 
more like u varlnble-pltth screw than a 
cam the onh apparent reawm for call 
Ing it n earn is that n lever bears In It. 
and takes motion from It In a fashion 
that is In some slight wnj BUggeHlhi of 
cam ncilon 

Tho screw member In question Js at 
the lower end of the steering tube» and 
wh*n the wheel turns. It turns with It 
Ti»o diamond wtud projection on the 
Inner sldo of the lever, whicli engages 
wUh (iw cam ’ then Iraxela up or di»vn 
according to the direction of cam nda- 
tkm This nitates the lexer and through 
It tho trunnion shaft and the steering 
arm 

In mid iKtHltlon the pitcii of the 
Is \erv slight and the motion of the 
front wheels alow but ns the pilch In 
crpHRis toward either end of the <’nin, 
the n^Hponse of the wheels speids up 
In Htnilghtiiihead drl\lng, the \en low 
ptHliulItm of the gear In mid 
tlliidnatJs proaicallj all road ahock In 
making nn actual turn the further the 
steering wheel gt>e8 around the faster 
the steering rcBponse, bo that nothing 
Ilk* the wide swing of the wheel Is 
mMshd here ns on convimtlonal worm 
htwring gears Tim lever arm Inside the 
ktar Is xery Umg, glxlng high Icxernge 
tonihlnHl with claims of easy steering 
and long life 

An Ammeter for Heat 

F an electricnl engineer wanted to 
measure the resistance to electric cur 
ront of II compllcatpd piece of elec trical 
apparatus, or of several of Its parts 
which were cninnectod tn seiieo, tho 
easiest way to do it would be to measure 


with an otnmeter the carrent flowing 
through the apparatus and then measure 
llie voltage drop acron the apparatus 
or across each part From these the re¬ 
sistance can be calculated 

When the Bureau of Standards under 
took to make measurements of the resis¬ 
tance offered to the flow of heat by dJf 
ferent types of wall construction an 
apparatus somewhat similar In principle 
was devised The amount of heat flow 
Ing tlirough a wall panel Is tneaHured hv 
a condiKlImeter, * which In Itself offers 
little resistant'e to the flow of heat and 
then the tetnperature drops through the 
wall and through any desired ixtrUons of 
it arc measured 

Tht H'Sts thus outlined are made on 
paneW built for the purpose, these panels 
being almut three feet wide and six feet 
high Tbennooouples are atta*hed to 
their Inner und outer surfaces and are 
nlH4» hunt Into the wall In viirtons posl 
thins throughout Its (hlckneatt. Other 
theruKMtiupkH measure the temperature 
of the nlr in the ‘ house” and *)f the cold 
air ‘kmtslde * 

The ismductlmeter itself consists of n 
imnel of wisid ihree-fourlhs of an Inch 
thhk and eight Inches square Thermo¬ 
couples are rlistrlbutod over Its surface 
by whkh tlu difference In kinperature 
of the two whh*s tan he inensured This 
Is siirroundtHi b\ a much larger wotulen 
panel of (he same thickness whkh l« 
«eparat<*d from the central pant 1 by a 
sninll air gup The purpoKC of the outer 
panel Is to insure a parallel flow of heat 
through tho conductlmeler and the wall 
behind U and to do awa> with tho edge 
eff«st which would otherwise have to be 
cimsldered 

The wall pane! under test Is placed 
between two ls)xes which are lined with 
cork on all sides exts'pt the one against 



The cam'ind-lever steering gear, 
■bowing the lever in extreme posi¬ 
tion at the lower end of the ecrew- 
like cam 

the panel whkh Is ojwn One of these 
represents the inside of the house, and Is 
heated by means of electric heating colls 
the other represents the outside and U 
cooled by h refrigerating machine The 
<oid Iwx and the room In which the 
apparatus Is set up are kept at constant 
temperat\ire by means of thermootats 
The warm box ts heated by emrent from 
a storage battery, which Is so adjusted 
as to keep the proper tetnperature tn the 
iKix Temi)eratnre8 ora recorded con¬ 
tinuously ihronghout the tea^ 

With this apparatus testa on various 
types of walls are being undertakea 
Panels already made up for testing rep¬ 
resent frame construction with wooden 
siding, frame with siqcco. brick with 
furring and brick without, hollow tlle.^ 
with cells vertical and with cells horl 
sontah and concrete block This tech¬ 
nique for measuring beat conductivity 
and heat Insulation is of extreme poten¬ 
tial vahie to the building Industry 



Electric iron wttk k siwpeionf body 


fMr storing best 

New Inm Stores Heat In 
Soapsttme 

A fter about sevtai minutes of beat¬ 
ing, the plug conneodon fbr this 
electric Iron may be removed The heat 
stored in the Iron shaped piece of soap¬ 
stone, will do the Ironing for a period 
of 12 to 45 minutes Its advantages 
are many, one of which is that a new 
soa^wtone can be replaced easily by the 
owner of the Iron It Is not necessary 
to send It to a repair shop. It Is prac¬ 
tically scorohless and will not bewme 
overlieated through carelessness 

Prodvetion of Solid Hydrogen 

I N Connection with its study of ma¬ 
terials at low temperatures, the cryo¬ 
genic latx*rHtor> of the Bureau of Stand 
ards producefl on hebnmry 21 about one 
liter of liquid hydrogen, part of which 
was Inter frown Into apjiroxlmately 100 
t( of frozen hvdmgeiL The temperature 
of this hydnjgen * Ice*' was estimated to 
l>e about 457 degrees below sero Fahren- 
hdt This Ik the first time that solid 
li}drog(n hiiH lieen produced at the Bu 
reou tlreat dlfllculty is exiierlenced In 
Hqucfvliig this lightest of all gases, be- 
luuse nnv Impurities tn the hvdrogen, 
such as air, freeze wdld before thehydr*** 
g» n liquefies <logging the apparatus. 
Using n R)>e*.lftl multiple wall vacuum 
ifiutiilner designed by Hr C W Knnolt 
In charge of the low temperature work. 
It has l)een found possible m preserve 
liquid hvdrogen for a much longer period 
than wUl) the older forms. 

The SparkleoB Gas-Hoee 

T he accompanving photo shown a 
norrle that has been esiieclally de¬ 
signed for the purpose of eUmlnatlng the 
jMiKHlhmtv of a spark’s starting a Are 
whin such refined oils as gasoline are 
being delivered from tank wagon to stool 
drums The new noMie Is tightly held 
In the cqwnlng In the steel drum, 1*0 
that It Is Impossible to strike a spark 
There Is a spring, which Is pressed In 
ward when the noxzle Ir to be Inserted 
Into the opening of the drum When 
released the spring holds tho nossto 
rigidly within the opening. The operator 
can then attend to other matters, with 
out danger of the nonsle being Jerked 
from the opening causing a waste of oil 
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Two rfewt of a new atock-and-bnah- 
ing usamblj for threading the enda 
of pipes 


Rapid-Fire Pipe Threading 

O NB tool for cutting external screw 
threads on the ends of pipe of va 
rlous diameters U now offered In an In 
vention by Jumea L. Losalle, of Boston 
T)ie Invention comprises a slock forinetl 
to receive and rotate anv one of a quuri 
ttty of Interchangeahle threud-cutflng 
dies about a fixed plpc'cnd, as well as 
to bold tills die coaxially with the plt»e 
In addition there is a bashing located 
at one side of the stocki and Intended 
to be supported bv the pipe Itself during 
the cutting operntboi This bushing then 
provides an elongated bearing of the ai> 
pllauce ujsm the pipe Our upi>er view 
shows the stiKk, die and bushing dls 
asaemblcd, so far as la nei’easary to show 
their forms and rcMllonvi, w hllc the 
lower picture represents them in read! 
ueas for work It nm> not be entirely 
superfluous to remark that the pipe that 
Is to be threaded does not aptnar In 
either picture, the short pipe-lengths that 
do appear being merely the handies of 
the stock It will l>e observed how the 
bashing Is supported In offset ismltlon 
so that Its hole falls In line with the 
cutting die 

How the Paper Tape Gets Around 
the Tire 

J UST before shipping tires a strip of 
paper is wrapped around them b^ an 
Interesting machine and the time re¬ 
quired for applying the pai)er and un 
advertising gummed tuis* Is nbt>ul ten 
seconds. The shuttle fpr heod of the nia 
chine Is rlngHbai)od and is opentMl bv 
means of a hinged gate When the tire 
Is lnsert!»d and the gate closetl a lever 
Is pressed forward for compressing the 
beads BO aa to make a tight wrapping 
which prevents the slipping of the paper 
covering 

The clutch which engages the motor 
Is made operative by mcims of pressing 
either the lever at the left of the ma 
chine or by stepping on n foot pwlal 
This brings the tire drums or sheaves 
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Into action, causing them to revolve at 
the proper speed, so that the pitch or 
advance is conimtaisurute with fhe re¬ 
volving shuttle 

Making a Game of the Tiny Tot’s 
Education 

OUMKRLY a teacher and now i 
mother of three children Airs \irm 
Watkins of Atlanta has in\tnte<l m 
educational toy which has the ht iri\ 
endorsemont of many tom hers ind 
authorities on child developinent I lu 
desk Illustrated la designed prliimilU 
for school use going from the kindtr 
garttn through th< fourth grade Its 
broad prior Iple Is simple ilo 

I»errt»nited desktop s wlHi iiu 

shanks on the “pieces tf» tuihh tin 
child t() net up, more readily and in inm It 
more stable form than wtmhl otlurwlse 
be possible, tiu letters \m)mN or d* signs 
t(i which the pltces kad It Is In tin 
rt*\lhillt\ of the last remark that tin 
^alue of the device lies Olulouslv 
words and nunils rs for reading and 
ftrlthnutlc k NHohs are the most < k m* n 
tary Hpplh ntion Hut the onI> llndi lies 
In the Ingrnultv of the teacher t>r tlu 
parent Iiver>thing from maps to nn 
elnltorate sot up <tf ham varti srs'iu rv 
fulls within the rang* of Peggv iii< 
vcr\ suggestive naitie ndoppfi for 'hr 


annoying to those within bearing dls 
tance 

A way has now been found to make 
the dreaded fog sr>und a warning against 
itself Several strands of human hair 
are Stretcherl a< russ a wtMxIen frame 
Each hair Is nlnnit 17 Inclioa long snd 
ut eath tnd In attmlasl to verv st*nsl 
five spilngs Vs the fog comes rolling 
In on tht roast, and the atniosphi rt 
reiuhoN a point approximating OA de¬ 
grees of hunUdity, the strands of hair 
expand this elongation thougli siighi 
la suttkkni to set In ojk ration automatic 
fog Udls wldsths and sirens As long 
as the fog tuniilns, the hairs staj ex 
punded, and the slguaN cfintlnui (o 
warn matlntrs of dnngtrous rocks and 
loefs whifh cannot Ite sofn 

As fhe fog recefleti tlie hair strands 
slovvij dr\ out Tills action takis alMUit 
an hour and a half At tiu <nd of this 
time ihr hairs have drkd tontpot^si 
olow<l tin valve and the signals nti 
shut off 

While It is jHisslble to opi rate the 
device with anv kind of human hair Mr 
Hlngshurg evplains that halt from < hi 
nese queues is hvlng used In tht Ir munu 
faofure This is Ims aiiS4 it l-^ unlformlv 
long tough and hi «k Vnollar tin 
j^rtant fat tor In favor of the usi of the 
Chinese hair Is that unlike tin hair of 



The hole-topped table and the pig bottomed piecee with which the little chap 
18 cajoled into educating himself 


apparatus with its peg bottomtd aiixll 
lurles It mak(R every lesson a gnnu 
and Gvtrv game a lesson, and Itu Invent<tf 
Is confident that It will have a m rv 
whle applhutlon In the whool fhehoim 
the hospital, the Pullman rar -vvhenv^r 
It Is desired to keep <liildpen hnppib 
occupied 

Fog Alarms Operatod by a 
Human Hair 

AlOVn the many aiitonmtk devkis 
which stand between hurmiu lift 
and death the ‘fiig valve' is nlmut to 
take Us plac* This reiuttlv Invented 
c-tjntrol enjovs a position iiulque among 
safeguards of life In that It depends for 
Us suceesHful operation ui>on several 
strands of human hair 
When a callerconiwi to >our door ><mi 
want the l>eU to ring But wouldn t It 
be n nuisance If the Ik II rang (ontlnii 
ullv ? Tills, In a nutshell, was the prob¬ 
lem faced prior to the invention of the 
fog valve In c/»piDg with fhe dang^ rous 
fogs which from timo to lime invade tair 
coasts, and make navigation partkularlj 
dangerous. 

Under ilie old s>stcm, fog Igdla and 
whistles were kept tonflnually on man} 
unattended llghtlmuses and buo> s While 
necessary this practice had two verv dU 
flnct disadvantages The first wuh of 
course, the additional expense of hiwing 
this machlnerj operating 24 hours n 
day, whoa frequently there was no med 
for It The second was that la places 
wherw the buoys or lighthouses were 
placed In close proximity to towns the 
continual sounding of fog signalH was 


another race, It in rourul not oval ThN 
aids in uniform expannlon The hair Is 
IlrKt treated bv ji Hpoclal prr^ceHs to re¬ 
move all greURi or otlier c«)\trlng whkli 
might m ike it less stnsUlvt to lla avtion 
of moisture 

AInmdv thr(*e of the valvts have I>een 
phueil In OIK ration one tndng at Larii 
hert rt Point Noifolk \o puhlleitv has 
lietui given llih inwlallatlon of nutomativ 
eontrolg bv fht Government I Ighthtjuse 
Service and manj people In the vldniiv 
of tlM llirw now In oitcrallon lieMcve 
that tht bignals arc Ivelng turned on and 
off us need uilseK h> human hand-^ 
The utmost ecmfldenc'e Is pi iced in the 
new lnvc*ntlon h\ olhclrfls of the Llghi- 
house Service It Is renll> im adaption 
of u dovlee tmplnveil in the HrltJish air¬ 
plane servkv and dcsorilKxl in these 
toIumnH several jears ago 

A Combination Chain Bolt and 
AJarm 

UI old chain lK>lt for ai^arlment or 
house dimr proUitinn Iui« Ikhu con 
i4tlerabl> Improvcsl 

Here Is a csvmhlnallnn chain holt and 
alann bell Vs llluKtriicd the doormio 
be left ttitvn for vcntllulon piir|)oses <>n 
u warm das pn smiu Is used on tin 
outside it will starl ringing tin mlnlii 
ture Big Hen which la a part of tlu 
eouiblnatlon 

Bell Ik wound bv laming hv hand 
after the chain U second aw shown If 
the bolt Is placed In the hole oppttalte 
where If Is now locTvlcd it Ktipplles an 
alann and protection when the door Is 
fully closed 



Indicator that gages cylindrical work 
while it is in motion 


Gagins on the Fly 

D LSIGXGO for use in gaging c>Hn 
clrical work while It Is In Ing rotated 
a new indicating dev let lias lasm (level 
ojM d hv an Ohio nuiDufac turer 'Ihc 
dev In re<iulrcs onlv a few seconds to 
adjust and by means of a clamping He rew 
In the base U can U swiveled in either 
dlicKtlrtn The comics ling link with 
which fhe» device is sloth cl makes If coi* 
venh nt for the oiieralor lo kc t the gaging 
pin at an\ angle The dial Is connected 
wttli the gilding pin which resls against 
the work and registers the Job ineasure- 
inenf In IhoiisundthH 

An Unbreakable Cigar 

P itot h spoils liinus s tA)ng and 
Honiv IMlnmn of tlu (’hcmlstry De- 
partmoil of lAhlgli I nl\< rsUj Bethle- 
Ism Jhnnsvlvania after a jear of ro¬ 
se uchwmkliivc smesssfallv discovered 
a no l lu (1 of t re utlng c Igiirs so tliat thci 
will ned huak In the pocket 

riu V e one c nil ate el llulr attention oil 
(Ik hindti of (he e tg ir which In Its 
strength It was found that tub tec o 
stems which are left e>\er after the to 
hjicio b if Is Htrip/Ksl and wljldi have 
been lonsirlercd ns refuse, would make 
a verv lough paper like material rt^ 
se mhllnk a tobaccs) leaf when rolled cait 
on a pMiH r machine 

lo preserve Its odeer a llcptld which 
w »s pHssed from tobacco leaven was 
mUul with It when H was rolled out 
Tills made a verv tkKlraltk hhider hut 
when sm(>kui it give an odor like that 
fnun hurnt piiar Tlie prohlem whm 
li<t\v wc rc the che mists to restore the 
letbacc o (kIoi 

'llicn wiis no mcshunkal mtJiDs hv 

whleh this eould he done In c Xl)erl 
meniing chMiiUallv 11 was to Ik reincin 
luud that the law jh niilla the use onlv 
of a few chemhaK la cigars 

After (cstM cxtendln,, over the [m rlod 
of a vear 11 (heinle il snl>sttincs was dls 
< vere d 

Il fact iJiev disc >ver(d two thlngK 
Unit the H fiiM' juirt e»f the lolmccs) plant 
can he Utlll/ed In the manufacture of 
cigars and that cigars can t>e made of 
such a duriihle binder (hul tliov can be 
carl led wKhont anv risk of breaking 

Now Hydraulic Jack for Motoriats 

J \{ Ks of the sciew t\i»e waste ncmrly 
all tile etToit iqipllcd In overcoming 
frhlhin Ih tween tlu splndh and tlu nut 
hv at'pHing (he hvdraiillc isvslem thesite 
losses are cut out and the car ean Ive 



Chain bolt that rings an alarm when 
it la meddled with 
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Assembled and disasKembled views of the new hydraulic auto jack 


lifted fHF more euH!l\—Jiioklrijs becomes 
a plcnHure rather than u lairdtn 
Tlie IniHe of h new Hrltlsh hvdrnuHc 
Jack miiHlAta of an nluniinnni allo> ciiRt'* 
UiKf iiiLiiHurlUK about hIx Indua in (liiiia> 
eier The plunder turrits a serew ex 
ItHHlon, ilH length Is inljuntul once and 
for all for a ci^rtaln make of tar. sO 
tliut llie Jaw Is Just iindemeatli llie axle 
PresHure Is Rtneraled b\ two imnip 
cyllnilerH one at each slile of the jiJftnd 
fittinff In the csnttr of the buwt top In 
this munner lifting Is carrhd out diirlDK 
the up and down Btivkes and the wheel 
Is guUkly llfttsl off tin Kroiiml 
The Jatk Is rcleastd by arta< hlnj? tlie 
handle the end of whUli lias a haxmet 
fittinff to the release val\< nt the side 
of the pump fyllndirs on dfprt^sslnff 
the lever tlie Ilqiihl returns from the 
cylinder Into the huM, whkh ads an a 
Htorflffe chnmbor When (htsed tiu Jack 
Ih 8Vj Inches hlffh fully < vlimiled It 
measures HI Inches 1 he axle (tf a thrts*- 
ton car can be lifted without an\ kreat 
effort Tlie total weight of the complete 
Jack is only 1-1 pounds 

Longer Life for Auto Fan Belt 

W IIKN you fftt n complete nutoino- 
hlle startinff system IncUuHl for 
less than $400 you naturally don i ex- 
peit that It will stand up, wllliout re¬ 
placement of any essential part, as long 
as one that sets you back a couple u£ 
thousand more or less And experience 
bears out this exi>ectntlon In some re- 
M}»e<tH the yehlcle uflTectloniitelj known 
us Lizzie displays the most extraordi 
nary endurance In otliers she Is de¬ 
cidedly a short Ilvetl creature t very 
owner finds that some one paiihulur 
portion of her anatomy ghoa him more 
(rouble than nil the tx st oomhined Stmio- 
times it Is the brake and transmission 
hands that simply vdll not stand up 
ticiHMionulh Iho conm^cting md and 
(rank shaft Imurlnffs go liefore their aii 
iHiInted time more often the tlnuristhi 
weak element Tlie nmjorltv vote of 
lIlvM r owmt rs would prohabh jilikilthor 
the tlim p or the fan belt ns her most 
fnaiiunily repliicmt member The fan 
l>elt In fact Is partlculariv the victim 



Sbowinff the conetniction of the 
longer-mllMce fan-belt 


of poor dwIvTi the diameter of the up¬ 
per pulley Is so smun that the belt Is 
obliged to turn a <orner sharper than 
anv IkII nuglit lo tum and the result Is 


early failure We know of one of these 
cars that never got more than 2000 miles 
out of a fun belt -until It tried the one 
IlIUKtratiHl h( n with To the evident 
planulion of the structure of this belt 
alTordtd by thi iildure Utile nc*cd be 
said, su\e that the lack of flexibility suff 
gesled by the pliotogi aph Is not realized 
In the bi It Itself liarring a little dif 
lUuIty in gdling it to puss through tho 
space between the i rank ratchet and the 
<n(l of the crankshaft, It Is entirely a 
good bolt and on the car mentioned It 
is still nmulng after suim 5000 mlhs. 
That In fact Is Its mission In life—to 
give tlu proprUtor of lizzie >i belt that 
win outlast tiK (me suppllisi by her 
maaufai turer Tills, It cmphalically 
does The w i ret Is claimed to lie In 
n^llltmv the belt Is “built to give and 
come back ” 

A Baby Giant Among Vacuum 
Cleaners 

E\ FN and n half pounds for a vacuum 
(leaner, roniplete with all attach¬ 
ments sounds like a wild dmim but It 
Is none the less rciillzed In the outfit 
Illustrated And not alone in lightness, 
but In several otlier wavs the new 
vacuum ellininatea some of the annoy* 
oncea of the old It has bronze hearings 


of special design, automatically lubri 
cated, 80 that no oil need be put In over 
a jM>riod of from three to five years 
Portaldllly Is extreme, qh the picture 
suggests The ternilnalH, alway s a source 
of trouble roiulrlng servlcre In the con¬ 
ventional elcdricul appurulus are pro¬ 
tected by vukunlzed nibl)erh fitted to the 
cord in Kudi a way that no bending or 
pulling <tf Hie cord puts any strain ut>on 
the terminals, ns a result contact Is 
always poHllhe Tlie hag Ih concealed 
and proUsted, yet cun be emptied with 
less annoyance than in more familiar 
tyjjes, the maker tcllH us There are no 
wlu'els or springs and no Bwltdus 
A aoniiwhut Hlmtlur prlndtile hUH boon 
followed In developing a snialt vacuum 
cleaner for cleaning the uutoiuobllo up¬ 
holstery 

Saving Space in the Midget 
Apartment 

] have commented on these pages, 
we lielleve uptn the modem ten- 
den(\ In tnv(Dtlun to oombttm two useful 
artUlcs Into one Sometimes this ten- 
den* v Is proiierly a siibj(*d fop satire 
In otir own humorotiH moments we em 
ploy, as a representative nf inventions 
of the sod an alltgorlcui “ctmihlnutlon 
baby carriage and spnrk ping wrench" 
And a fihnd who Is given Pj putting his 


imnior Into practice recently sent us a 
very neat little leather case on the out 
Hide of wliicli WHS stamped In gedd let 
ters “*^o-nnd w h patent combination 



plexitif* of the vacuam cleaner 

cigar lighter and over-coat hanger** 
Opening the thing up, two inner com¬ 
partments were revealed In one of 
which reposed a match and In the other 
n wire null 

Not nil Inventions of the combination 
ty|ie are ludli rous, however, and of 
those that deserve to be taken serlausly 
we llluKtruto one It souudM at first 
ttiuugbt as though a comhination klteh- 
enettc and bath room might be u >»ke 
too railiep than a serious proposition 
but our picture will deny this. For 
those who live alone In u nmin and a 
half, be they buchclors of the orlffinul 
variety or bachelor maids, the saving of 
space effected bv using the same unit for 
hath and kltdien is a decided object— 
to Huv nothing of the somewhat reduced 
rent which the ellnilnution of plumbing 
penal IH The modiw optran^i consists 
In the main of a removable t(ip for the 
bath tub When (IiIk top Is put on, a 
fold up sink and n plate-rack are re¬ 
vealed In It and on It, when It Is off, 
the Huine water supply feeds the bath 
Doth hath and kitclua are distinctly 
pint size—but that Is no novelty to the 
peo])le to whom this Invention Is ad 
dressed 

A Hanger for the Paint Pot 

O NIj of the many troubles of tbo 
amateur painter eKi^etlally on 
outdoor work N to keep the iwlnt pot 
within ready reacli and yet <mt of don 
ger of liclng uiiact In this connection 
the lltth hanger device devel(»iied by a 
Middle West manufacturer Is of prime 
Interest Simple us tblw dev Its* Is, It 
may lie \w d to hold the paint pot alraoRt 
anywhere Oonslderable leverage is 
formed bv the feet and the iKilnt os 
will be observed In oar lllustrutlon 
showing tlie device hanging on the side 
of n house, us well as the second IHuh- 
tratlon showing It holding on to the trim 
of the eaves 

The usual method of holding the pot 
of point Is an S shaped piece of Iron wire 
which serves to hold the paint pot sus* 
]S-nded from a ladder rung 



A novri dispodtloA of the paiaUr’g pot 



Bath and kitchen in one interchangeable unit for the bachelor and the bachelor 

maldan 
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l|OMB Terj Interesting consid¬ 
erations concerning the path 
tahen by the bullet fired 
from the rlfie now in use by the Untied 
States Amiy have been raised by a letter 
of Inquiry received from u reader of tlie 
ScittNtmo Auksicxn This reader Imd been told by 



someone that soldiers arc Instructed to aim below and 
to the left of the buH’s-eye, and asks whetl)er the bullet 
does not fly straight to the x^olnt at whlcli it la Hlmed 

It is a fact that the bullet does not foUo\^ u strulght 
patht having two well-catabliahed horizontal deviations 
in addition to those cauacd by the wind Hut other 
more Important reasons are assigned for sotnetitues 
aiming below and to the left of the bull’s-eye and thew 
will be given after a careful de9crli)Uon of the interest 
Ing horizontal deviations 

We will imagine that the rifleman is slawtlng ueross 
a level plain, and that tliere is not a breath of wind 
Some magic enables him to observe the bullet through 
its whole trajectorj When the rifle which Is the 
United States Magazine Rifle, Model of 1003, is tired, 
the bullet “Jumps to the left after It leaves the muzzle 
and at SCO yards it 1 b about half an Inch to the left 
of the prolonged axlH of the bore. From this point on 
increasingly rapid drift to the right l>egln8 and carries 
the bullet back across tlie prolonged axis of the bore 
at about fiOO yards from the muzzle At 1000 yards 
the right hand drift deviation is 13 inches. At 2000 
yards It has increased to \2% feet, while at 2850 
yards, the limit for which the rifle is sighted, U is 40 
feet About half of the drift Is corrected automatically 
by the sJghtleaf but the Jump to the loft Is so Insig 
ntfleant that It Is Ignored It Is simply an Interesting 
phenom^a No satlsfactorv explanation of it lias ever 
been given, but that there la n Jump to the left la cer¬ 
tain because If a rifle be placed In a vise and flred at a 
HUccesslon of paiier plaDes pbtml at right angles to the 


The Wandering Rifle Bullet 

line of sight the hoks made by the bullet do not line 
up truly 

J ho drift to (he right 1ms a simpk explunutlon, how 
ever Ah llie bullet havm the murzie il N drnwTi down 
by the force of ^ravUi lids causes tho ulr iMUtuth ll 
to become ^omprews^d^ having a torreMfiuudlut, ran (leu 
tloH above It 'ihe bulkt loils on this (.ushlou oi com 
pressed air, and since it In spinning ul an exmdiugly 
high rale, causetl by tlu lUhihuml twist of lia rifling 
of the tnire, width niikiN u coinpleti turn evtr> ten 
Indies, this lutlon Is whol(\ (oinprchenMihU Llic fold 
Ing sighthaf of thf rent sight coninins i whose 

purjxisc is to clividt tlte [M'epslght la ordu to tom 
pensup f(M rlllTirtnt r niK< s Hut Instuid ot raising 
the peipsight only vtrtltidlv ii at the Hunit tlna moves 
it HlltiUlv to the left 

The rillt mipi Ignores tia Jump to the left entirclj , 
he (uanot split ln<heN In his shooting no maltci liovv 
exiiert he may he He < in generalh Ignore the drift 
to the right nls4i hi ( luw It Is not very apprts table at 
the 100 2tK), 300 and r((M>i»rd range m at width he does 
most (»f Ills shtMiling In f ict up to 50fl yards Its only 
effect is in ct/unkrat (Ion of the HllglU Jump tt) the left 
These (ondltlons are vvladlv Indeptmthnl of windage 
For this, the proper cstrnslions are made by u screw 
which mow's the entire rcur sight to left or to right 
by ix)lnta marked on the windage scale, imd the rifle¬ 
man must know how to tabulate windage by rule and 
not guess at It 

It Is a fat t that recruits have soiiietimos lK:*en In 
structed to hold to the left of the bull seve Ihhuukc the 
tyro Is apt to yank the trigger Instead of slowly sipieez 
Ing It, thus Introducing an error which It Is the hope 
of a tired or careless Instriict<»r to correct by the jioor 
M/1 vice t<* hold to the? left 


There are three possible reasons for In* 
Htructlng men to hold under the bulla* 
eve I Irst, nine out of ten people tend to 
shoot too high 'Ibis sociuh to bo a mutter of psychol¬ 
ogy OfiLH It Is (uiise/J by faulty iwsltlon and h/ddlng 
Hut an last rm lor may have failed to Impress the 
pupil with tin msosHlty of Uaming to aim at what 
Ik wishes It) hit and to make Ids (onecilons by means 
of tlK movatite vet that and hoitzontal adJustraenU of 
the re/tr , so lie may ndvlNH aiming quite far below 
tlie bulls eve In order to /f>tintir«(l the common error 
Ihtre nmulns om sjR'cliil dim In wlilch men am 
Justlflably Instiu/t/d to aim lalow the hull s-eye whtm 
using the ImliUslglit lids cannot Im inove/1 up 

ul clown to (omiHiiMiiic for dtff/rcnt laiiges It Ih flxed, 
as far as its v/iilcd lunge Ih concerned and if waw 
Mibltrarlly set at 547 vards This was iKsausc tho 
Uuhso Jai)Mn( «*' war had Just been fou^lit wh/n the 
anuv rllle was ilrst Issm d and tlu long rungi flghtlng 
of that war Intluenecd the Judgment of the designers 
so greatl\ tliai (iu sf^hi was flxv'd at wimt Is now 
ngarded as t)X> great a distance for average battle con 
dltloiiK Sln/e at MK) yards the ‘drop of the bullet 
knowTi as tho svinmdt of trujes^tory Ih about dO Inches, 
it Is iv Ideal that at rimges under yards the bullet 
mav flv high hv sometiilng under that mucli 
Of course, the tu/ltlcsight need not be used Tlierc 
ure four other sights on the rear of the rifle un/1 one, 
the i)ecpslkld can lie lun down to lOfl yards Hut thla^ 
alwavs fakes time, the aiming cannot ht done quite so 
(luhklv with tho |>ee]t and noilk inin always manage 
to set It liuornstlv H/dee tlu uw of the hattleslght 
with tlu ac(om)>ai)Vlug adctcc to aitti below (he halls 
Lve The mb used bv the United SIuIlm Army Is eie 
snitlallv iiu Instnmunt of prL*clslun and i/ermtts of 
making lumrale corn (Ilona for the varlouK devlatlnnH 
ot the tmllet However this is not the cruder weapon 
used In the late war 



O THE average person sulfur 
Is of apparently little alg 
nlflcance He asaoclates It 
with the hIow Immlng match, the candle 
that Is burnt In sick nwms after ccmtagl 
ous disease's Popular conception has it 
tliut the lord of the nether regions Is a close friend 
of sulfur, using It to herald hU comingH and to fill hU 
domains with Its asphyxiating fumoN, as an emblem of 
hla dread personage. A few may know that sulfur is 
on Ingredient of gunpowder, but this Is generally as far 
as common knowledge goes 
Originally practically nil of the native sulfur came 
from the mines In Sicily The abundance of the de¬ 
posits and the ease of mining made the processes of 
recovering the sulfur very crude and Inefflclent A 
great deni of the sulfur was formerly allowed to go to 
waste, It was actually burnt up during tlie refining 
operation Today, tho United States is a leading fa/tor 
In the sulfur production of the world As far imek as 
1868 It was known that sulfur existed In LoulNlana, 
hurled under quicksands and iiiarnh land The problem 
was to get It to the surface This was solved in mas¬ 
terly manner by the chemist FrnKcb, and todav largo 
sulfur deposits In Ivoulslana and Texas as welt are 
being worked American comivetltlon has served to lin 
prove the sulfur extraction processes used in the Sicil¬ 
ian mines, It has resulted in an Improvement through 
out tlie entire Industry It has made tnisslble the free¬ 
dom of American chemical enterprise from unstable 
and unreliable foreign economic eondltlonR and as a 
whole haM stabilised the sulfur industry of the world 
SulHir is a peculiar subatance It has a dual. In fact 
a triple, personality It exists In three distinct forms 
and in each case It Is Just sulfur end nothing else, 
although IW physical appearance Is entlreh different 
Thus, for example. In one form It is crystalline, a 
bright yellow powdery substance In another form It 
Is plastic and amorphous, without any imrtlcular shape 
or form It Is stringy and can be pulled out like a 
rubber band, furthermore, It Is dark colored, at times 
almost black 

Sulfur also behaves peculiarly when It Ih heated At 
first It melts. Then as heat is applied further, It be¬ 
comes hard again and finally on cimtlnunl ticatlng It 
ttquefles once more More heating will cause It to dis- 
UU, It Is Jwt this property of sulfur that makes it 
poailble to work the LouIsifluJan nn/l Texan mines 
These deposits are f%t below the surface they were 
located acddeatally In the search for petroleum The 
mining la simple and effective A well is drilled Just 
Itks 111 driUlng for oil After the casing !s In place, 
two pipes ere lowered. Hot water Is passed down one 
tuH On rescblng JJlio sulfur, which is mixed with 
KTpfOm and other fmlgn substances, the hot water 
meltt the sulfor, coaverUng it Into a liquid The molten 


Sulfur and Its Many Uses 

sulfur Is tlipu forc/d up the Other tube by means of 
c'omprmtt'd ulr Tht molten sulfur Is allowed to run 
out in cn< loHurcs built rlj,h( on the open surfaci and 
surroun/i(d with wood/n forms The Nulfur solldlfl/s In 
u solUl mass and Is allow/d to remain so until ready 
for shipment when It Is blasted out and scooikhI up by 
means of bucket hcooi« T'ho sulfur wells are ex 
haosled In time and then the tubing Is lifted out, the 
well Is (loscd and anolher orio is drilled elsewhere on 
the location The sulfur, that Is mlne/l In this way, 

U 09tt i»or tent pure cuntnliilng hut a few hundredths 
of u percent of mineral oil, i)etroleum, In addition to 
truces of other Impurities 

8ulfur t« one /)f the most Important raw materials 
found in the e/irrii In the/hcmlcal and allied industries, 
such ns ruliher, food, pninr InHoctlcide, etc. It plays u 
very esswitial role more ho than any other /iicmlcal 
clement hlrnt and fz/rtiinwl of Its uses is the inanu 
fat Hire of the ‘king of / heinh als,’ sulfuric add whose 
(.on'/uiiiptlon Ih said to meiisiire the pr/igress of all In 
dustrlal enterprise M/)st i>eople d/) not renllz/ the 
pe< uUur Klgnlfl/unct of Hulfiiih acid, how nnuh tlidr 
welfare dev>end8 U|K»n It 

The food that we eat Is fiitlUze<l with innterlulK that 
are made with tfa aid of ‘tulfuric add th/ (Hes that 
are used to c<dor our fjibrkN the gusollne tl»ut drl\/s 
our motor (urs the luhrliatlnj, /dl that oUh the hearings 
of our machines, the metals that are made into vartoiis 
articles of adomineni and household utensils mirh as 
knives, forks etc, arc all ma/h with (be aid of Kulfurb 
add The pure wattr that wf drink may bo pa rifled 
freed of Its alga? /onHnt (hnaigh the aid of a produd 
of HulfurU acid copper nnlfate Tho add enters Into 
the prw*ess of dy/lng bluuhlng and flnlRhlng of all 
textile fabrics It Is ns/iMUiNthle f/ir tlu dyTimnlte that 
blasts out our coal for the /< (lulotd that ts mad/ Inlo 
toilet artides, for the moving picture films (hat enbr 
tain UH aft/r the hard dav s work Is over Tlie n/ld 
Is used to make various products that enter Into th< 
manufacture of soap glass i)orf\imes drugs and mimv 
other products In fact w/ cm scaredv uh« an urtldi 
that Is not related to Hulfiiric n/ld in some way H/m/ 

It is not strange that tht add bus been /alle/l (he 
barometer of business th/ Indicator of the prosp/ritv 
of tho country Tlu lmi>/)rtunee of sulfur more than 
half the produ/tion of whhh Is einploye/l In making 
sulfuric acid Is thus evbhnt from thin one use of the 
substance 

Hut there are otht r imixirtant uses of sulfur as wdl 
For example, the paper on which tho dally Journals 
are printed is made with (he aid of sulfur The sulfur 
is utilized In the making of sulfite pulp, which Is made 
up into cheap paper and which Is also used in the 


i/iunufat tur* of artlfldal silks, explosives,. 
pluHili (oii)i>o8ltlons and as u binder In 
making asbestos paj/er and IsmrdH l^ur 
tbermore sulfur Is ustd as hikIv In rtiilllz/rH H Is 
added dlrodlv to tla f/rllll/(.r cotiiix>sltlon whUh Ih 
( lun mlx/sl Into (hi soil llu parti/ular value of sulfur 
for this pupiH)he 11/s in (he fa/1 that the buderia In 
tlie soil (luingL It Into sulfurU add in time which tliin 
aciH ii|H)n tlK oilur Ingredients of the Pnlflzer prln 
clpallv the phosphates, and makcB thtm available for 
plant food 

It may b< news to the majortty of people that sulfur 
Ih use/I In the ticatmeui of certain f/xxls which are 
very familiar to tlam Urmtlcallv all dried f/KHlt/ are 
suhjeded to the ncilou of Nulfur fumcK Dried apples, 
uprkotH piudu'H prun/w an Ir/ated In this nmuntr 
Almonds are bloa/-h/sI wltti Kulfur dioxide which Is tlie 
gUN obtained hv burning sulfur Harlev, figs grape 
Jul/T, hops molnsH/H, maras/hlno /berries, ohIh pears, 
I/eanutH ralslnH auuir art a fiw food products that 
an treated with this gas during tin manufacturing 
pro<s*HS 

Sulfur or nitbcr the fumes fr/uii burning sulfur, are 
uliJI/Ld in blea(.hlng br/HUii from wblrh oroomH are 
made loiton, felt feathers, furs hair hoinp fop mnk 
Ing roiH-H, Jute tln/n t)a[»er, nittuu for making fur 
nlture straw for making straw luits wool wicker fur 
nituro willow wore and manv oth/r products Sulfur 
Is iisod for Hitting lieuvv engln/s /JvnunioH and other 
jdtHcs of mndiimrv on Hair foundations This Is 
iiceompIlHliid hv iH)urlng th/ uiolien sulfur an/und tho 
tsilts to oml)ed them In th/. con/n te A good cement 
can b<_ made from h mt\tur/ of sulfur ami /'em/^it 
which /an ta us/sl fop si/e/tnl purists/s where It U 
deslrahh to fill In ttp/nings and at the same lime take 
iidvanluM of th/ antts/ptic prorartles /if the sulfur 
Sulfur may 1 m‘ add/tl t<t th« v^tii/r used hv /nttle and 
oth/r st(Kk s/> us to k/*op tlum h/althj It Is used In 
m/H|(( tnat pn ((aratl/jns f(»r tlu tnutment of human nil 
to/ n(H as well 

Tain Is nr/ /tfUn dlslnf/^cted hy means of sulfur 
fumes It lias Uan found that th/ /irdlniirv form of 
tap/i a p!/H/ of i)aper dipix*d In m/dt/.n sulfur, fl/>oa 
not work so vv/ It due 1o the sulfur dripping off so there 
iias Ih/u de\lsed the Hiuiple moans o' l(npregnnflng 
onllnarv pll/e /haners In sulfur )nd using these tapt'rz 
for v/rtous puriM)H/'a Thiy /an l>e hung In casks and 
barr/ls wltluml any danger of the burning sulfur 
dripping /tff ITiev may be employe/l to locate leoka 
In amm/tnla lines In rtfrigerating and be plants The 
burning snlfur produc/*s a white rjoud wherever the 
ammonia Is escaping Mortsts find them useful in 
bleaching violets, orchids and other flowers They are 
very useful f/)r removing spot*/ and stains from linen 
They are used In hospitals as de/HloruntH and fumb 
gantfl and by bee^ulturista In denning the bee-hIVMk 






260 


SCIENTORC AMERICAN 


Ana« iKM 


The Heavens in April, 1924 

The Astronomer Adds an Extension to the Yard-Stick that He Uses'on the Skies 

By Professor Henry Norr%s Russell, PluD* 


COUULE of months ago, we »p«>ke of the 
ineuMuiement of the dlHtancett of the 
nearer stars By direct luethods of niugo- 
(hiding Ave tan get out to nlsuU a hundred 
light years wUh loh ruhle ocrtalnt> Hv 
' Ntud\lng the motions of the slurs across 
tlic sky, and utilizing thi" apparent drift prodaec'd bj 
the Kun H motion In space, we can find the Q\tniRc dls- 
lamc of groups of stars with a pns Islon of 10 fir iOt>er 
cent, even up to a thousand light j( urs—provhhsl ve havt 
good observatiftns and enough stars to work with 
To imniHiire grtater dlslancos w( mast flnfl another 
means—and one of Ute most ntdidiU triumphs of infid 
cm astmnoinv lias his.n the dt velffpiia nt f>f tla new 
idiotoiuctrlc inethoils of df terndnln,. (lit illstantfs of 
the stars* If we cun find out In an\ rellahle wav, how 
bright a star n ilh Is, and tan im uNurc how bright It 
looks, It is a very simple matter tf) figure how fur o(T 
It is—and this iia tlmd e\ idi ntly n a( Ik s to the greatest 
dlstuntfs at whUh oni cun ws Hu siars at all The 
obvious dlflhulh Is to find soiia tf st. I>v 
wlihli \vt cun ph k out stars of some 
definite degrts* of n il lirighlUf hh but 
sevfriil such 1 »hIm an knoWTi 

A v<t\ hniKirtunt tme basinl t>n cerliilQ 
details of (lie sihs train forms tlu foimcla 
tlon f»f til* fumoUH spectroHcoplc in* thtnl 
of \ilnrns and Ids tsdleagm s at Mount 
AS llwjn Anntlur iismi most f (T* * tlv« ij 
by Mia])lny diisiids u|K>n the fact—recog 
nl7f (I long ago hy Miss lyeavltt at liar 
vurd—that, among Ha vuiluhh stars of 
n c< rtttln tyi>e (tailed usually the (_* plield 
variables), then Is a vtry dost rtlathm 
belwtsn the js rlod and Hie a<1uul brlglit 
ncHS Tlicsc stars varv In a highly tluii 
acterlstlc iiuinm r—ssmtlnuously ngiilarly 
and i>erlodlially —so Hint they can Is* 

Idcntlrtetl wlHi nrtutnh us of this sort 
even If they are so faint that they apisar 
ttt most, as men* hih t ks on our Iasi photo 
graphs 

Great nmiilHrs fif Hitiu un found In 
the Magellanic Clouds—those strauge pur 
tides of light like hits bmken hsise from 
the Milky Way, which appear In the 
southern heuvens anti bear Hie name of 
the great navigator who first discovered 
them Miss Ia*uvIU, Iiavlng work* d out 
the i>erhids of a numlicr of the stars in 
the smaller of them < loutls found a sin 
gularly precise relation between their 
lieilods and their averagf lulgliUieHN—the 
latter Kteudlly diminishing, from jierlods 
of 100 days to Hiose of a day thrmigdi 
some kIx mugmltudes Later work reveals 
the presence of many stara of evm shorter 
IH'ilod down to half a day which are 
Him fainter, though not uiu* h so Slmc 
these stars arc all known to be really In 
the cloud and therefore at neaily the 
same distance from uh, their real luml 
noHltlcH must be In the same proiKirthm 
ns those wlHi which Ihcy appeur to us to shine 

Brightnesses and Distances 

Now a do/cn and more varlahU stars of the Ccpheld 
class lie near enough to ua to he visible to the nakc*d 
eye Toi tlu'se wo have good proper motions, and we 
can urn* the drift cauHod by the suns motion tf» find 
tlulr dlsliiia* It thus apj>eurs that sudi n star, with 
a period 01 eight dins Is (on the average) about a 
llmusund Hhun uk bright us Hie sun—whenf't It follows 
that the filutcst wUh is Hods of half a day or less, 
excxsHl Hi sun u hundicdfold lii brightness, and the 
brlgJitest V Ith fierlods of a hundud days run up to 
the enormous figure of rKXkX) tiuas the suns light 
Such hug'o ohjisls Jiowcvfr, an very ran Having 
tstabllsheil this, it Is comes u straightforward matter 
to cahulatG the distance of any variable star of the 
Oepheld tyi>e or of any i luster or group of stara In 
which such variables cun lie found 
It was In (bis way that Shapley not lied his eiiodi 
making conclusions regarding the globular cluster*— 
the Deurest of which I« 20 0(X1 light years nwny and 
the remotest more than 200 000 Tlu distances of the 
Magellanic CTodds, tcMi can l>e found Hhaplev estl 


niatefl them at 80,000 light-year* for the Small Cloud, 
and 110,000 for the I^irge, making the diameter of the 
first (50tH) light years and of the second 14,000 
Enormous as these distances are, they arc quite sur 
passed by that of a more recently studied objwt This 
In u very faint cloud of light in the c^mMiellutlon Saglt 
larlus (in lOh 40 m It A. and -IT degrees declination) 
which is known as N O C 6822 since It bears that 
number In the 'New fieneral Catalog of nebulae and 
(luster* rdw'overtd by Barnard forty years ago this 
object has been recently photographed bv Perrlne at 
Cordftlm and Hubble at Mount Wilson, who agree In 
dfvscrlhtng It ns similar to the Magellanic (Touds, 
though much sinatU r imd fainter It U only ten minutes 
of arc long by five wide (as against 8V(i degrees for the 
'^nuiH Magellanic fToud and 7 degrees for the I*arge), 
nnd lls brightest stars are of the magnitude 18 f>, so 
that only Icmg-cxiMCfuro photographs with the most 
iMiwerful Instruments will show them 
Diffuse nelailm ne found among the stars of the 


Magellanic Clouds and also in the new object, though 
In the hiiUr (use they an* onh of alsmt one-eighth the 
niiparent sire of those In the former If we assume 
Unit the nebulae are really of the same size in the two 
iHses, W( (fUiclude that NOD 0HJ2 U eight times as 
far off ns the Clouds If we assume that as u whole 
It Is the same size as the 01*»uds, we arrive at dlHranees 
12 or IT times as great Finally If we assume that vhe 
brightest stars In the new obj^t are really similar to 
the brlghtt'sf In the ( louds we conclude that it* dla- 
tani*e is ten tlims us gro&t GomblnUig these estimate* 
(which are due to Dr Sbapky), we may conclude 
with some confidence that the distance of N O 0 6822 
1* of the order of one million Ught year*. This put* 
It far beyond all otlier known objects, and probably 
clean outside our galactic system, and adds another, 
nnd very st rlklng, chapter to our advandug knowledce 
of the dei)lh8 of space 

Th* HesTens 

The w Inter constellation* are now lost to view, except 
where 

“Starry Gemini hangs Uke glorloas crowns 
Over Orion s grave low down in the west” 


(TennyHon was always accurate In hi* astronomy,) 
To the northwest we find Auriga, ond on th* north 
Cassiopeia and Oepbeu*—all low down l*yra has 
come up in the northeuHt, and Cygnu* Is rising Her* 
culc* 1m In the east, with Ophluchu* below, and Scorpio 
rising In the eoutheaet 

Four great cunstellatlon* are grouped around the 
pole Ursa Major to the north (with Ursa Minor and 
Draco beh»w), Hofite* to the east, Leo to the west Virgo 
to the ftouth. Below the last two is Hydra, stretching 
from the south nearly to the west, with Corvns above, 
and Centauro* below—fully visible only in the tropics. 

The Planets 

Mercury Is an evening star all this month, and is at 
his greatest eastern elongation on the 16tli, 20 degree* 
from the sun At this time he 1* excellently placed for 
observation, being nine degrees north of the sun, and 
remaining above the horizon until 6 20 P M More¬ 
over, he Is then in Arles, remote from any bright stars, 
and looks aliiumt u* bright as Capella, so 
that there should be no mistaking him 
He will be conspicuous in the twilight for 
a week l>efore nnd after the date named, 
but hard to see at the beginning and end 
of the month 

Venus Is also an evening star, and also 
In elongation ou the 21st, nearly 46 de¬ 
grees from the sun. No other tdanet U 
ever us conspicuous os she Is at time* Uke 
this, which recur every eight years, when 
she is simultaneously far away firom th* 
Run and as far north of him as she ever 
gets Khe la 26 degrees north of the 
(*elestlal equator and remains In oli^t un 
til 10 40 P M Being a hundred time* as 
bright ns n first magnitude star like Aide* 
haran and ten times as bright as Sirius, 
she attracts even the most casual glance 
Her light, fulling through a window on a 
white wall or screen, cast* a distinct 
shadow and she Is easy to see In broad 
dnyllgltt, If one only knows where to look 
for her On the 7th and 8th the moon 
may serve as a guide, but, being more 
than 8 degrees south of the planet, as a 
rather poor one. 

Mars is in western quadrature on the 
13th, and la already as bright as Procycm, 
but he Is so far south. In Sagittarius, that 
he does not rise until 1 80 A. M 
Jupiter Is In Ophlnchos. rising at 11 
P M and crossing the meridian at 8 40 
A. M In the middle of the month, 

Saturn Is In Virgo, and comes to oppo¬ 
sition on the 10th His rings appear 
more widely open than for some years 
past, and he Is therefore brighter, equal¬ 
ing Procyon 

Uranus Is In Pisces, and comes to the 
meridian between 8 and 4AM Neptune 
is in liCo, and visible all the evening 
Hie moon Is new at 2 A. M, on the 4th, 
In her first quarter at 6 A, M on the 12th, full at 9 
A, M on the 19th, and In her last quarter at 11 P U 
on the 2nth She Is nearest the earth on the 20tb, and 
farthest away on the 8th During the month she passes 
near Uranus on the 2nd, Mercury on the Sch, Venus 
on the 8th Neptune on the 14th, Saturn on the Idtb, 
Jupiter on the 22nd, Mars on the 28th, and Uranus 
again on the 29th. 

Modern Ideas In Old Mexico 

B. J ^ALTISR FRWRUS of the Boreea of Anierl 
can Ettmology at Washington, hardy perennial ex¬ 
plorer of the regions of the New World that give 
eyldenoe* of the antiquity of wetiem clvllUatlanB, has 
found some pictures on pottery from New Mexico which 
present a distinct comedy aspect These painting* 
would indicate that the gentle art of gambling with 
dice and keeping track of the state of the game with 
counters tk^rrespondlng rather wdl to the poker chip 
of modem life, was well known tn the pr^storlc south 
west Another aspect of modem dTUlaattan in which 
we appear to have been forestalled by these Indian 
race*, if th* evidence of the pottuN brush is to be be¬ 
lieved, U the dancing chorus girl of ettanty attire, 



Tiro hour* niven ar« In Eostern Standard T1in«. Wbra local nunmor tbno U in oiToct, they 
iruat bn madn one hour laUrf IS n on April ? «te 

NIGHT SKYt APRIL AND MAY 
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Recently Patented Inventions 

a oonxfnienct to our rrfld«r», itw if«l Mupply copien of any patently Unted heriin fo, in f«i?i Iht ofp, ioj f,rinttd lo/ntM of patentH imlutlt tt destrypitonH anti 

draictn^f of the ini€ntwn$ diHciostd State Iht paitnt number to tnnurt rctcipt of the dc*tmd patnit topy 


_ Pertatning to AanmmticB _ 

jerLtiKa Macfbuve — Hat iiig propulaioa 
nwonit which may be uHliiod for driving or 
llHlnc on airplane or uaronauticid apparatus. 
Patent 14761^ J A Lehnert, Howard^ 

g D 

__ Pertmiiiing to Apparel_ 

COLLAK Stpd Support—T he object of 
which hi to prevent the atnd presaing upon 
the thyroid gland Patent 1473540 A 
Ooldluiopf, 2<X) W 111th St, New Vork, 
N T 

Collar Fabtenuiq I>Rvicr —For aaeodat 
tng a collar with the rear portion of a ahlrt 
neckband Patent 1473460 0 L l^rlabln 

BrUbln, Mlfdk 

Girtxr OoJfRTRUonoif—Whereby thehtj* 
jery to be gripped by the cloap, can be eaaily 
attachiN) or detached therefrom Patent 
147586a 0 W Peteiwon and J P YtneHs 
addreoe Q W Peterson, c/o Poetmaeter 
N y City CSS “Prometbt us ’ ^ 

Hcad awd Sooket Fantewkb— For cloth i 
log, K> couetmeted that it will remain clo«e<l 
WMrtl opened by the wearer Patent 1475ft05 
Bom M* PeU.r«, c/o Petera Bros. Bobber 
Co, 4100 Park Avo, New York, N Y 

_C hemical Proccaaea _ 

l^HoCKaa yuB the Stnthetio I^odotiom 
or Alkali —Hntal cyanides Patent 14T2 
408 F Von Blchoasky 1412 San Fer 
nando Blvd, Glendale, Oolif j 

Poctrical Devices ' 

Kutonuo Power Device—I n which a, 

enrreut ia generated uitliout any appredabie 
lOM of power or lighting circuit. Patent 
1471957 W C Hahne 712 S Oharlea St, 
Xngin, 111 

AUXUIART Moi THPIKOC roB Teucpbonen 
•—Whensby all sound waves of the voice are 
directed into the moathpitfce an<i external 
Kninds prevented from entering Patent 
1474100 O W Aagaawl 5144 N Albany 
Ate, Chicago Ttl 

TUERUOSTATIO S\iTTOH VOR FLAWBOWS— i 
Capable of boing aaaoeiated wltli nn ehctric 
Iron of standard conatrurtion Patent 
H748SS R. D Hotrlck, Box 226 Indiana, 
Pa. 

hternOD AND APPARATUH fob t^ONTBOLL- 
IRO SudAB CEMTRlf*uoAL 8 —\nd simllttr do 
vlcea which are electrically operated Patent 
1475121. F H. Jonea, Tulnucu Cuba 

CiBOUtT OoNTBOLLEB—To b« uHod par 
tlcularly In connection with refrigerating 
apparatoa. Patent 1475313 A (3 Ncs 
hard, 617 Hanover Ave, Allentown, Pa 

Tboxxkt — For overhead electric wires, 
wblrii increaMa the area of contact between 
wheel and wire Patent 1478311 J T 
WeUh, Westfield, N J 

Fixtubb Bvtwut —Which will not only 
aupport an electric lamp but a canopy os 
well Patent 1478606. F B Wooley Box 
112, Manaaqnan, N J 

OONTWUJtNa AND Rboolatino St«tbm 
FOB DrNAMoa—Which may be noed m indi 


6—WHAT IS INFRINGEMENT OF A PATENT? 


T he invention covered 1^ a patent is defined by the tiaim or claims 
thereof In order to infringe a patent, the atkged infringing process or 
structare muat fall within the scope of at least one of the claims, that is, 
HOch claim must define the infringcmc^nt h^irthermore ihi latter must em 
body all of the elements or features of the claim arranged and organued as 
specified therein If a single such ckment or feature is wanting there is no 
infringement Any one who without ownership or license makes or uses or sells 
an infringing article violates the patent right Even nuking an infringing de 
vice for one*s personal use only, constitutes an infringement On (he other 
hand, making an infringing article merely for the purposes of expcnmenla 
tlon or improvement is not nccessonly an Infringement Infringement of a 
Mtent is always a question of fact Frequently infringement cannot be 
determined on us face and the claim muni be interpreted in the light of the 
prior patent and other art as to whether or not it is to be construed broadly 
or otherwise Frequently a patent which on its face appears to be infringtd, 
when construed so that its place in the art can be determined, is found not 
to be infringed because it must necessarily be given a narrow construitinn 
In order to infringe a patent it is not necessary to infringe every claim 
thereof If one claim only is infringed, the right is violated even if (here are 
other claims which are not infringed Infringement is often a question of 
equivalency, that is, the alleged infringing structure may not comprise the 
exact elements or features of the claim, if it includes certain stnicCurul 
elements which are the mechanical equivalent of those defined in the claim, 
the latter is infringed 


outiiiK lamia) mount<'il in guunl CHMlogH in 
the vicinity of iiersonH superviKing rbt rim 
tern Patent 1475880 W J RlrkotM 12 
Torrens Ud Brubm mil 8 \V - 

iHindon Ihiglatid 

hJJCCTRlc SoLDiiRlNo IRON—In which tlu 
heat transrolltetl to tlu soldering point niav 
be rognlatol Patent 1478310 F ^miHK 
c/o Adroit Tool Co, 14 Front 8t Vm\ 
York N Y 

IifPZJCMENT FOB M^TlVo—In I In form of 
a peocil having a self-contninr^I tli*ctrie>i)l\ 
Wto<i scoring ptdnL Piipnt 1455842 W I 
KMhLY 035 w Front St Orei*nwoo4l Miv.*) 
(See Fig 1 ) _ 

_^ Interest to Farmera_ 

Wetdeb—I n which thr wilght of thi mn 
chine enables the wc*eder bar to npioot tin 
weeds Patent 14T2749 G Fuirb<jiirn 
jR D No J Box to Suit Luke < i<v I (ah 
Plow—F speeially udupt«i for cotton ud 
tivsHon Patent 1472728 J E McN.il 
Roleigh T) nn 

IToo Tbouoii—T hat nniy b« mound 
against movement or may Is shifted from 
place to plno) for feeding hogn Putuit 
1478100 M J ilomh Randolph Neb 
ATTACiiii>NT v*))# Disk nABBows—Which 
w ill gHjfe the d( ptli of the cut made by the 
disks and mny be attnrbwl to harrows of 
ordinary oonstnietion Patent 1475312 
T D Moran, Ibllon Mont 

Drron Dkwjer—I n whirh the eumiig 
depth may bt variol and the dirt coii\iv<d 
to either side of the ditch Patent 1475550 
A Naylor c/o M Pnrdin 406 Midfonl 
Bldg MwJford Oregon 

iBBiOATfON DiTCnfR—Which is ndJuKt 
able for jurying depth and width of cot ninl 
in which the cutting Cfigts arc mlfalnirp 
erMsl Patent 1177033 B C f huttm 
Mountain Home, Idaho 


CONVLBTIIIU Kll N \Nli (RID - 

(''onstrucled entirtlv "f eimnu find hImI for 
receiving ami etoring «orii or othir grain 
Patuit 1477682 ( \\ Vilorton iV^) S., 

Walter St Mlaupn rriiie N Mix (Su 
hMg 2) 

l ilURN—Adapted (o b* manunll> oja r 
atiHl, or optratul bv iin^i lianl« al jmivm r Pat 
uit 1478748 I A EwvRiNrr liindsnv Dkla 

l^BESS -Whnh uiitomutii alh fi edn nm 
rcriid into a baling i humbi r for unning 
bales Patrnr 147H456 ( 1> Melton 

T iiBtiiie, Tixas 

<VtTI 1 ttUARO—horrind of Hup 

IKirting nienib< rt) placui ovu a ditdt whuh 
will tend to obstruct tin puKKln^. of uitU* 
Patent 147Hfl27 W \ 'lomlwiNon M6 W 
\fonro< St I hoenix Art/ 

__ (If G eneral iRteresl _ 

KiWrj.orA—( upable of bun*, for 

Ml iniiiig tind rtturnini, utuil mnttir 1 >iti at 
137(1335 N SteroJiiiimr lOOl L. mu r St 
Ujchmoud Va 

Safety Ra/ok- I he pnrts of nhlih nmv 
lie readily cleancnl without nKorting to diw 
assembling Putuit 316i#715 \ s itreuki v 

iipd C F 1*11 tsch c/o \ S Bn akc 3 c/o 
Fliank Senruan 476 4ili V\< Ni w 1 ork, 
V Y 

CoiYIluiDfcU—iuHpeiluilv adaplid for tvp 
iwU imc for lioldiiii, eopv in pluu latuit 
1469740 \ N Wm.druflF Ilox liBrT Wash 
ington II ( 

VVATon lujiR Ui\(—lor utiliKutB a 
small watch movemml in a liirvi cuho Pnt 
♦ lit 1460715 A Tj Stearnin and \ W llof 
mann e/o Roy W ateh ( use ( o 15 Midden 
I uno New York N ^ 

Pii^u FOB Ice and Hot W vthi Hmjs— 
I Which may h<i quickly op»rjtlul to seal the 
mouth of the hug Pati nt 1471 KU \ ( oii 


nor t/n I niursil Honpital Supply fo 500 
\ I tear born tSt (Jiiut^o 111 
IxitKiNo huRt — hor 1 ‘ouphnK tubular 
meinbcrn togi tin r in alinuiient and nuriimlly 
preventing diHconnu tion Putuir 1471077 
( \ ngt, 18.5!) W HHliburn Ave, tTiie igo 111 

Tar M ii Moktvk Whuh tan he iisid in- 
dividuailj or in exnnn rlmn wltli otberK to 
form a Imtierv l*iituit 147106^1 F Rtcgn 
111 e/o (« U HurKinhugen Weinrebe Bldg, 
Minot N D 

INDJVIDUAI 1 J> ( UVTAlNlLB—Whleh \» 
!♦ nk proof and in wiiieh u piece of pit may 
1 m ri )idil> eiirneel Intuit 1476763 A J 
Ruliards 4515 1 nunild \ve ('hi nj,o 111 
Mninmot l»reoKATiNe Dkathku os Him 
ti VH Maimhaj —V\ h( rt by a dfsign ma) bo 
f iNiIy eipplii tj w itli a bjiekgrr/und of anv 
itilor latuit HTOTkI^ F A KoJb 65 
1 iLli \u Ni nark N 1 

I i ru Sqi it/rB—l MiMciuUv intended for 
Kctnurmt. tolHs conraiiiink tcsttiipuste l*Ht 
♦ nt 14765 H S f K.iiMr U7 V 8dd St, 
\(W lork N 1 

MtAsi RiN< 'luiANiiv—Wlurnby the tlr 
( oinferi Ml 1 of ti Lin h c an hi oiitained by 
ilii rfiiduii, of II KUili Patent 147(J5,16 C 
Iloitiniiuii 755 I’( t( TNon Avr , Jirsty <Mly 
[N r 

I PiK KtT Fill ( AsE—Insigmd to be car 
I lud 111 thi poc ku tor houHluR a turd inilex 
j MVHii in P Uc III 1476546 H Stiinnieyor, 
H46 Hurlhtil V\t Dttroil Mn h 
I Vkiiuciu 1 I ANr—VMiiiii inn> be uRed 
for ourdcMir dfinrution mniut lining, its shajsi 
IrtKardUsM of tin wuitinr Patent 1470516 
I luinn M Wivuiidl iind Mary M afurella, 
1761 \rulon Rouil ( le\ilnnd Ohio 
I f ontaineb JIVMiLi—Aiiapted (o Is' ap 
plied to eMinlaiinrN holding shoe polish or 
I iJn liki J ntu.r 1176536 F A l^mige 

|( lariMholtn Mix rtii ( anitdo 

I lUeriuB St I i^oHi yoB Sound Ammi 
U fkM -WJiieh Uiic> be uiKily attaihed te» the 
[onliiuiri tv |M of iihortogruph horn Pateul 
! MdfMHI ( W Knui 1520 Fdgewater 
' \\i ( lileago Ill 

j ( 16 si IN —M hu h will grip tht eiothc* 

and KUHiM ml tin in from Un Inn without 
linrihing tlnm into ismtaet latent 1478,15.3 
I ( 1 nrtuilo lit) IVarl Ht HroeiWyu 

N 1 t Su M 

7t>V VMMVr AND method ov Makinc 

S\MK In Miich niannir that ii may be 
washed with soap and water without injury 
Patint l47H,t4S L Myers 168 F Fulton 

M ( [uvtrsviMc N 1 (Sir I'lg 4 ) 

( uNUENHlM Ih\s—Bv means eif whitdi 
the ultra vioht ravH in light generated by 
hulipuwir lainpK imiv Is neiitrulizod Put 
uir 1470512 M I 'Proniba e/o Pnra 
mount Lens I o 1o ( lifford St Providenou 

U 1 

Nau Iti ttfit With memiH for removably 
aKh(M.intink tla ♦ liaimtiR witli the buffer 
proiN r 1 atuit 1170H57 J Bnisi e/o Co 
Inmbia Mnniuire Mfg ( o 1600 Park Ave, 
Bronx N ^ 

J’IKKFT MuiUIN) UrOrPTAClE-l.MjH' 

uidiy adaptul for uirrving a small number 
of dnm H of Imdieiio I'atelit 1476547 H 
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A SchUUnit, 10404 U4tli Sb, RI(^moiid 
Hin L I.N I 

SAiTn'T Gnfelope—W hich cnnnot be 
opened without bclns; inutllated Patent 
147(^715 G r>odtney, HaUey St*, 
Brooklyn, N Y 

SArETT PoRTARLE ScAVTou)—For xiBe by 
puUitera eurrHiittra and othern doini; work 
requiring a plntform l*Htent 1471S04 I 
F Youuk IBtS E 5«d St, tio« Aneelea, Otl 
Micthou or Making AfinnoiAr FixiwKRfl 
—WJdch shall bt an exact reptwluction of 
tbo natural flower Patent 1470009 M B 
Greene, The IJoracHtead, Yarmouth port, 
Maw 

SiKTKB Top fob Oontainebs —More par 
ttcularly for powder can* or the like Pat 
out 147im L A Wcgoimar, 3^ 83d St, 
Brooklyn N Y 

Pwu LtTBK—T>eBigned to attract so callotl 
same fiah, and to effect economy in the iise 
of bait Patent 147<)H4J Jl T Ilyams, lat 
State Bunk Bldg DeKulb, Thus 

TonJcr AbticLK—B hich affonls fncilJHen 
for removably bolding a liiwtkk or the like 
Patent 1470004 J B Musou, Jr. 308 
Stahlman Bldg , NRihvjllo, Toun 

HaJBPIN—W hich uutomatically locks It 
naif in the hair Patent 1471012 F V 
Koaaika and K. Stepkah c/o F V Koaatka, 
2241 S tSOth St, Cieiro, 111 

y^uiT BABKrr— With movable handle so 
that u number of baskets may bo ncateil for 
shipment Patent 1471053 P J P Gulla 
gber, Box 446, Marlboro, N Y 

Mitthop anu Apparatub roB thk Bb- 
DCOnON or IMPITBITIEM Oontaminatino 
M otTBN MrrAij4—By fllurlng the molten 
metal through molten slug und oindora. Pat 
ent 1472000 L. lones, 928 Wheeling Avo, 
Munda, Ind 

Hr AT AND Gold Insulating Ueoeptacue 
AND Apparatus roa Hupportino and Pin 
18H1NG rnr Same—I n which a vacuum 
■diamlM r is spnleH in a novel manner Pat 
ent 1472t»19 T K Hitch. 813 Sycamore 
Ate. ClocUinati. Ohio 

MATtin ( ABE—For book matches in the 
coMT is provided a slot which registers 
with the Hcrutching surface Patent 1471012 
J Oppenheim, c/o Ouaco Import Co, 384 
Broadway, New York 
Catch Basin— For sewer trapa which will 
prevent solids fnjm entering the sewer Pat 
ent 1471810 J U BansUiard, 1025 Hoi 
land St Erie Pa 

Fly nooK—With means for effecting «n 
4tufement with a fish line Patent 1471950 
r P Halferty, 314 F. Pike St, Seattle, 
Waah 

Fiuno System—T ii which any card may 
be instantly removed Patent 1472020 
W H Holmes, Central Blvd, Mount Ver 
non, N Y 

Cooking I^tenbil—F or frying oysters or 
French frlo<l potatoes Patent 1472206 
A H Brunner, Cottage Cafe, Carbondale 
Ill 

Abticlb Suoino Dbviob—W hich affords 
faolHtlos for slicing bread to a uniform 
thickness Patent 14722219 0 N Hoff 

man 1661 So State St, Syracuse, N Y 
Oil ob Gas Weil Casino—F or sealing! 
the annular space around the tubing Patent j 
1472566 B V Crowell, Box 1470. Station 
O, Los Angeles, Calif 

AiwusTAinjc DooBHTEp^Whlch will effect 
the stopping of the door at predetermined 
points. Patent 1472631 O T Morris, 1180 | 
So Higgins Ave Missoula, Mont ; 

Hose Kkkl—I n which the nosale is car ! 
ried by the device and is itwvahle to any j 
imlnt within tV length of the hose Patent 
1472747 T A Crocker, 608 So Elm St 
Kankakee, Til 

Tebtino and Safety Device toe Traps— 
Permitting a limiUnl movement of the traps 
toward Its closed position for setting the 
trigger Patent 14726tW. T Ij Munroe I 
219 New Boston Rd, Fall River, Maes 
Autosiatio Conteol fob IVTndow Shames 
—W hhh ennws the shade to bo lowered In 
rainy weather Patent 147J703 R WaJeer, 
122 Franklin St T^nion HUl, N J 
OONCRETE BTjOTK CONSTRUCTION— WTllcb 
permits of flrmly locking the blocks together 
In a almple and quick manner Patent 
14T2680 M Rofflno. 84 Charles St, New 
York, N Y 

HENTirRoNP—For more clearly hearing 
music recorded by a talking machine. Pat 
cut 1472214 J W GoAihe, Anderson, Tcnn 
PoLPiNO CioNTAIwnr^ Adapted to con 
veniently accommodate both hair nets and 
hair pins. Patent 1472766 A Ij. HawMi 


c/o Empire Notion Co, 72 Madiaon Ave., 
New York, N Y 

BirRGiaR ALAVU—^Adapted for use in con 
nection with containers each as safes. Pat 
ent 1472750 J F and F C Oorman, 1889 
University Ave., Bronx, N Y 
Clotiteotinb Bracket —^To bo swung ex¬ 
teriorly of a window when iu use Patent 
1172705 R. Wardhaugb, c/o Mrs Murry. 
2441 Coney Is Avo, Brooklyn, N Y 
Casting Rod— For automaticully idioot 
Ing a projectile carrying a line, hook and 
bait to n desired dUtnnee Patent 1473607 
I C A Obemialer, Box 442, Lompoc Calif 
j ('i>osuBE FOR Bottle — Which will securely 
close the bottle or vial, yet prcs«.nt an at 
troctlve appearance Patent 1473640 (’ L 
flernanlo, c/o Floral Products Co, 301 W 
125th St, Now York, N Y 
Foidino Cross— C/omprisIng a hollow baia 
acting as a container, the whole making a 
Nmull package Patent 1478630 H T 
Walrow. 448 W 35th St. New York, N X. 

Goi r Puttihg Box—By means of whidi 
persons may train themselves to put ao- 
Cl irately both for direction und force Pafc* 
cut 1478061. A B Scott, Fairmont, W« Fa. 

Film Drying Apparatus— Whereby ma¬ 
terial such as motion picture film can be 
efficiently dried in a short time Patent 
1473542 G L Chanter and A L Adatte, 
r/o Pnthe Exchange, 1 Congress St, Jersey 
City, N J 

Roujcs Curtain Grinding and I/icKmo 
Device —For preventing anv flapping of 
porch curtains or the like Patent 1473617 
W M Richards, 222 E 69th St, Chicago, 
HI 

Atuorpherio Compound roa Divers U«e 
—By means of which the period of work 
under water can be increased Patent 
1473887 0 J Cook, 33 B Street, N W, 

Washington, D 0 

CoupLiNO—For attadiing a hose or tbe 
like to faucets of varying sises. Patent 
1473637 H Bailey, 2307 Morris Avo, New 
York, N Y 

CHEaar and Coneection Center Dr- 
FOHITINQ Apparatub —By means of which a 
mimbor of operators may be dispensed with 
in the laying of cherries nuts, etc Patent 
1473458 T Bosshnrd, St Albans, Quoona 
Co, N Y 

SoUNP Clabifier —^For the proJfMJtlon of 
sound waves such as occur in talking ma 
chines Patent 1473560 C W Johnson, 

I Box 50 Oenl P O New York, N Y 

Indicator —Which is capable of wide uw, 
but particularly for displaying prices at goao- 
, line ststiont. Patent 14734T2 J F Dodd, 
JC7 Lincoln Ave., Delaware. Ohio 
j Sheet or Music—Whldi may be read by 
persons anfamiliar with the theory and tech¬ 
nique of music. Patent 1478495 F R. 
Miller, 2920A Jackson St, San Francisco, 
Calif 

IXkjr and Frame ConstbuotioN— For the 
oven of a stove, which will swing anio* 
matlenlly to closed or open position Patent 
1473978 R, Schroalo, c/o Belleville Stova 
A Range Co, Belleville, HI 

OuxB—By means of which oil cups at afi 
elevated point may be convenlonGy lubrl 
rated Patent 1473852 L S Harrell, 638 
Middle Bt, Baton Rouge, La 
Calculator— Which will enable the xmt 
to ascertain the board feet In n given num 
her of pieces of lumber Patent 1473948, 
A L Bock, c/o Orlando Novelty Works, 
Orlando, Fla 

Water Closet Valve— By whl* a por¬ 
tion, or the dntire contents of a tank may 
be drained at will Patent 1474288 H A. 
Rath, 141 Jefferson \\c, Bllaabeth N J 
Humidor— For preserving the aroma Of 
cigars in an ordinary cigar box Patent 
1474264. J. Oerstle, 615 W 167th St 
Aptm 7, New York, N Y 
Alarm Clock Release for Phono- 
OBAPHH—Wbleh when the alarm goes off, 
will permit the iihonograph to play and 
wake the sleeper Patent 1474240 L, 
Crane, c/o Fine 1670 Boston Rd, Bronx,! 
NY 

Fruit Drier— Intended for domestic uMi 
over an ordinary cook stove or suitable, 
heater Patent 1474687 J B Rnby Jr,I 
XL 6, Box 4A York. Pa. | 

Fountain Brubh— Baob as are used fbr 
dispenaing paste Patent 1476116. H H. 
Harvey, 831 Market St, Lewisburg, Pa. 

Vapor Bath— Including a reat supportad 
In a bath tub and a oaniAy dispos^ over 
the tame. Patent 147600L J Thomas, 
Aberdoon, Wastu 


SuTFoRT roil Alarm Ocooke—W hich lends 
to the clock an ornamental appaaranea. Pat¬ 
ent 1476137 J OppenheUn, 404 W l46ch 
St., New York, N Y 

Hair Net Contains— In which a hair 
not may be packed without being orosbed or 
wrinkled Patent 1476180 H. Mauer, c/o 
Boldner A HitxlgrAth, 1140 Broadway, New 
York, N Y 

Lady s Saekty Pocketbook —With meafls 
for preM nting the opening of the same with 
out detection Patent 1475132 T L 
Monaghan, 10 M 101st St., New York, N X 
FLttbai* —Which uutomatlcaUy traps and 
collects the flies into a suitable receptacle 
Patent 1475005 H Van Hoes, Hotel Manie, 
Trenton, N J 

Shaving Mug —With means for maintain 
ing the contents in a heated condition Pat 
ent 1476006 B D Van Horsen, Three 
Forks, Mont 

Lifeboat Rkucabe— Which may be oper- 
from the boat with which the same la 
associated Patent 1476617 S H. Allbin, 
c/o Mayer Life Boat Co, 411 Haller Bldg, 
l^atde, Wash 

Flush Tank—T hat docs away widi float¬ 
ing lift vah en, wires and rubber balls Pat 
ent 1476841 D McNeill, Huntington, 
W Va, 

Window Soaffold— That may be set np 
and collnpaod quickly and adjusted to dif 
forent sise wln^wa Patent 1476780 0 R, 
Badnl, 646 Roosevelt Avo, Gateret, N J 
Implement for Cleaning Teeth— 
Formed by utHhdng the handle of the brnsb 
as a holder for a dental floss or gause. Pat 
out 1476789 T A Buckley, 680 Nostrand 
Ave, Brooklyn, N Y 
House NumSeb and Step Illuminator— 
Which effectually displays the number and 
illuminates the steps after dark. Patent 
147686a C P Peterson, 1726 B. 4th St, 
Brooklyn, N Y 

Sanitary Belt —Comprising a girdle with 
detachable tabs, and meauB for removing the 
tabs and the napkin Patent 1476896 J 
Stein c/o Oflmux Rubber Co, 620 Broad 
way. New York, N Y 
Securing Device— Designed for fastening 
a plurnlity of pieces of leather metal or 
other material Patent 1476827 L J 
Hogarty, 6 Beekman St, Now York N Y 
Vecftartb Grater —Which may be 
mounted on n suitable reci^ptacle, for receh 
ing the grated vegetable Patent 1476839 
L Ijeitman, P O Box 206, Mount Vernon 
N Y 

Reminder Signal —For imparting to the 
owner recollection of an intended action 
Patent 1475780 H L Beach, EWsbnrsiDg 
Office, TJ S Naval Sution, Carlle, Philip 
pines. 

Method or preservino Eggs—W hich in 
IM> way effects the edibility, or requires spe 
dai conditions for storage Patent 1475804 
E. Du Bois and H I Jones o/o Dept of 
Ofaomistry, Okla , A A M College, StiU 
water, Okla 

Umbrella Stand —So constructed as to 
provide a separate compartment for each 
umbrella Patent 1476609 G De Witt, 6 
John St, GloversviUe, N Y 
Index File —Particularly adapted foruW, 
such as would be suitable fur salesmen, etc 
Patent 1476662 R J Welnacht, 366 Am 
sterdam A\e, New York, N Y 
Cigarette Appliance— For maDuallyrol] 
ing cigarettes, and also forming a receptacle 
for the tobacco and papers. Patent 1476662 
M, M Shore. 681 F^. 188th St. New York. 
N Y 

Educational Apparatur — Which will 
materially assist students to rlsualUe the 
geographic location of ploces Patent 1476, 
m. 3 B Crtt* «» WhU, Oak St. Hooa 
ton, Texas. 

Key Hoijhcb—W hich is provided with a 
plate to which n plurality of key holding ele^ 
inents ore attached Patent 1476642. D L 
Heitor, 100 6lh Ave., New York, N X 
PouiTNG Spout—F or pouring milk or 
other liquids from tin or other oans Patent 
1476988. V Dlen, c/o Lewis Oil Co, R.B* 
No 2, Brecken ridge, Texas 

BfoFS—Having a cleaning element wMdi 
may be detached for renewal, or may be ad- 
josted Patent 1479518. W H Zachr/, 
c/o Atlanta Variety Works, St Charles, 
Lakeviow and Greenwood Ave, Atlanta, Oa. 

Mop—W ith means for adjnstment for pro- 
venting tbo free mrlngltig of the head Pat. 
ent 14768)7 W H, l&aehry, c/o AttanCft^ 
Variety Works, fit. Karlen, Lakeriew and 
Greenwood Ave., AGante* Oiu 


Mnsoo or BRnotfHo oa BamiDt 
BAtR-Tnr Bakm—B y annealing and ooM 
rolling the pieces^ to elopgate them whtie 
malutau4nf their width. Patent 1476846. 
B. Margolius, Box 78 West Bnd Annex, 
RlcbmodA Va. 

Drntal Thread Holud — Bspediany 
adapted for use In deanlng one's teeth with 
dental floea. Patent 1476686^ G C Oooke, 
Morton's OSp, Ky 

Braokxt for Mouirruro Pullets— Upon 
which a pulley may be rotatably carried, and 
ubifted for Ughteulng the cable Patent 
147r229 G R. Northrup, c/o W H.Hayos, 
1st NatL Bank Bldg, Laramie, Wyo 
Smoking Fite —In which the smoke Is 
cooled and purified before reschiitg the 
smoker's mouth Patent 1477029 A G 
Blomster, Amidon, N D 
Gun Sight —By means of which the 
proper elevation of the muscle may be found 
with both eyes open. Patent 1476884 E. S. 
Gregory, 4SS 6th Ave,, New Xork, N X 
Printer's Obask —^By means of which a 
tyi>e form can be quickly and accurately cen 
tered. Patent 1477646. A. C. Evans, 881 
W Gold St, Butte, Mont 
Self-Bervioe Store— In which customers 
can readily select and serve themselves with 
the various commodities. Patent 1477492. 
M R. Hutchison, c/o Munn, Anderson A 
Mann, Woolworth Bldg, New Xork, N X 
noRSESHOE—Of combined rubber and 
metal, the rubber being anchored by key 
members. Patent 1477007 F 0 Robert¬ 
son and P P Rooney, c/o F J Nelson, 
Hornell, N Y 

Sewer Basin Head— Inriudlng a main 
body section and a curb section which may 
be detached Piitont 1477436 J J Fagan, 
Coles and 14th St, Jersey City, N J 
Tobacxx> Container —For the reception 
of leaf tobacco, the entire contents of which 
may be exposed without removing the same. 
Patent 1477106 T R Brumfield, 402 No 
Union Bt, Daniille, Va 
iNeKoiTBooF Portal Oonstructiok —By 
menus of which Insects are precluded from 
passing from the outside to the inside of a 
building Patent 1477497 M. B. Hutebi 
son, c/o Munn, Ainlerson A Muon, Wool- 
worth Bldg New York, N Y 
Oa Wkll Packer— For preventing any 
fluid detrimental to the well from flowing 
through the easing Patent 1476727 J S 
Qnigg c/o Btar Machine B^orks, Box 26, 
Dewey, Okla 

Printing Frame— For use by photog 
rapbers, adapted for printing by srtlflcinl or 
natural light Patent 1478217 D W Gray, 
181 hi 6th St, Los Angeles, Oal 
Belting —Which will not stretch, unravel 
or pull out from the splicing Patent 
1477707 W S Langford, c/o Mt Vernon 
Belting Co, Baltimore, Md. 


Packing Ouidk for Fruit and Veoi 
TAD ur CV)NTainrr8— For use where it is es¬ 
sential that jostling is prevented In transit. 
Patent 1477542 G L Comloasy, 408 Pro¬ 
duce Exchange Bldg, Toledo, Ohio 
Sanitary Cuspidor— For use in house¬ 
holds, hospitals, and public places Patent 
1477006 S Rianda, R. a No 6, Box lOB, 
Watsonville, Cal 


Belt Attachment— Providing a simple 
means whereby a pencil may be carried on 
one's belt Patent 1477661 a A. Eva, 609 
Henderson Bt, Austin, Texas. 


Indicator for Cameras— Wbldi indludfis 
mechanism for preientlng a double exposure 
Patent 1478318 B, M Woodworth, 846 So 
Goodman St, Rochester, N X 
tfNnrERSAL JoiN'T^-Construetod as to per¬ 
mit n ready uncoupling when moved to ab¬ 
normal position Potent 1478324. A Dina, 
101 Jefferson St, Woodbridgs, N J 
Ventilator —Especially designed to pre¬ 
vent the formation of steam on show win 
down, PsteDt 1478312 A. Wenger, 482 
Broadway, Bayonne, N J 


iBONiNo TAWj^-Whlch may be folded 
into compact form when not in use. Patent 
1478061 B. L Golden, o/o Am. Wooden 
ware Co., Manistee, Mich. 

Tap IIvNioc TOR Wo<mu Basrblr—P ar- 
doularly applleable to bamli containing 
malt syrup, riuoose, vegetable eoeddng oils, 
etc. Patent 1478^18. W Rupp, e/o Vni 
versal Rug A Carpet Cleanlog Oo^ 449 Cen^ 
tr^ Are., Newark, N ^ 

Clranzno Cloth—W hl<A can be afteo' 
tlvely Rttached to either hand, without Umbm 
the «re« of the ribtb PAtmt 147^47. 
RttMthataTi 71 FrimhUn Mt, Ntw Xork, 
N. X 
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fit I CuOy rMMrafK wUl i*w«d ■ 
li«»4K tlM immtimk of W R Jsyirt 



Flf I, OUw*«attlnf frame for mne in h«r} 
■enUl »r vertical p««ltlon dcelsuMl hy M. 1* 
R« J and Lm Shaw 



Fit 7 J P Lane*! fa* etov# on which the 
ftame U centroDail throach openlnft in liie 
combution tnbea 



Fla 8 MachanUm for the aperation of 
vuvea wIHuMit the aw of projectlnt * 
developed by A« G Bertraae 


Huducb—F or U(Pe In the n«t iffatlon of 
torew propelled vewels. Patent 1478&28 
J J Toner, *JSO W 142<1 St., New York, 

N y 

Pboccss f«B Makiko Meat Cahikos— 
IVhtch will not contain any aubutanoe In 
Jnrioua Co the health or develop any diemical 
notion* Patent 147^)68. 0 S Lenji and 

H M Cohen, c/o Jopp. 600 W 13&th St., 
New York. N Y 

WWDOW Coif§T»UCTrow—By meana of 
which a peraon may clean boBi side* of a 
window from within the room Patent 
147S922 H. J Smith, 006 K d5th St, 
Brooklyn, N Y 

Mop HrAO—Formed from metal Jaw*, at 
taohed to rotate from the znop handle Pat 
ent 1476389 W H Jayne. 414 K 23d St, 
New York N Y (See Fig 6 ) 

OLAaa CtJTTiNO Fbaue —Which may be 
npon a table or in a vertical posiCioii 
Patent 1479746. M L, R J and A h 
Shaw, Corinne, Utah (See Fig 6 ) 

Belt—F or carrying bait, loaders a knife, 
and other neccaaarv arclelos for uw in flsh 
log Patent 1478497 JL W Welch, Kelao, 
Wa»lu 

Eoo Boitiai—Which may be eet to time 
egge and raiae them when boiled Patent 
1478039 tL J Cavllla. 1124 K 170th St, 
Bron*, N Y 

RAPtD Towel HAworai—^ ith spring Jaws 
for holding the towel oomir Patent 1478 
911 F Philippe, Sr, Box 8, South Charloa 
ton W Va, 

Evfosubc MKTBt — For indicating the 
proper duration of photographic exposures 
Patent 1478966. B Harrold, Lotonia, Ohio 

PaoOKHS OF PREPABIKG PRV AMP SOLUIUJ: 
iCxTBAOT OF Roasted Oomor—Which con 
tains without appreciable loss th^ total eol 
ublfl prindpala of the coffee Patent 1478 
940 A Obalaa, 14 Kne Angelique Verlen, 
Neullly, France. 

UFtT DBUCB—For drying matoriaU which 
haie been aubjccted to a coating operation, 
such as wall paper Patent 1478986 L B 
Case, c/o Standard Wall Paper Oo, Hudson 
FalU, N Y 


H*rdwar« and Tools 


Lock two Dmcr for Pli os—D esigned 
for use With greuMc plugs and oil cup covers 
Patent 1474289 <J S ( olliiis, d7fl N Altiiu 
St hftadxilh, Pa 

Oil Well Tool —For rein<»\ing broken 
piece* of uteel or tin likf from tin bottom 
of a Hcli Patent H75460, \\ P Scnmpdi 
Box 764, ITcaldton, Okla 

Wrkmou—A tlapted for u*e ua n twin 
wrench in connectlri(, arctlonnl drill utenin 
lined in wells Patint 1176^1 O h und 
P L loj Bu« c/o Bus Roturj 1 ool 
Works, EU'ctrn Texns 
LATnE^—Kapeciidlv udapted for use in rc 
facing the vuhes of intcrnnl couibiistioii eu 
gims Patent 1477101i N F BraRac*ehin, 
c/o \ F Indrieri \ny Gary Ind 
Tool iioiPEB —W ith incutiH for adjusting 
the cutting tool uri a lathe Patent 1476067 
S A lice, Hudson Falls N i 

Dairir—Which is eHiH'eiuilv nduptisl for 
cutting metal The linenter has lM*en grunted 
two patents of a similar nntnn Patents 
1476628 and 1476624 F H ^^]lto^, c/o 
Branscombe A ONciIl Deer Lo<lge Sl<»nt 


_ Heating and Lighting _ 

Foi i APSiBLr Stove — Lspeclaifv odnpti d 
for uiH. in ciimpitiK occupying hut small 
space when packed for tniiiHportntlon Pat 
ent 1478623 N U Smith c/o Smiths 
Garage Spring Vnllov III 

Oil IltiKMER— W huh is adnpt»l to heat o 
fiirnuco and which operates nniselcsRlv Pat 
ent 1478611 J V Pearwm 267 F Delii 
ware Place Chicago, III 

Gan Stove —Designcil for use as a heater 
tiu flame being eon trolled by openings in the 
combustion tubes Patent 1477606 7 I 

Lane 171 Clinton St, New York N Y 
(See Fig 7 ) 

loNITER FOR OaSEOVH FUEI BtIRNKKR— 
Adapted to operate in eoiineclion with an 
electric lamp s(>rket Patent 1470725 H C 
l^ope and J H Fleldhouw address ft B 
Smith, 626 Bryson Blk Iajs Angeles Cal 
Water Ffrd wjr Steam Boiij^rb—F or 
embodiment in a heating systmu for ri 
turning the water of condiusatlon Patent 
1477472 W A Whitmore Nelsonvilk 
Ohio 


Baks—I n which the clearing of the tines 
by hand i« done away with Patent 1471064 
^ B Lena, Luveme, Minn 


XUhKATINO DTVIOB fob SOLDEBlNa iBONS 
—^Wbich can be aafely moved in any direc¬ 
tion, and which indude* a combnatlon 
chamber Patent 1472720 J E Mnllvort, 
11 Rue du Telegraphe, ParU, France 
l0» CUKJku DiFPEB—Requiring but slight 
mnacular exertion in It* operation for ^s 
penalng portions of the cream Patent 

1472688. W R, Ripley Sherman, Oalit 
MrrAii WoRKTira Toot—That will ream 
two or more holes in aocurate alinemont. 
Patent 14TS246 F P MlUer, c/o Mc- 
Groaky Tool Oorp., Meadvllle, Pa. 

Rtfit—H aving a split shank, for nso In 
wnnaetlng thin matal plates. Patent 
1478187 N Zlerten, B4 Adam* St, Albany, 


WtteRTin flcBAmi— So constructed a* to 
be parttenUriy uaeful In cleaning heavily 
Ooatad mrNotR. Patent 1478646. W Elar- 
ahhn, IW IWUM Bt, Brooklyn, N T 
BM4Xik**-:Wlilclt la ao oonatmeted that the 
«TOg if HMdntatBad for a long period, 
m* riwmth hdla nroducad, Patoit 1476311 
Vto UoOmky Tool Oo^ Msad 


_Ma chin cfl and Mwha^cal_pevi«8 _ 

f\>UNTEB Moidino Machinf— For form 
ing artiejee, such ns the counter* of footwmr 
from flat blanks Patent 1471261 S J 
Heath, e/o Fndloott Johnaon Co Johnsou 
City, N Y 

Toaster—A dapteii for use in jdaces 
where largo quantities of toasted bread are 
nocossary Patent 1471275 E J Monouse, 
108 W 22tl St, New York, N Y 

Hevolvinq Shutter r«m Moving Pictube 
Projecting Maciiinf— Which lucreoKPH the 
amount of light reaching the screen and dim 
iuates the flicker Patent 1471031 G 
Johnston, 208 No Lauret St, Richmond Va. 

Fluid Pressure Jaqum Pumping I>evice 
—Primarily deslgnwl for pumping water out 
of mine*. Patent 1470073 W J nanoodc, 
Idaho Springs, Colo 

PlOTUBK ATTACaMENT FOR TaI KINO MA 
OHTNER— Whereby a picture may bo repro¬ 
duced at or near the sound amplifier Patent 
1468547 R A Hummel, 567 Ryeroon Ave 
Woodridge, N J 

Machinr for Cerrma and STBiprtNO 
Oane—W hldi will ont the aUnding cane ro 
move the beads, and strip the stalk. Patent 
1468196 F S Ourhdo, e/o H. M Amorca, 
e/o Pan Am, Union, Waahingtoii, D 0. 


<. LOTH Makkinu Dmicf—B y nuuns of 
\\hich 11 piuruhty uf luyora of i loth may bo 
markcxi in one ojierntion Patent 1466164 
H Webber, 612 Saratoga Ave, Brooklyn 

N y 

Belt ( utting and 'Primming Machine 
—Which will cut or trim a l>ett strap or the 
like Patent 116016*1 J T liavison, 46 
Holland Avc, Wtstbehl Mass 
Loti BlaTEB and Mtx.LB—hor beating 
eggs, coatings frustings cnkG-<ioagh! or may 
onualse Patent 1466626 A W Minney 
2330 Glenami Place l>en\er t olo 

Beversinu Mi-vCUANiau FOB Bccurocat 
/NO Mkmbfrs- For rtversing tlie direi tlon 
of a reciprocating member at prisletermined 
l>oii)ts Mong it* line of trnvd Patent 
1468806. Win Barker 5008 86ih St, Port 
land, Ore 

Fan— With mochaniflin for effecting tho 
oscillation and to vary tho length of thr art 
Patent 14116600 M M Olasucr GlaMHer 
Mfg ( o Vxcluingt niul Proolean ftu, 
Lhnrleaton S (’ 

Tensioning Dfvicf Ff>B f loth Folding 
MauDINFs— To facilitate tlu folding of cloth 
iijion a cutting table Patent 14<i0728 VV 
P licvy, Spreckrl CnUf 
Flowing Device fob Oil Wklln—W hich 
may be readily ndjustwl for iiat under u 
variety of comUtiom» Patent 147(K>53 A 
Kuynton, 1800 Sun Pedro Avo, Sun An 
tonio Texas 

Grinding Bab— For uhc in connection 
with IflthtB and other suitable machinery 
Patent 1470164 T tt HaJtermuu Box 
2212 DeSoto Sta, Memplds T* nn 
Portable Grinding Machini—I spciiaUv 
adapted for grinding the cyhndi rs of engines 
Patent 1471412 H W OpM Cunro, Trxna 
Cable LubbH-Ating Device —For Inbrl 
eating cable during movement Patent 
1471583 A S Anderai n c/o Andirsen 
Drwiging Oo West Pnlm Beacli Fin 
Coke Drawing Mai kinf— For taking 
coke out of the beehive ovius and conven 
icntly piling the coke Patent 1472730 R 
D Martin 718 lat National Bank Bldg, 
Fort Smith Ark 

Combined Presruee Rbxjulating and 
Governing ArPARAXUH—Adnptetl to control 
n fluid under pressure Patent 1472662 
J P Metxger, c/o The lietdle Co Lynd 
hunt, N J 

CombiN i-3) hlloo Candling and Assem 
BUNG Dkvict—B y meuns of which a plur 
ulity of eggs may be cnndlo<l and riepoHiUd 
into the case Patent 1472673 W G 
Ueagau, Lebanon, Xnd 

Clutch —Of the ring expanding typo 
whidi makea use of centrifugal force in 'f 
Cectlng engagement Patent 1472710 \ H 

W ilson, 1118 So Honio Avo Oak Park IIL 
Cream Separator—W hen bv tin rubueas 
of the cream may bv readily regainO-il Pat 
out 1472085 P C Philip, Bowlus Minn 
(3oTXAPHimi* SotKFT—\(loi)ted for use in 
removing various objects from wells Patent 
1472714 r H Brown i/o Brown Welding 
A Machtno Co Brcckenridge, Texas 

Fare rx)u.rxrrTNo Dfviob —For use In 
one man strcit car operuUng systems Pat 
ent 1472937 T W Pope, 1632 McLemore 
Avo,, Memphi* Tenn 

Multiple Mitering ATTAouuFNT—For 
mitfring machines, when^by a number of 
printera* rule* may be mitered at the same 
time. Patent 1473621 H B Rubin 972 
Sherman Ave, Bronx, N Y 
Automatio Stop for Talking Machines 
—Which will operate when the Bound box 


has been moved to an inoperative poaltion 
Patent K Nnlbantlun, 26 East 

King«bridge lie! Bronx N \ 

( RINDING \lAcniNK—For grinding and 
drt sRing the surface of metal parts Patent 
1 <74 {21 P Dt Mattin c/o Miinn Andcr 
sou A Munn Woolworth Bldg New York, 
N Y 

B IRE Bindini Device—F or use in bind 
itig rubber Imso to a p{{ie or fastening mop 
In ad Patent 1474266 D Kenner, 8304 
Fig St, New OrleaiiB, La 
ArwiTSTAniF l*i.ATFoaM — ITiat may be 
used to rniKc and lower work to a oon 
vonient height Patent 1474240 J Fer¬ 
raro P O Ilox 254, Angels (^nmp, Calif 
(’ENTRlFUOAr I*UMi —Which requires tub 
sCanljuUy th< same amount of power to 
drive it at varying h( ads I'atent 1473994. 
M Dowd, c/o Dayton Dowd tk) Quincy, 
HI 

Ktcvatob roK St viRWAVS—Adapted to be 
itiNtuUod on anv ordinary stairway and not 
obstruct its regular use Patent 1473813 
r C CrispLu 7U8 No I7th Sr, Harrisburg, 
Pa 

Stitch B liFEi fur Knitting Machines 
—'rho use of n hich permits of the formation 
of larger loops latent 1176946 J Bloom, 
4014 Park Ave N. w York N Y 

PWltESS \NDMk.AN8 FGB PCUCKiNO POUL¬ 
TRY—Which Is ftdnptc<l to remove all of the 
feathers fpf;m n fowl in a siiiglo operation 
Patent 1474702 (J W Atkinson r5ner«ld, 
Idaho 

Sand Buckft—F or removing sand rock, 
or loo^M ohstnictmnN from a well casing 
Patent 1474707 M L Crowl lOOfi E, Or- 
muu Avc Piublo Cido 

Diwpevning Devke—W hich may be 
readily changed from a * payer ’ to a 
changer without altering the Diverstlng 
mechanism Patent 1475686 W 0 King, 
lino No Blvd Onk Park HI 

Stop Motion fob Spinning Frames— 
With mechanism for preventing the over 
filhiig of the bobbins Patent 147S220 
J W Cauthcii tl26 Ridge Avt Kannapolis, 
N C 

Valvf Actuating Mfoiianimm—W hereby 
fluid valves muv U opvTated without tho use 
of j)rojeLtinB lands Patent 1477410 A O 
Bertram ( ocln in Ave and 36th SL Flush 
mg NY (Scf rig 8 ) 

Stuf Hornino MacjiIne—F or homing 
or giving n reversely curve<i shaping to an 
t nd nf a window stile 1 utent 1476066. 
J T Williams 2010 So Alameda 8 t, Los 
Angeles Cnlif 

CoiroN ( It VNFR—Which breaks the mass 
of cotton into Hiiiall lumps Mcpnrntiug the 
p»f(lK uml trnftli from the cotton Pntont 
1476010 K P Taft and G Barton, c/o 
J P King Mfg Co Augusta Ga 

At roMATic ftrop for Motion I^otuxe 
Macdinfs—W hiffbv the motor unwinding 
the film will In. niHomatieallv brought to a 
atop uiH>n the film breaking Patent 1476 
006 M I Phi roister i /o Colon lal Theater 
Groin Buy, TV is 

Loop Skwing Maohinf—P articularly in 
tended for Joining knitted fabrics and 
knitted parts of wearing apparel Patent 
1476658 A 1 Traver Philrnont N Y 
Orinr and \dji stfr for Lvwper Needles 
— llsrd in h>oper machines employed to Join 
together knit fabric Patent 1476660 A L, 
Traver Philrnont N Y 
Photograth Printing Machine—Dr- 
rigned to decn ase the time of printing opera¬ 
tion, the print when folly exposed being dig- 
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Charged on the tppUcfttion of a new tenaitlMd 
elieet Patent 14T6fiT4 P Andoneoo, fiS 
Franklin Ave^ New Hochelle, N T 
LuBBioATina Device ro» Wiitnuiuj— 
\Miich automatlcalljr lubrlcutea the rariont 
beariiige and moving parts Patent 1477S1D 
() 01 mou» Onl, Neb 

Machine fob Shapinh and FoSMnro 
l^AiiBJO (AHEN—Surh AH thoM coutalnlug 
muMicul iniitrumontit, whrreby the fabric may 
be Ktretrbod oxer a die Patent 1477437 
J (Inynor, 251 WaHhloffton St, Jemey City, 
N J 

( ATK AND BaRMEB OONtBOL MEOnANISM 
- For 1180 In self service atorea, to predeter j 
mliK tlie course of 0 customer Patent 
U77tiKl M R. Hutchiauii c/o Munn An I 
(1< rwin A Munn, Woulworth Bldg Now Turk 

N y 

Yabd Mictek fob Hemstitching Ma 
on INKS—For accurately moasuring and reg 
istoring the linear yards of goods, pnesing 
through the mnebino Patent 14770411 
L N Fauhinn, S28 So Mon mo Avo Kan 
aui City, Mo 

EOCENTSIO—That Is of soctionnl t>i>cond 
may be appUoil tu a shaft or &xU 'nitbout 
distnrblog the latter Patent 1477'521 
10 I) Richards, Ferrldiiy Lu 

Wn*L Driixino Am AOATirs—AppUcablc 
to any type of rotary inaoliiui used for pros 
poedng snbtorranenn striitji Patent 1477 
563 H C HirKtliMil niul R H Moyer, 
500 H St NR Linton, Ind 

Device fob Opening and Closing SrJb- 
INO Doobs— Particularly appltcablo to stool 
freight car doors Patent 147H3J6 IV J 
Dooley, 6Ct W 174th St, Niw York, N Y 
rANEf'toTTiNa Apparatus Transmission 
(3eab —Adaptml to bo aorurod acrotm tlie 
forward cud frame mombont of an aiitomo -1 
bile Patent 1478927 A 1\ Dunn and fl | 
Potter 5540 Foothill UUd Ouklaml Cal I 
BrcKET FOB Steam SirovELs or the Like 
—Having a drop door ns a brdtorn which 
cloMfl automatically I*atont 1478901 W 0 
Shea, 6231 Echo St Los Augfdoa Cal 
Lowebino and Raising Danw fob Liri- 
BOATS—Adapted to be op( rntwl by one per 
HOQ in either raising or lowering n host 
Patent 1477520 S R Allblu c/o Mayer 
Life Boat Cyo , Seattle Wash 
Tube Sitpobt fob DefpWeii Pumps— 
Which may be qulcklv dialmlgo<l when nocea 
sary Patent 1477714 T Ponnwl and H D 
Thompson 1241 E Otb St Okmulgee Okla 
Appabatitn fob Calcining Litkopone— 
Which win eliminate or control the forma 
tioti of alnc otldo iw tlrsired Patent 1478, 
347 J li, Mllohdl 17 W 108th St, New 
York, N Y 

Fbfjo Mixing Deviok— For the thorough 
mixing of gruinn or other feed Patent 
1477580, C T Patteraou, U No 4, Spring 
Oold Mo 

n,At I'lOEON TB4P— Which will auto 
matically ohnuge the angle of departure of 
aucceanivo targeta Patent 1477042 C 0 
Carotbem Kenton, Ohio 
Toothuws grip and KLEVATOB^-Adaptoil 
for use in connootmn with oil, gas and water 
Wells, Patent 1477700 J E. Le Bua, c/o 
Le Bub Rotary Tool Co, Electra, Texm* 
Machine fub casting Btebrottpk 
Plates, and the like Patent 1478035, C 
Winkler, Bemt, Switr,erl«ud 


_Medica l Dcv tccR __ 

Opebatino Tabtr— fhi which the patient 
may uorupy a horieontal poititiun a sitting 
position, or a position botwiS]ii the two 
Patont 1475149 O B Schlllborg Rita 
Chambers 48th St & Madison A\e New 
York N y 


Prime Mov era a nd The ir Acceoaorieg 

Valve fob Intkbnal ( oMnuHrioN En 
GlNEa—Which amustH lu breaking up the 
particlea of fuel Patent 14711*55 R P 
Oriete, Lorraine Court, 601 No tlrand Ave, 
Enid, OUa, 

UoTABY Engine—W boroby the supply of 
fluid under pressure to the expansion tham 
hors or cylinders la automaticnlly controllwl 
Patent 147H249 F 0 O'Rourke Box 151. 
BlarsdoO, N Y 

Cleaning Implement —Adapted for use 
hi connection with the cleaning of carbon 
from spark plugs. Patent 1475118. O A 
Hoyem, Lonnep. Mont. 

Spark Plug—WU rii wW have a down 
wanl pitch when- JW in vftlve-lh head mo¬ 
tors having spa^i^ icings set hoHaontolly 
Patent 1475360, F Reynolds and J S, 
Stewart, c/o J Stewart* Hound City, Mo 


Fna ExTiNQurauK— For antomobUes, or 
ocher devioM using internal combustion en 
ginea. Patent 1476SS4 O A. Conover* 54 
Leroy Place, Newburgh, N T i 

Loooicotitb StrpEBBCAna — Permitting 
the feeding of superheated steam to the 
ateam receiving appurtenances and instm-; 
mentalities Patent 1476160 M M. Crow¬ 
ley, 015 12th St, gloux City, Iowa 
Rotabt Engine —Rotated under the ex¬ 
pansive fnreo of steam, compressed air or 
the like Patent 1478^2 Q Pagonia, 5 
Colnmbus Circle, New York, N Y 
Miea Dbteutor fob Intebnal-C-ombub- 
noN KngInbn— With means for indicating 
to tlic ojicrator the particular cylinder which 
Is misfiring Patent 1477732. F H Vuli 
tou, Box Deer Lodge, Mont. 

AtB Mixing Dkvicb —With means for reg 
ulating the How of air, oecordlng Co the 
speed of the onglna Patent 1477088 II 
Wehr and J O Pinoau, 0200 78th St., 
Woodbavon, N Y 

PlHT(>N^—For internal comboation engines, 
with menus for varying its tise to compeu- 
(uito for wear Patent 1478009. IL O 
Jones Jefferson, N Y 


R ailwaya and Their AceeflMnea _ j 

Trolley LiOCK —By meiuis of which the 
trolley wire rooy be retained In proper rela 
tion to the trolley wheel Patent 3479507 | 
W M Laue, 16 Harlar St., dens FtiHs,! 
N Y I 

Buix Boabd fob Cattle Cabs —Consist 
ing of a bar across the inside of the door-! 
way to ketp the cattle from the opening 
Patont 1475404 F S Miely, Oentry, ArL 
Tbollet Sheave— For the purpooc of| 
supplying current from the trolley wire to 
tlio motor of a ear Patent 3474241 J J 
Lrapper, 407 2d St, Brooklyn, N T i 

Railway Tie and lUir Fastening— 
Constructed <»f a cementltiotis material, 
which will take the place of wooden ties. 
Patent 1476106 J P Bolme, Jr. 755 
Tromont St Boston, Mass 
Guabd and Signal fob Railways Etc 
—To afford wanting and offer a barrier to 
the passage of u vehicle Patent 1477438. 
K T tlookin 0 Brattlt St, Cambridge, 
Mass 

Saffty Device fob Railways— Adapted 
to prevent trains from ninnlng into one an 
other Patent 147748<l M K Healy, 2612 
Ave 1 Brooklyn, N Y 
Tbain C/ONtbol System— WTiich anto- 
matitally stops the train, Id tbe event the 
engineer fails to observe the mgnal Pat 
ent 1478273 I A and J 0 Call, 5 Bock 
man St New York, N Y 


_ Pertaining to Recreation _ 

Toy —By means of which an arrow may 
bo projectoil Into the air Patent 1468223. 
TI Balticb, 841 Maryland St, Gary, Ind 

EDrioATioNAi Tot—W hich will develop 
the artistic facilities while demonstrating a 
comparison of slice Patent 1475112 W N 
Orimiii and J Muenamay, 8816 Dawson St, 
Pittsburgh, Pa 

Tot —Simulating the movements* of an air¬ 
plane whi n traveling on the ground Patent 
1476050 A L Erickson CJen’l Delivery, 
Ketchikan, Territory of Alaska 

Game— Adapted for use to afford enter¬ 
tain mi nt ond Bmiisemont to children Pat 
ent 1474934 N J Jacobson. Box 291, 
Phillips, Wis 

Game Aptlianok—B y which the hand of 
a player wifi be preventeil from being 
bruiseti or hijnred Patent 1477460 H B 
Smith, 199 Lefferts Place, Brooklyn, N Y, 


_ Pertaining to Vehlclca _ 

Hesxuent VKHICI.E WuFjcL— Wherein 
provision is made for excluding the entry of 
foreign mstt«r such us mud Patent 1470- 
071 A B ^br Macomb, 111 
STRAINEB-^Particulariy for use in drain 
ing gasoline before it enters tbe pipe line 
Pstcut 1471293 C H Sturgis* c/o B P 
Berry C^al Co Granville, Hh 
Liquid BKaERvi DwiCfr—Adapted for 
use in connection with tbe outlet of a gaso¬ 
line tank Patent 1469947 B. Mudd, 
715 B. 61st St, Chicago, BL 
Chain Connroto*— -Particulariy con¬ 

structed for fastening tbe opposita ends of a I 
tire chain Patent 1469161. E. R MalTeni,< 
Burlington Junedoa, Mo. 

Brake roi £hcu PRoapsLunfl Vchicue— 
Actuated by a fluid for pardallr or whMIy 
stopping rotatloD of tho drive abaft Patent 




1470192. F H RMur, 17U SooCt 
Lm JUgelea, Calif. 

Roldeb fox Maoneto OoNTAOta F or 
aaearlng the eontaot and bidding poat in 
ixroner poeitlon upon die erank-caae, Paimt 
1490093 L. A. Loond^iiL e/o Harvey' 
Valley Trans. Co., Crane, Oregon. 

Detaokaaijb Terb OABRixi-*-WJiiGai may 
be Used for carrying a eeoond snare tire. 
Patent 1471268. W E. Kelly, 1176 Will 
lams Ave, Portland, Oregon 

Actomatio Inflating Dkvioi — Con-, 
stnieted to aatomatlcally control the supply 
of fluid under pressure to tires. Patent 
1409201 H F Whitted and F G Scholae, 
Santa Paula, Calit 

Vbhioik Tire—T he tread of whldk wQl 
not reodUy become punctured. Patent 
1471949 J T Dorauakl, 11347 Watt Ave, 
Chicago, ni 

Auto Lift —Which may be operated with 
tbe least amount of energy Patent 14716M 
^ H KoUey and O A Stewart, Jr 728 
Water St, South Brownsville, Pa. 

Tire Milfage Indicator —Capable of at¬ 
tachment to a tire shoe Patent 147I98L 
A O Sargent, 39 Center St., New Haven, 
Conn 

Differential —In whirii oil of tbe parts 
may bo bodily removed from tbe rear axle 
bousing Patent 1471916 V W Page c/o 
Victor Page Motor Co,, Melrose Ave., Stam¬ 
ford, Conn 

AtTTOMoozLE STEP—Whlcb wUl replace 
the well known running board Patent 
1471972 H D Miller, Box 6, Lawton, 
Okla 

Direction Indicator fob Motor Vfe- 
moLEs—Which is visible by day or night, 
and operable from the steering wheel of the 
vehicle Patent 1472186, O E. Morris, 
Grimes, Calif 

Brake Structure —Pertaining more par- 
ttrularly to Internal brakes Patent 1471914 
V W Page, c/o Victor Page Motor Corp., 
Melrose Ave Stamford Conn 
I Timer —Of simple construction, especially 
I intended for use on Ford cars. Patent 
1472^80 H O Lorenson, Box 63, New 
man, Calif 

Automobile Identification Deviob— 
Which can be readily applied to any car, 
whereby tbe owner or operator may be 
readily idenrifiod Patent 1478556. M. 
lAFEATB Box 163, Sbonsoknl, Pa 

AUTOMontLF Lock— By which the control 
pedals are held in nn Inoperative position. 
Patent 3473469 C Cynamon, 530 W 193d 
St. New York, N Y 

Clutch —For connecting a driving shaft 
with a driven shaft. Patent 1478664 J 
Klepper and C Klepper, 10-12 2nd Ave., 
New York N Y 

Automobile Tool —For replacing trans¬ 
mission covers on Ford oars Patent 
1473114 M McIntyre, 189 Center St, 
Hesldsburg, Calif 

Clutch Lever Attachment fob TPrao- 
TORS —For throwing the clutch in or out and 
applying and releasing tbe brake Patent 
1478466. L Conboy, c/o C V Henders^ 
Asquith, Boskatchewnn, Canada 


RvtotnoHusr *9^ Rflal mm wm dt m 

eharaetwr* PRts&t l4789lt, 

O. MmrgtB A BmXtha 

NadivtDA TMiR. 

OOCXAWtBU OOHB—Such «S RM WA ^ 
the fnRunfartwrs of pMuttatte titsa^ mhst 
p^cidariy tbe esaings. Paint 1476169. 

Ds MattiR, e/o Mtmn, Andirsoti A Mamb 
WoolwOrth Bldg.« NeiR York. 


Autohatio Grab Shot abp Briom Ooh- 
TBoir—In whidi the manual riiifttag 
speed gear is obviated. Patent IdTQMK 
H R. HofbDon, 2060 Hanboldt Btvd., CM* 
eago, m. 


DovonoN SIGNAL — Located near the 
steering wheel of a car and iritUn eaay re4ob 
of the oMrator Patent 147661A W A* 
Jocobus, Ibl R. No 2, Box 42, Wood Rtver, 
Neb. 


Autouobilb StaRRN—For preventing fly¬ 
ing bugs or insects from Striking the opei^ 
ator, or occupants of tbe car Pateat 1476,* 
386. V D Hltchlngs, 638 Front Bt. Nor¬ 
folk, Va, 

Automobile String Rboulatcmr— Adatrtsd 
for use in connection with the spring soo> 
pension to cushion tbeJr action Patent 
14T7433. W C Engel, Aridand, P|u 
Unohanoeabub Motor NUMBSR^i^ oon-^ 
nected with part of the engine that H cah- 
not be dian^ or removed without detec¬ 
tion Patent 1477466 L P Terkaar, 266 
W a4th St, New York. N. Y 
REsnjRKT Tire for Yehiciji Whulr— 
Comprising a chambered body, a plurality 
I of fibers enclosed thereby, and an annular 
air oliamber Patent 1477618. O Noel, 35 
Bus Gravel, Levalloio, Ferret France 
I Motor Vehiolk Surfenriok— Oomtioaed 
of a half-elliptic main spring, and a quarter- 
elliptic supplementary spring. Patent 1477, 
477 O H. Dunnet, OharrOf West Coast, 
South Australia. Australia. 


Bumper for VxHioube—Adapted to hold 
characters which supply Informatloa, as welt 
as serving is a bumper Patent 1477067* 
J O Lawson, 851 E. 1st St, Isms Angeles, 
CoL 


Automobocue DnxernoN Inpioatob —In 
whlrii the signal arm is lllamtnated opon 
resefaing on extended poeitioQ Patent 
1478007 F O Gray, Box 880, Crystal Lake 
City, lU 

Tape for Wheels— For hiding a wheel 
in position during the Installatioa of the hub, 
or repair Patont 1477976 J Olson, oor 
7th and D Sts., Lewiston, Idaho, 

Shook Absorber— Wherein the springs 
will absorb both major and minor ^oeks. 
Patent 1477701 E. A, Traver, c/o fleo 
Jensen, Thornton, Cab 
CawuiT Controller— Adapted for use in 
connection with signollinc systems on auto¬ 
mobiles. Patent 1477017 F M Smith. 
326 No 6th fiML, Corvallis, Ore. 

Clutch Band— For use In connection 
with Ford transmlsston Patent 1477677 
IJ MaUigon and O R. Lytle, Point Marlon, 


Pesigm 


Tool Box— 'Which may be readUy applied 
to tlie niuulng board of au automobile Pat 
ent 1478810 6 P Ray. Uririh Missouri. 

Olothes Container— Which is aceesslble 
through tbe top of the bo<ly of an automo¬ 
bile at the rear seat Patent 1478161 V B 
Boyers, Star Route Cannttllo, Texas. 

Combined Vehicle Fender and Bumher 
—Which win serve os u means for fending 
off or picking up pedestrlsns. Patent 
1474263 W Jaeger. 902 Willow Ave., Ho¬ 
boken, N J 

[ Pedal Pad—F or preventing the foot from 
slipping from the face of a pednh Patent 
1474320 B De Mattla. Munn, Ander- 
[son A Munn, WooJworth BWgu New York, 

|n t 

FototNo STEF^Adapted to be japeradvdy 
applied to an automobile or like veUde. 
Patont 1478858. S KoeberflUT Fremont, 
Nrik 

I t/KKXVQ Devioii and AiitM yul Auro- 
I MOBiLEa —Which rendert thy ignition system 
inoperative, end sounds an luarm If tau- 
psFed with. Patent 1474262. F Hoyt and 
Q. F Holmes, 58 PIsaaa&t St, Newbury 
port, Haas. 

BRAHR APyARATUR FOR MOTOR VtmiOtJEfl 
•—By means of which 6 m sfhesls may be ro- 
tarded, in variable durmfe or fooM mmtnit 
rptathm. Patmt IMWiK F B. iS^ 
Th* StSRwQll betwMRflth RRdflth OR Orimd 
Ave., Los Angelea, 0|^ 


DEsKfN FOR A Bottle—P atent 62894 H 
K Qiian, 20 PeU St, New York, N Y 
Design for a Rinu—P atent 62933. J. 
Simmons, 187 W d4th St, New York. N Y 
I>BaiaN FOB A Canou—P atent 63932 A, 
E GlUtrldis, 1460 B. 96th St, Brooklyn, 
NY 

Demon for a Tirn Tread— Patent 68053 
B. Gottlieb, 78 West Broadiray, New York, 
N. Y 

Design for a UaHTtno FtEruRR Arm. 
Patent 68191 A. IBUer, Radiant Ligh^ 
log Fixture Go, 83 Bleeeker St, New Fork, 
N Y 

Deoiqn for a Woven FAwn. PiMt 
68196. F Reeveo, */p Gardner Text^ Oa* 
85 White St, New York, N t 
IteMNjroR A Hand Bag. Patent 9818S. 
If Miller and H. h, Kwtk, e/o MuTraR 
Miner, 62 W 40th St, New York, N t, 
Dbsson wem A Building Tklb. Patent 
9 Monkr, P. O. 4U. tuosqn, Arlk 
Derxon for a RYnoke Ring Patent 
68289. H. BiesUvakyv 64 FqltbH St, Neir 
York. N. Y 

Dmoff 90 S A Game Boar^ 

J, W Hafllfy, 294 SL 01st St.!^ 

> yoR A LmxtUfG T$ntm 

Pfmtmm. % BosmAlatt 
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Model t 


RadioU Ill 

With two WD 11 
RadiotitMis and head 
telaphonot 


Radiola EMdanced 
Amplifier 

To Da u«ed with Radbota 111 
With two WD 11 Rad o 
trona. 


RadloU III-A 

with four WD 11 Radio- 
trooa, head telephones and 
RacUola Loudspeaker 

Same without Loudspeaker 


Kjtdlola Regenoflex 

with four WD 11 Radio- 
trons. and Radiola Loud 
speaker 

Same without Radiotrons 
or Loudspeaker 


Radiola X 

with four WD 11 
RadKitrons. Loud 
speaker bu It in 


Radiola 

Super-Heterodyne 

with BIX UV 199 Radiotrons 
and Radiola Loudspeaker 

Same without Radiotrons or 
Loudspeaker 


RadloU Super. VIII 

with six UV 199 
Radiotrons Loud 
speaker is built m. 


t AA Ro^iolaa mU uiihoie bottenci. 


C0M06AT10N OF AMERICA 
iDTBnMmr NwYofk 10&> UStlkSt Chkie^UL 
CiltfaaHa Sl Stn Fr»ndi«»» CsL 
P«awU4 (AddbtM oOm nom voal 
FMM mmA «M yofirfMW bw RmKo Booklet 


KiT'l , ■■ 







«245 


286 

220 


ms 


APPROXIMATE 

Range 

TYPE OF 

ANTENNA 

Up to 1500 m les 
w th headphones 
Local stations on 
Loudspeaker 

— 

Outdoor or n 
door antenna. 

OivM Loudipeake 
opera! on w h Rad 
oUi ill up to1500m ea 
under fsvorab e con 
dtunt 

Outdoor or n 
door antenna. 

Loudspeaker op 
eration up to 1500 
m les under favor 
able conditions 

Outdoor or n 
door antenna 

Loudspeaker op¬ 
eration up to 3000 
miles under favor 
able conditions 

Outdoor or n 
door antenna. 

Loudspeaker op¬ 
eration up to 3000 
miles under favor 
able cond t ons 

Outdoor or n 
door antenna 

Loud^wakcr opera 
tnn up to 2000 m les 
wth bitema oop 

Wth external loop 
up to 300G m es 
under fevorable con- 
dkione. 

No antenna 
Concealed 
small loop bu It 
nto set) 

Loudspeaker op¬ 
eration up to 3000 
miles under fevor 
able oondit ons. 

No antenna 
(Concealed 
large loop built 
into set) 


Degree of 
SELECTIVITY 


Imp ovedselec 
t V ty M ni 
mum radiatiocL 



Imp ovedselec 
t V ty M n 
mum radiation 


Extraordinary 
selectivity 
Non radiating 


Extraord nary 
selectiv ty 
Non radiating 


Super 
selectiv ty 
Non radiating 


Super 
selectiv ty 
Non radiating 


Onlsr dry battma used. 





■V--' ^ • ■' r.'>'4V.lW--vv-. 
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Each Serves Its Community 


In Frazer, Colorado, a log cabin of three rooms shelters 
a telephone exchange that connects with the mountain 
homes of cowmen, mmers, homesteaders and tie<uUers. 
In the heart of New York City a new building of twcnty- 
nme stones is to become the home of several metropolitan 
central ofBces serving some 120,000 telephones Thu 
building will contain, as well, oAces for executives and for 
engineering, commeraal, plant and accountmg forces, pnn 
vidmg space for over 7000 telephone workers. 

Each of these buildings helps to render adequate and 
cconmnical telephone service in its own community They 
stand at the extremes in size, equipment and personneL 
Yet they both indicate the nation-wide need for adequate 
housing of the activities of the Bell System, and they illus« 
tratc the varied ways m which that need is being met One 
of the largest single items of plant mvestroent of the Bell 
System is real estate, comprmng nearly 1700 buildings 
acquired, with their sites, at a cost of $180,000,000 

It IS continuously the aim of the Bell System to construct 
and so to situate each new buildmg—^whether executive 
office, central office, storehouse or garage—so that it shall 
serve its community with the utmost efficiency and economy, 
and remam a sound investment throughout its period of life. 
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The World’s Flexible Motor 


Distant seas and 
dista*nt shores, 
Strange lands and 
customs and peo¬ 
ple. always reach¬ 
ing far over the 
horizon you will 
find DuBne 
Mototi 

The motjpr of yes¬ 
terday, today and 
tomorrow 



saP-4CroW 


DUBRIE MARINE 

562*^ McGraw Avenue 


Service. 
curable at Fotc 
service itaHons 

tkm 

$112.S0 

complete 

Magneto and 
bronze equipped. 

GeT per cofafae 


MOTORS 

Detroit Michigan 


The Scientific American Digest 

A review of the technical and trade press, corutstmg if itbspwds 
from leading articles annottnang the newest aevdt^ 
ments m industry and engmeermg 

Exact references to the scurfs from which these ohsctacts anti puoiatiffiu arc made /oUo0 
each abstract, the numerals referring respectipely to the volume, number, and pages apeupiad 
by the ongiaai article in order that thoSie who wish for further may rOfet io the 
originals Other digests appear eUowhetc (n this iccoe 


Automotive 

Unique Testa on Wheel Slip were made 
by 1 he Autocar (t*oe No 1,474) in an effort 
to determine exactly what the rear wbeela 
do In larinuR dreumBtancea Uhp whb made 
of a de\ico whieh rHowh accurately the num 
hor of revolutions or parts of a revolution, 
made b> either of tlie rear wbLola rolntivo 
to the other A moat intorostinx point be 
came apparent, aa Independent of thct action 
of the difforentinl when the car was tnkine 
ourvoe nr roruem there won a coutiuuona 
movement due to the difference in nUe of the 
two tirea. ^lliiR ir due chiefly to difference In 
inflation and imiioReH a conatant extra duty 
on the differential The continuation of the 
tcflt broudit to iiffht the fact that whereaa 
the averuKo motoriat would asisert that he 
known of a conHlderable number of bad roada 
which would certainly make the wheel slip, 
yet txpvrltiice with thU Inatrumont prov^ 
that it wuN exceptionaHy difficult to find a 
road Riiificiently bad to cnime any slip at 
all the ortlinary bumpy road having no of 
feet whata{)t.\er on n light ear With a 
heavy car, wlu el slip on ft road with many 
pot holea wax quite common though it ia 
almoRt imi>o8iilblo for tlit crew of the c«r 
to Kll what 18 happening 

The Balloon Tire will probably hava a 
gn nter effect on t)io di^Higu of the motor ear 
than in ut first thought apparent Whatever 
the immeiliate effects on the tire induHtry 
mnv be, a new Impttim will he given u!tl 
mately to the whole motor car buslnew by 
the advent of balloon lirtt nRauinlng that 
they are an undoubted Buctew Th» nddi 
tionnl cushioning that the low pre«nur» given 
the car will innko it poanible to rcdtHign the 
wliole choBRiH and perhaiw nnlnre the weight 
of some cars by a fifth or more Such a miv 
ing in luntorlafs should have u tendency 
further to lower pneea It may bo found 
that four wheel brakes have no particular ad 
vnntngis when bnlWm tiros are used, because 
of the bttler traction they afford, with con 
Beqtunt liicrtuscil braking efficiency and re 
dnetion of the tondi ney to nkid Also the 
use of chuina may la greatly curtailed On 
tilt other hand inubberB or uhrak ahRorbem 
may become almunt unlvenwl If balloon tires 
gem rally accentuate tlio vertical oscillftTiona 
of tlio IsHly Tian thiro Is a possibility that 
the btHor utillxation of power by the balloon 
tires and the rednetion of car weight will 
permit of emnller engines with n resultant 
saving in fuel conRumptioii This nil tends 
toward n lowering of the cost of *motoring 
and a pushing of the much discussod ear 
saturation point ftirther into the future,— 
Ind Ruhher World, flfi ^ 2 pp 

Gasoline from Caning Head Gaa.—At 
preRPUt tliere are two principal uourocs of 
gnKoliiic The refining of crude oil by dis 
tlllatlon and ‘cracking’ of the heavier dis 
tillates provide the larger part. A smallor 
amount is got by extraction from certain 
natural gases, purtinilurly from that known 
ns eusing head ’ gas The rise in price and 
i iiornious consumption of gasoline within the 
last few years h«v© caused more attention to 
be given to the extraction process and have 
made the method an attractive one purtie- 
ulurly in oil fields that heretofore could 
not iw worked ut a profit The gnsoHne ex 
traction proceew is a oomparntively simple 
one, consisting essentially of ooropr^sing the 
gos and then cooling it A gasoline extrac¬ 
tion plant gonemlly compriscB oue or more 
vacuum pumps, two stage compressors of 
either the straight Um or duplex type, cool | 
ers, ftcoumulatinf tanks Mending tanks, gas 
oHne traps, pipe fittiun and some form of 
prime mover The pmcipal merit of the 
extraction procesR is that it opens up a 
field for the production of gasoline at mod i 
orate cost from sources unavailable prevloua 
to ita developreeut, and in *oms oases from 
gases which otherwise would go to waste. In 
fact H is authoritatively aUtod that the 
gasoline extraotfon proeeas bits mads avalla^ 
ble for pabUo uas many milHon s of gatlosis 


of gasoline annually that oriwrwlse would 
not btt available — Can Min Jour , 4014,2 pp 

The Temperatures Required te Vapo- 
rite Present day Fuel by meant of uie 

ao-oallml hot spot manifold and the temper 
aturoB available In the exhaust under differ¬ 
ent running conditiona, are the subjects of 
roftearchos that have been carried out at 
Purdue University Contrary to what mli^t 
be expected, the tests showed the cooling 
water temperature to have little Infloence on 
tliu exhaust gas temperature. Increasing the 
cooling water tomporatnre from 70 to 212 
deg Fahr derreoaed the exhaust temperature 
less than 50 deg It is oondaded that the 
best cooling water temperature depends more 
upon lubrication than ^rburetion require¬ 
ments. The exhaust tcMOrature varies from 
a minimum of about^Wdng to a maximum 
of nearly 1500 deg Under normal operating 
conditiuna with a well designed manifold the 
temperatures are UBitally high enough to deal 
with a fuel somewhat less volatile than our 
present gasoline, whereas at low Idling speeds 
the temperatures are hardly adequate for 
our present fnol, but as a reuult of the re¬ 
serve heat in the manifold an engine can 
idle for about 15 min before the tempera 
tiiro roaches a minimum In practical oper 
otlon the conrlition most difSeult to meet is 
the Biidden opening of the throtUe after a 
long period of low Hpeevl lulling W hlle Idling 
tlie prossuro in the inlet manifolds is very 
low, under which condition the fuel vapor 
izefl Hit lower temperatures than at atmos 
phene preiwiire In addition, during periods 
of idling the tempersturo of the metal of 
the spot dropa to a minimum Sudden open 
ing of the throttle draws a large amount of 
furl into the manifold at nearly atmospheric 
prPBBure and these two conditions bod* de¬ 
mand additional heat and constitute the most 
Hevere conditions to which the manifold con 
be put— lutomotire Bng , 60 3, 4 ppv 

American Farm Tractom are still In 
the ninnlng abroad Altogether, twmnty nine 
makes of tractors were exhibited at the 
autumn tractor trial at Bsaone-OorboU 
Franco Of this number eleven were Amor 
lean and the rest French, with the exception 
of three The rolstivo amount of Interest dis 
pttiye<} in the French and Aroorican makes 
indicated quite clearly that Uic French pub 
lie ore more than partial to the latter, says 
AfufiNtant Trade Commissioner David S 
Oreen in n reiKirt to the Commerce llepart 
ment W ith the exception of the new Citroen 
CHterpillnr tractor performances of the 
French moflels did not arouse much entbus 
iuam among the onlookers—Aitfomoifoe Ind 

Do Mufflers Cause Power Loss?—Far 

less than is gonerully thought says a writer 
in The Autocfir (50 1478) Since 1914 ©n 
ginos of the higher efiicleney type have under 
goue a considerable change, especially In the 
direction of incrcfUKHl piston speeds and, 
what follows as a natural corollary Increosed 
Bpifcd in the flow of exhaust gases. Tests 
were made, using a four-cylinder motor first 
with a plain pipe, and then with the stand 
ard form of silencer A curve plotted from 
the two ftcHea of tests Indloatea not only 
that there is o negligibly detrimental effect 
intro^lneed by quieting the exhaust, but that 
the actual horse-power delivered is greater 
with the silencer than without it at Mgh 
speeds 

American Oil-ShiUe nndnttiT’^ Still 
Hxplrimetital.—No standard retorting or 
refining practice for oil shale and shale oil 
^ has yet been established In the United StaCes 
accordlDg to Technical Paper 8244 Bureau 
of Mlnea. Many processes have boon 
posed, and perhaps 28 to 80 experimcatal or 
demoDstratlon pUnts have been ereoteit In 
different paitr of tiM oountry PraoCletBy 
without exceptloD, however, these i^aato art 
too email to be considered as commerclslr nr 
to give operstlnt data that would be ot tmtk. 
value in estimating water reqolrattents. Hw 
proposed retorts m treating off shads IMF 
{OtmUnuad on poga ffffff) 
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HOW THF CO At GFIN IN- 
I O PLA\ rhiH » the carbon 
luttcn, m which the treated (fmnw 
of coal arc placed Fhe vibrationi of 
y ( ur Voire lbusc these some 
ti nes to bunch, s_>nietimcfl to toiM h 
catli tiler lightly—offering a ton- 
Btantlv thain,iiig [lathuvcr which the 
\ ICC I irreiiti irivtl 
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Resurrection 


MolomU 

Carry! Bailine Autow 
line to >our car aad 
lafeHuard your tpare 
tire with Powenteel 
Autowlock Both are 
made df Yellow Strand 
A«k your acceiiory 
dealer 


Many a vessel lar^e and small, owes its new 
lease of life to the sheer strength of Yellow 
Strand Wire Rope 

Built for heavy duty this powerful rope can 
always be depended upon to dehver a full 
and overflowinit measure of unusual service 
The strand of yellow is your protection 

Yellow Strand is just one of several grades 
made by this pioneer wire rope manufacturer 
One of these tirades exactly nts your purpose 

When makinS wire rope requ 1 1 ont ipecify Brod 
eriefc A Batcom manufacture Then you It know 
you II get your money a worth 

BRODERICK A BASCOM ROPE CO 

a 06 North Firat Stiwot, SL Loitb, Mow 
B*mdm Saw Twk u4 Swllb feewriw Si. iMit al StMMb 

AuthartMed off hHhagtrud ^ocofttfoa 


bellow Strand 

WIRE ROPE 



Power, Profits and Bessemer 

moct the severe aalea-oompetition of 
A 1034 hiduatrlat {danu muat operate with 
maximum economy Tha power aouroe offera 
amaain( profit poaalbUHieo—If you arc now 
using steam 

BfAc ent oil burning cnglneo ore not onljr raor« 
econom col o# regordo fticl but In motntenonce coot 
opocc saving «>P*nM ood cfncloncy there 

lo no equo to o Bcooemer oil burning engine (eocept 
la o few rorc coeco of wotcr power) 

Pe hopo yon requlro but IS H P perhopo a thou 
Mnd R P whotever your need may bo there to o 
Booaemor tngine that w 11 pay power plant proAta 
Our engtneera wlU bt glad to go Into your problemo 
with you and aSvIoc you without obligation Write 
or wire fiir a raproacniatlvc or deeortptivo literature 

THE BESSEMER GAS ENGINE CO 

14 York St. Owra City Pa. 


BESSEMER 


Send 

for this 
ButteHn 
jfisYm 

POSTPAID 



Prices of Bench Lathes 


■us 
9 x3 
11 z4 
13 X 5 


Qylck 

rhann 

$23100 

27&00 

344.00 


■tudwd 

C»M»S« 

$20100 

238.00 

294.00 



Sdentiae Aomrlcos IHgeot 

iOonUmued from page M) 
be sronited in a general way iwiler two 
headi (1) Tboae in whi^ dry deatniottva 
diaUBation takes place and (2) thcae in 
whh^ diatillation progr e rawe In the pveaenoe 
of auperheated ateam or goa In the wel) 
known Scottish type of retort# need fnr 
many years In Scotland ateam ia ttaed. 
Whether or not Boottlsh practloe wlU be 
followed in tbla country reigns tp be seen# 
but as the Scottish ^ants are today 
only ones operating on a Urge oommoridal 
scale, knowledge of their water requirements 
will be of value in eetimadng requiremeuti 
for plants In the United States If later on 
Amenoan retorts should be deaigued dlAur- 
ently so that thoy uae leas water or none 
at all this dcvelojmeDt wiU in many caaea 
be a point decidedly in their favor 


Electricity 

mMMriSeation of Parma In Swadan.— 

Abundant mountain atreuma make the dla- 
tnbudcin of cloctrlcal power to Sweihah farms 
a comparatively simple matter Accordii g to 
an article ii Elec World (83 4 fi pp tU ) 
at the on i of ih year IflSl more than M 
per eent of the arable land was electrified 
in a potential sense at a ooet of between 
and 2 per cent of the whole national fortune 
A thorough Investigation of the farmers 
needs of the possibility of rutting down the 
total cost of energy and of means to ralM 
the money fur 1 >col distributing networks 
has led to a plar that is now being ado| ted 
in large parts of tl e country This method 
aims at the formii g of local joint interest 
uuions among the farmers under the terms 
of special legiNlfltion o e inlo i embracing an 
area with a radi is of about foi r miles Every 
partner has to sign oi l share bond for about 
|5 per acre of 1 is cultivated ground He 
has besi lea t f mlsh a certain number of 
poles from 1 is own property haul maioriala 
and pay certain d es i roportlouol to the 
number of } is si are bon Is Cultivating the 
soil by tl ctrically driven tools Is s^l a 
problem tl at is waiting for a satisfactory 
solution Several methods have been tried 
The latest (the Fotsblads system) comprises 
a tractor vvith an electric motor and an 
armorel cable thnt is colled and uncoiled by 
a special device on the tractor thus having 
a consldcrobl rn 11 s of action It seems to 
open now pi ssibilitics 1 Icctric plows had 
previously bton used in Swedci only exper 
inicntally Ul ttnrul energy la also used for 
heating water for the cattle and in the dairy 
Quite a t cw fel 1 IS the electric conservation 
of fodder ii siloi 


A New Motor han been developed 
wbiob con b n s the otherwise confl cling 
qualities of high efiiciency high torque con 
stant SI I 1 and high power factor plain 
inducti n motor has the ii herent hsadvant 
age of operating at a poor power factor The 
squirrel cage in luctiou motor develops a very 
higl torque if the rtslatai ce of its rotor 
windings is high but urder these oondltiona 
the motor operates at low efficiency Tt ia 
Iioasiblc to raise the officiei cy of the motor 
by lowerii g the rotor resistance but when 
this is doi 0 a low starting torque rcsidlta 
Syndroious motors have the advantage of 
operatii g at constant speed but usually have 
low starting torque and low pull in torque 
To combine high efficiency bi{m torque char- 
octeristica constant spe^ and hJ^ power 
factor a motor known as the F^n Weichael 
motor has been developed Tbla la eoaentially 
a combination of the ii duction motor a^ 
aynchroDoua motor In addition the revolv 
ing member has a winding which U eawn 
dally a aynobronoua motor exeiting field 
These two windings are tespeetively con 
necCed to slip rlngt and a commutator 
mouBted on the rotor shaft. The operatloa 
of the motor ia such that it starts out as 
an induction motor and thntefore# has fndoo- 
tion motor characteristios oomea up to eyn 
ohroDDus apeed and operates as a aynchron 
ona motor and under very heavy loada puBa 
out of synchronism and again automaticidly 
beeomea an induction motor with high poll 
out torque — Coal Ago, 25 4 1 p 


High Prequancy TtlapkoM Cmnuil- 
caHon on l^.OOO-voTt linea botmea Jmdk 
son and Battle Creek# lOch, narka a di»^ 
duct advance in the art The bado advan 
tage of the high frequency tdaphona 1« the 
uae of tha power Unaa thwnadvm aa a conw 
rounloatloD circuit whleb, owing to its a tipgt - 
lor meehanloal attength aflorda a mors 
raUobla cirenft than the osoal tetephone Une. 
Tt« distance exceeding 15 mOea Ait ayabi 
ia cheaper to hutaU and matatain than a 
wim Itna# and it haa a asuiat prtHnldiig future 
for cttiM-atatkn oaa. The Ugh-freoveucF 



Does iron lower 
your product's 
quality? 

T he tlightett trace of iron in 
food, pottery, rubber, and chem¬ 
ical products li sufficient to mate¬ 
rially lower their quality if not 
completely nun them. 'Btrmy bits of 
iron—“tramp iron —wreck crush¬ 
ing and grinding machinery Dings 
M^etic PuU^ remove every 
last trace of iron from ground and 
pulverised products dunng proceaa 
—before it haa a chance to spoil the 
product or harm the machinery 

In the mining and metallurgical 
Belds Dings Magnetic Separators 
concentrate radium, nickel, and va¬ 
rious orea in the rMlamatlon fields 
and the foundry they salvage iron 
that could not possibly be saved any 
other way 

Does iron harm your product? 
If It does, Dings will raise its value 
Is your plant wasting good scrap ? 
The I>i^ usually pays for itself, 
and then starts payi^ you in about 
SIX months 

Tbe Dlnga Uboratoriaa maintalB a 
■ervioa ioi tha mining and metaUur- 
gtoal fltldi for a aoimoal fra a sam- 
pla of ora la analysed and if atnanabla 
to magnatic conoantration or tnat- 
mant, the beet matboda ata advfrad 
If this aarvica Intafasta yoo# aend 
coupon for diractiona on going abom 
making up anch a sample. 

The Dings tmUatina aia f ra a wr i ts 
for them Tbay may ba tba maana of 
pointing out a oonaldanhla aavlng 
lot you. 
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Make 

Ittimace walls 
last longer... 

00/nlnaiing this t 



If you b«v« ftrt tartek 
UttOM* tb6y (o b«d 
f u ta n y oooa thm Jelata 
apota—civ« 
ww Brkhacrvek: iha 
wiul iMlfta, raUnlnf 
lanaannry BUmkwta 
thta. 


-‘-and M»l 



tte the bricia, 
bM mr ooly ■ ftw 


— hutanJNtbrko ! 



Potind>i tn wKh A«1 
lat tiad trowalt h ftMma 
* kfUtlfM UalDf that 
outlaatt ftra bri d t two 

S lbuf tlm« It haa no 
ita Wtthataada tlOO 
( r Cutsiiown baat 


—anyont can do it! 


Von don't nood oUlM 
ma«pni to InataJl 
riea Any mao about 
'tlw pUiiiit aatt do It. A 
naapHy^a trowal and a 


trouWa ara atf that art 
fiaadad. 



—set undU Uhm dtU ^ 



Thto PUbrIao waU at 
ihaOCtoitidc^Chlcaffo, 
la biur yM old. Hava 
you walla aa oM that 
ara nod fcr aa much 
m^aandoa? You wUl 
hava U; Mat tbne you 
fOllM with PUbrloo 
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enrfonts an snperlmpoMd on and rocplved 
from th« power Unea by antennas airuoK on 
same towers aa the tranamlMriou llnr« 
operation of cbUIdk 1b exoctly tho sninc as 
with tt standard form of automatic tph plume 
For example when the loa I dlsputchfr at 
JeokMon doalreif to cumtnunlcutu with the 
autlon operator at Battle Creek he nu n ly 
lifts Uie receiver from the hook of hj'i de*k 
set and dials tbo number uMignml to the 
Rattle Creek station Tlie act of unhnnkiiiB 
starts up the hifch frequency telephuriL uppur 
atus at the Jackson steam plant and aends 
out n series of raodulatctl hlxh frequenty mi 
pulses over the 140000-volt power llni This 
impulse swiUi ncc is pickrnl up by thr ri*et l\ 
ing anteiiim at Battle Creek where It In kd 
tliroiiKli lUo high frequency receiver and after 
being amplified actuates a pair of nluy con 
tacts which notch up a selector If this 
selector pauses on the proper contact |Muiit 
a circuit is completed tiirongh the Ktutnui 
call bell, which then rings until tht statioii 
operator unhooks and nnswi rs tin call 1 ho 
act of unhooking starts Iuh hi|,h frequonev 
tranamitter and enables him to wimmunjcHto 
witli the load dispatcher Just ns though In 
were using a standnnl wire liiu nutomntic 
telephone It is to be pnrrienlnrly noted that 
the installation providis for the sinuiltane 
oits two way communication culled dtiphx 
that 18 , both parties are able to talk and 
listen at the RUtne time hm is the inv witli 
the commtrclul wireline teh phom —hloc 
World, 82 25, 4 pp, ill 

A Great Hydroelectric Plant which 
needs no man about tiu place while it fur 
nishes power to the industries of New I iig 
laml 1 h lociitfHl at Senrsburg \t on tlit 
up|n r wnt( rs of the Oeerfit Id Uhi r I xi*< pt 
Ing for the aeensionul visit of an inKimir 
it oiH rates in coniplote solitude It is wliolh 
automatic in its omilpr^I If m noan tnnihh 
srisca iu its meihanism it sUiita down ainl 
stays shut down until experts hav« iiiiidt 
UiIliKs right again But if the troiibli is tn 
fling and of a «ort to tsirrect itself tin lug 
waterwheel and g( aerator rest f<»r n timi until 
conditions are again iionuHl aiul then stari 
up again turning out tliilr tIkmisuikIn of 
horse jwwcr Its turbiin nitaling at IfiO 
revolutlonB iM<r minute drives a gunratnr 
having a eupaeity of tl5<k) liorso power The 
only help from human In mgs that is niiuinMl 
iH an oeeosional looking over and nttuitmn 
to tho Uibricaliug systrm nnd runod>nik of 
any trouble, or sit the governor mn him ism 
to prmluce a given amount of iiowfr m to 
start up the turbine ut kotth pred* t< riniiud 
inomnit If left to Itiwlf to run sn it wants 
to tho turbine will Mtart up when wnt« r 
urrivcM in suffiHent voIura< and will Hliut 
down when the water falls bilow tin elhci 
lilt limit Should a bearing becorat heatid 
the pinstiiok gate cIohim in which i aw rii‘ 
wheel will stay idle until exp* rts conn and 
runcdy the irouhlr But wlun gtiu rator 
windings become too warm tlu miit sJmts 
down onlv so long as tlit ti m|M-ruluri re 
mains abnormal \Mun the wlndlngK cool 
oif turbine and gmerator run along ni* rrJlj 
again In times of high water, whin thi 
river flow itself is ample and storugi water 
is not a factor tin Siarsbiirg plant riiiis 
right along all bv itself day and night a 
fsinstant dependable Roiirct- of isiwir It is 
here that another automatic function is im 
portent, the regnlntion of power gimrateil to 
tho load Imposed When tho load falls off 
tho action of the governor caasts the supply 
of water to decrease proportionately, which 
moans the production of a smaller amount 
of power — Sclmoe fferrica 

General 

Poor GormoByT—Germany Ik steadily 
winning back her pre war trade An instnuci 
IS given in an Oilitorial In /-Jnpificcrinf/ (No 
3028), where tho import trade of South 
Africa comas under discussion In 1011) the 
importation of goixls from Germany onl> 
amounted to a few ibonsnnd poumU in value 
TTiis was increased to over one million 
t>ounda in 1821, and a further extension to 
over two and a half millions was shown in 
1022 The exports to Germany from South 
Africa—which however, do not include sny 
gfHKls resold to Germany from the T niteil 
Kingdom and other Buropwm countries—show 
similar expansion, and have reached the 
figure of 2,875,0001 For the same period 
American trade haa anffpred a decline. Gtr 
man competition haa been shown most keenly 
in all daasca of domsstic ware. In the 
nlatainum ntenatl market German goods 
account for five^dxthi of tlrt total trade, and 
aomawbat almilar oboracteylatlci are nppar 
ent In thi trade in enamel ware When the 
retama for afHonltnral machinery are re¬ 
viewed it U apparent that German compoti | 



*^A Columbia, please* 

I HAT’S how to ask for a sure-to-be- 
good dry cell. Name it! Insist on 
umbias! There’s a snappmess to 
their power that you’ll like. It lasts. 

You get more battery life for your 
money Slow to spend their strength 
—quick recovery as they rest. Always 
fresh, because dealers sell them so fast. 

Most economical battery you can buy. 

You seldom need new ones. Great for 
radio dry cell tubes. 

Columbia Dry Batteries are sold by 
electrical, hardware and auto accessory 
shops, radio, marine supply and imple¬ 
ment dealers, garages, general stores. 
Fahnestock Spring Clip Binding Posts 
on Columbia Ignitor at no extra cost 
to you. 

NATIONAL CARBON COMPANY, INC 
New York San Francisco 

Csaadlan NctJoiul Carbon Co Limited 
Faetary and Oflioas Toronto Ontario 


Colnnibia 


Diy Batteries 

^ ^they kst longer 



DootMb and biaxcra 
Ringing butflag alarms 
Brotecdng bank vaulcs 
Caning Pnllman portan 
Talqihone aiMl tvkgnph 
lighring Cants and 
oittbulldliigs 
Oaa angina Ignldcn 


Tractor ignltloa 
Starting Fords 
Firing blasts 
Motor boat IgnittOQ 
Heat regulatora 
Electric docks 
KtSo**K** 

Running toys 
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THB TRUfiCON STANDARD BUILDINGS SHOWN ABOVB ARB 

ToN ClmdAiuitl AMmiofar Co Norwood. Ohio. Lower Itfu VtoMo Tmetor Co 
MoiiU*. Afau lower lUf h«t AopUmm Pearl Button Co.. Son Jtuui Pocto Rko 


SETTLE THE BUILDING 
PROBLEM NOW 

The problem of expansion Is always with the growing, thriving 
business. Additions to present buildings, greater storage capac¬ 
ity, a new building to house this or that department all call for a 
building program, difficult or easy according to the course followed 


Truscon Standard Buildings 

Where new buildings are being considered it will pay to learn 
about the Truscon Standard Builoing plan—the quick, economical 
method of buying buildings With Truscon Standard Building 
construction troubles vanish, inconveniences, delays and hiji 
costs are things of the past In their places are Individual, long 
lasting, satisfactory buildings 


You know what Truscon Standard Buildings will cost before you 
order them You get your buildings on time as wanted and the 
vexations, delays and annoyances of ordinary building methods 
arc eliminated Tlicy arc fireproof, long lasting and built for 
individual uses 


Make your building dollar do full duty Get the most out of 
the money you will spend this Spring in new buildings If you 
are interested m buildings of this character send for useful infor¬ 
mation, Return the coupon or use your own letterhead 



TRUSCON 

H^arcAouKs era/ Offiett from Pac^ to Atteniie, 

For oddrtsjot Mc *bfwT}t of ptintipbi cUks^ 

Canada, IValkorvilU, Ont Export Dhf Niw York 
Send u»chi) building book and suggestions oo building to 

be used for „ „ „ _ 

Length. „ Widtk. . „ Height 

Nama „ „ ... 

A*bm. . - > t^A4‘Z4) 



Uon is keenest in the market for dairy 
ntensils and ploughs. The old German pod 
tion In fencing wire and other wire prodoeta 
has boon re established Oermany alao Bup> 
plkea a large proportion of the iron and steel 
requiremenfa of the iViminlon In this field 
«hfr has two*flfthi of the trade in roils, one* 
quarter of the market for pUtes and suppUes 
one^half of the importation of iron and ateel 
pipes. A markedly reduced demand for her 
general machinery and electrical goods Is, 
however, manifMt The chief import obtained 
from America U mincrol oil and its aatoci 
fttod products Laet year American machln 
ery and electrical goods amounted to 1600, 
0002 . but this year a report shows a rmluc- 
tlon to 583,0001 There are markets such as 
that of typewriters, where America had 
practleally a monopoly but Is now being hit 
by competition Britain now bolds 20 per 
rent of the typewriter market and Germany 
13 per cent The American share of the trade 
l^ploeks and watches baa uow mostly gone 
io Germany and Rwitxerland 

How Is Steal Wool MsdeT-^CerUin 

American manufacturers produce steel wool 
from high manganese besMmer wire by at 
tnehing ono end to a powernlriveu drum. 
Tho wire is ptdled under several knife blades 
of the saw tooth type arranged in tandem 
In an Inclined positiun similar to a bit in 
a hand plane Triangular shaped silvers of 
stcol ana shaved from the wire and when 
I about se\en eighths of the wire is converted 
into steel wool the residue becomM too thin 
to withstand the pulling atri^ and Is dts 
carded In later type maddnos the wool is 
prodneed by drawing the wire through cir¬ 
cular cutting dies Foreign made steel wool 
is produced by first ahuving a thin fiber 
from soft steel wire in order to present a 
1 flat surface to the cutting tool The \dre 
j then Is stretched over a frame but beneath 
; tho cutting tool In such a way that the wire 
is shroddeil into filaments of triangularnihape 
I crosa eoctloli This shaiic renders the wool 
1 sharp for abrasive and polishing purposes.-^ 

I Iron Trodo 


Roliug a Diffraction Grating for astro- 
nomkul use is perhaps the most difficult 
task ever faceil by man, says a writer in 
Amer Machinht (60 5) Some idea of the 
difficulty may bo gained from the following 
spccificatious for u flt^-ln plane grating 
1 he ruled surface is to measure 4x5 in and 
it ahull consist of 76 (MX) lines, each 4 in 
long Each lini must be so nearly straight, 
that the maximum deviatioii from absolute 
straightness shall be loss than 1/1 (XX) 000 
inch. The spacing must be no accurate that 
no lino niast bo ‘out* of its ideal position 
by more than 1/1,(XX) 000 inch All the linos 
must bo acenrotely alike in shape, that Is, 
tho wiiith, depth and form of groove must be 
the same for all The machine for doing 
this ticklish piece of work is diiicribed at 
groat length In the source mentioned, and ia 
now in operation at the laboratory of Mt. 
Wilson Observatory in Pasadena, California. 
Tho grating to be ruled by means of a dia¬ 
mond is a polished blank of very hard alloy 
The wormwUetl for operating the lead screw 
which foods tho work tablo under the dia 
moud carriage, has 1,2(X) teeth. The lead 
screw has a pitch, expressed in fractiuDS 
as 007874 in The worm makes exactly one 
turn in feeding for each line to be ruled 
Therefore the advance of tobic uud work for 
each movement is 0 07874 -}-ia00 or 0 O0QP656 
inch. 

Gm aa an illumJnant haa largely given 
way to electricity Gffband, one might be 
tempted to make the fftatement that its man 
ufactnre was dcoHnlng Yet, eays The Am 
Oao Journalf more than oue hiUlon cubiefoet 
of gas a day were use«l in the United States 
laat year This represents a 20 per ceut 
increase over the previous, and itself a record 
yokt Its mauufsctiire thus appears to bo 
incrcaajng Tills prmlnction would be enough 
to fill the **Bhenandoah 466 times each day 
In making a digest of the technical press 
one is constantly being reminded that kite 
ffua Industry is a large one It supports an 
exrtptlounlly prolific truile press and tho 
contents of that preoa show that the iodus 
try Is kt*cn In its competition with electric¬ 
ity as a source of power and light gancm 
tlon, Every opportunity to exploit new open- 
Inga for gas sales Is pUyed up strikingly by 
the special press of the gas industry This 
keeuncBS of competition U reciprocated by 
the electrical industry, and the pubUo bene¬ 
fits by the practical reaultt of the ooutest 


;'“"I Agaiiwc uottqn noi 

WaeflJ haa at last been l^roaiHit consldaf 
ttbly nearer ultimate auceoss by ^ dlaeevarj 
that calcium arsenate is the bast axhrtlBJ 
“dope” for them dearmedve peetaTl^ 
comes a naW and better proosse -for maldai 



Even a Barber 
Pole May Be 
Motor Driven 


T^ERHAPS you« like the invra* 
Jl tor and manufacturer of the 
animated barber pole, are developing 
a motor driven novelty, tool or ap- 
I^iance. It may be, too, that a per¬ 
plexing power problem u handicap¬ 
ping ita succesa* If so, wemvite you 
to utilke the eennoes of our Engi¬ 
neering Department. 


This department, for many years 
closely in contact with the uses of 
small motors, is accustomed to adapt¬ 
ing fractional horsepower motors to 
*^ew fangled'* applications, And 
to those manufacturers, who antici¬ 
pate a diange in the power unit they 
are now using, the advice of these 
motor experts will be especially 
valuable. Write them any time 

Dumore motors—dynamically bal¬ 
anced, operate quietly, without vi¬ 
bration. Bearing trouble is thus 
eliminated—long, carefree service 
assured. Operating on alternating 
or direct current, DUMORE high 
speed motors are exceptionally 
adaptable These speoal features 
qualify DUMORE motors as the 
logical choice of manufacturers who 
require high speed power units for 
the products they inake* Scores of 
manufacturers of motor driven tools, 
novelues and appliances, have found 
in DUMORE motors a satisfactory 
solution of their power problems. 
Why not investigate and learn \ihat 
these sturdty moton can do for you? 


WISCONSIN ELECTRIC CO 
4870 Sixtemthhbr fladae, WkooMln 



Typa A S tflp pad 
oSnotf qpwotfw oir aSot nfe 





Dumore 

RuctianiiEPMatm 






Arm*. 1924 


SCIENTIFIC ABtERICAN 


271 


tbtt chmteBV Mcomp«ni«d hr tho hope, 
toiptmtA by Ufr§, Beoord, <85*0, 1 p >, 
thel it Witt evetttiuUy be iowered ia cget tp 
tbeiP«w«r X proeoM perfeeted after fteveral 
]r«Ar« of ardnoue labor by A. hi Kennedy, 
pf Montgomery, Ala., and Dr Stewart J 
Lloyd, of the UnlTeratty of Alabama, depart 
ment of cfaemlatry, under the direction and 
at the expanae of tba Alabama Power Com¬ 
pany, wiU be uaed for the prodnotion of the 
poiuon Tbe Oeneral Blaotrie Company alao 
materially aaaiated In the experlmenta glv 
ing both Dr Lloyd and Mr Kennedy accesa 
to their Schenectady Rewerch LaboratoHce 
and the aaalatance of their englnoering atafl. 
The old prooeaa Involvea the tiae of largo 
Quantitiea of nitric arid in the oxidation of 
white graenio. expenalve both iia to ooat of 
production and inreatment. The Kennedy 
proceaa ia deacribed aa an extremely simple 
one in whfrii doctrlrity takes the placi of 
the nitric arid, thus mlnlmlxlng the danger, 
and mibatantlaUy reducing the initial outlay 
of capita) aa well aa thereby reducing coat 
of pr^uction It i« dairaod that the product 
so obtained ia luperior to that made by the 
old procew. 


Notion Picture Fllma-^How Long Will 
They LnatT—From time to time we hear 
of the sealing up of motion picture fllma to 
be eared for the boneflt of future hlatoriauir, 
and the natural question always aeked in, 
'‘How long will they laat?*’ One answer to 
this is given in a partly facetious note in 
and Min Jour Presa under the caption 
of, ' Outdoing King '’Dit " A Chicago film 
manufacturer ia preparing a collectiou of 
motion picture Alms, vlsueliaing mining and 
other Industries for presentation to the 
Smithsonian Instltntiou fur preaervation Of 
his tochnical staff this munufanturer askod 
the same questlou, and whs Informed that 
they would last anywhere from 10,000 to 
50,000 yeara. Tlic vault in which they are 
scaled must not according to Htipulatiott, be 
unsealed for at least 5 GOO yeani 

Highway AdTertiring Signs are being 
done away with in England where some of 
the principal businean iutereata d(*cldetl to 
withdraw their signs from the countryside in 
sympathy with tbe movement for the prwer i 
vatlon of the natural beauty of the londscaiiQ 
The exsmple was set by a very liirgo distrib ; 
utor of petroleum products This company 
came to the belief or rather a ronlwatlon 
of the fact that these immense advertising 
signs were doing them more harm than good 
ill that mutorista who were the toglmd eon 
immere of their petrol were being forced 
while touring to view the Inndsoapo through 
a sort of low visibility sert'cn of thtir ttdv< r 
tiring and ao were uncunsriotisly building 
up an antipathy complex against tbt edvor 
tiser This good example was soon followed 
by others who no longer wen able to set 
up tbe defense that "others were doing it ” 

Uncertain OH.—As the American peo¬ 
ple have too recently learned oil seems to 
belong to tbs uuo who gets it Au luteresuug 
situation ia describeil in The Lamp, a house 
organ of the Standard Dll Vo of N J, 
wherein the ownership of the oil from n cer¬ 
tain welt waa contingent on the flnctuntion 
of level of a lake The entbusiasm developed 
in Vcnestiela a year ago over a well that 
flowed aa much as KKI.OOO barreia in a 
siugle day resulted in several curiositlLs in 
drilling The great well itself, after Ailing 
the neighboring swamps and covering the 
nearby aurfnee of Lake Maracaibo for a 
radlue of aevnral miles with « scorn of oil 
sanded up and had to abandoned The 
waters of tbe Lake adlolulng the concession 
on which the big well was located were 
covered by a ooncesrion that cxtcnikd to the 
water’s edge Under the terms of the con 
cession any well drilled must be under water 
but there was no rcatrictlon as to the )oca 
tinn of the rig. Consequently, the derrick 
stonda with two of its fonndations kne<. deep 
in Lake Maracaibo but the bulk of the rig 
*s on dry land where the drilling rights be 
long to a different conectrionnire So long us 
the fraah waters continue to lap against the 
coHing the title to the oil will remain nn 
questioned, but slHudd there bo a fbw inches 
drop in tba level of Lake Maracaibo a scri 
ous problem may arise 


Gettiiif Hflot From (h< Center of the 
wth ia inwrftcUcaUe, accordlnsr to the 
Bureau of Hmeor In descending beutnth the 
surface of the earth the temperature in 
creases oobtfuuously with depth at a rate 
varying from one degree Fahrenheit for 70 
feet lit depth to one dagrse in feet, ac- 
cordhif to tbd region when it has been mea 
Him bev« ascended over Ate miles 
abbva mfiites of the obrib. II they could 
M mtles bMpw tbe sUrfsos In a Shaft 
thiArdeep a tsebrn of temDersturs would 



Timken In Industry 


It takes time to solve industnal bear¬ 
ing problems. Each beanng application 
differs somewhat from any other 
Each must have individual engineenng 
attention ' 

The progress and growth in the use 
of Timken Bearings in industry has not 
been starthng or spectacular But it 
has been a steady progress built on a 
study of each beanng requirement In 
cooperation with industnal engineers, 
the proper Timken Beanng for each 
application has been determined. 

Today, there are Timken Beanngs 
rendenng trouble free service in electnc 


motors, power transmission equipment 
of all kinds, machine tools, matenal 
handUng equipment such as conveyors, 
mine cars, industnal trucks and over* 
head trolleys, and in scores of other 
industnal applications 
The results in each case have been 
the same—longer beanng life, greater 
freedom from trouble, less lost power, 
simplified lubncation 
Timken engineenng cooperation has 
helped m many successful beanng in¬ 
stallations Possibly our expenence 
could be of value to you If so, call 
upon us 


THB TIMUN OOUXa BBAOINO OOMPANT, CANTON, OHIO 


TIMKEN 

Taperea 

HOLLER BEARINGS 
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rtMb«d, and it wonU m&m m (hovffi 
It oofht to be poHOIe to otilUe diet bMt 
M ■ eottree of power* free aod perpetaaL Tbe 
principal dtfRoulty Ui fiot the ooet of peoe- 
fo great a (tboogh a abaft 
5 mtlee deep wonM coat |WK)ft»000 or laore)* 
bwt tbe feet that tba amomtt of beat that can 
bt derived from Hot roeb le not proportional 
I to tta temperatiue* but li Hmlted by tbe con 
Idnctlvity of the roolL Comparing tbo beat 
i with water filtering tbrongb portma rock* it fs 
I evldeiit that tbe amovnt of water tbat can 
get trough in a given time U o»t dependent 
upon the amount of water avaQabte, or even 
po Ita preaaure, but dependa dilefly on the 
poroaity of tbe rock. Tne beat conductivity 
«f rock ia low, and in order to get any c o^* 
titrable qnaoUty of beat tbrou^ in a uw 
of time the area of nrfaee expowd moat w 
Inrge* The aocond important dUfibnlty de- 
pendi oD apace, tbe heat la available five 
mllea below the anrfnee but it can only bo 
tiaefnlly omjdoyad ou tba aurtaoe and bow 
to get it then without loaiug moat of it on 
the way la the problem One auggeatlon ia 
to paaa water down, and drcnlate it through 
large galleriea at the bottom, tboa giving it 
time to take up the beat, even at ^ alow 
rate of tranafer that exiata. Thii wonld five 
oa water at a high tomperatara and pret* 
care, but at the b^om of tbe abaft, where 
it la no more naefol than ice ia in tbe polar 
reglona. In rliriiig to tbe top of tbe i^nft, 
tbe hot water would cool down at nbout tbe 
aame rate aa It banted up in deacending Even 
with extremely eAcient (and expensive) bent 
luaalatioD on the up going pipe, ao much of 
the heat would be lost tbat wbut remained 
would not pay for the coat of getting It, 
at leaat until coal nud other aourcee of 
power are much more expenalTC than they 
are now 


Industrial Profl^rtM 

New Proeeaa for Obtaining Low-Aah 
Coking Coal*—Almost all eokmg coal dis- 
trleta contain Urge quantitioa of coking coal 
of higher grade than any heretofore available 
for mnktng low aah metallurglc coke ThU 
low aah coal exiata in coal beds of both gootl < 
and poor quality and ia acattera<l through 
the coal in inaiM«H from ^ inch np to 1 2.1 
^ or 4 inchce in diameter There la no visible 
diatinction between these maam^i of pure coal 
and impure eon) As tbe specific gravity of 
each piece of coal depends upon tbo quantity 
of nsh proaent in that phs*, the illfferenoea 
in specific gravity can be used for separating 
the low aah and high ash coal The apeetfle 
gra\4ty Inorousca about Ot for each per cent 
of aah If fu paratioD be made by a "float and 
idnk’* methml by introducing the coal Into 
s liquid of the demred specific gravity, as 
for cxumplfl 1 36 all the coul having a spe 
ciftc gravity leas than 1,86 will float and all 
the coal haling a greater speciflo gravity will 
sink 4n exact separation thus can be made 
dividing tbo coal Into two grades. Solutions 
of high gravity and liquids can be used for 
making such separations export men tally but 
not Commercially Howevor, the aand floU 
Hon process oan be used by which a liquid of 
any desired specific gravity can be pr^uoed 
and utilised to make such separations Tbe 
sand flotation procc« udliiea an agltatctl 
mixture of sand, or other suitable material 
and water as a "fluid maw" of relatively 
high specifle gravity Tbe sand^^s kept In 
enspension lu the water by controllable 
meatHi for providing agitation and readily 
can be maintalufMi at any desired apeoifle 
fraxdty Tbe specific gravity is under doM 
control and can be i arlod accurately at will 
Tids process was introduced in the antbra 
cite dutrlcta of Pennsylvania two yearn ago 
There now are six planta in operation and 
another Boon will be completed—/ro* TVaile, 
74 8. Ip. 

DitpMAl of Creamery Waatea by the 

activated sludge method has proved aanafne- 
tory in laboratory aaperlmsuts at Iowa Stats 
rotlege, Ames, Iowa, made by t>t Max 
Levine. A ersamery waato dlfferd markedly 
from ordinary sewage in many rSapecta Vat 
particularlj in tbat it contain* the carbohy 
drate lactrosa wblcb rapidly uadtnwoea awd 
femcntatlon, thereby nndeHttg the waste 
extremely refractory to septte tank treat¬ 
ment Ordinary digestion of ereitoery waaM 
develops BO nmch acid that the rd^ar'W 
gime of a septic or InboS tank U sutirely 
upset if tbe creamary vohims U at all a 
o^dsraUa portion of tbs aanrags. TVs 
right Und of digesting baetoria Cannot 
on add media, they tbnta in a 
jdki^mediont Obstrratlbna were teada toi 
tv* effect of asrattoA wt v^rtoka ouMentirto 
tians^^sUto^^ of 

trogenons matter. totUcTO^ Ptfnffito 


Md MMVti «r MW OM j U t WWi, 
vatsd may be devdepafi tn 
wsi^ fraw ^ peg oaavaktm AnMpIn 
ef 8 par osH aklm ndfik for Iff to 
ia bnttlto er Ia kan^ (wti^ 96 m 
aotivatod sindgs lid fiO to 60 mk eto 
par gallon) effected tofitM rsdnetinoa ki 
tntbtoltr, aefaftty, to^ anUda, aaMwtto nltto* 
gpa sbd. particularly, nxjfsn oanitiM kN 
demand Esdoctioni of ^ to flO 
the wygmt rsquiromenta igsg* gtomfajuy ^ 
taUed —Jfag NewsoJEeeofd, Off tfi» g p, 

ItaMtar Ftooi^K it. a^rdivtf W * 
weitor in /Mto iSabW WwW (ffO, fl pjp, 
t^), destined to beeome as gep^l arm* 
bar boela. Tbs development of leas than thm 
years in the produotkin of ontitipl* ookwed. 
reinforced rubber floorings in wktofa Um 
cotton fiber baa been reduced to tbs msresi 
ftasue and vuieantasd under high ptssdors, 
has oopvlnesd many persons as to tta desi^ 
ability in many dUEsTent dSMsa of bufidtoga. 
Its mipplementary um tor walQsedtinA Venias, 

■ ' U 


_ _ fea¬ 
tures In all types of flooring wltb mms of 
the dtaadvnntagos. It has no drawback ex 
cept that tbe first cost la aomswkait bIgbM 
than other types of floor wkisb an neos» 
asrily temporary in riiaraoter. ttsintorssd 
rubber properly applied wiU last aa tong « 
the bou^ This oonutry wUl be using rsia 
forced rubber flooring at an annual rat* lai 
in excsss of 100 , 0001,000 squara feet withii 
ten years. 

Making Metai Pattanu by ISUetiw 
DapoeitlMi^This method ia parhapa tlw 
one big advance stop mads In the proouclni 
of metal patterns in tbe last twenty Ato 
T rars. Casts of wax, plaster nf parla, or 
any fusible alloy are token of the pattetti 
to be reproduced These easts are mads of 
conductive material ou the impresston sur- 
faeoB. In the cast of wax or ptaaber of paria, 
graphite Is used to make tbe conductive aur- 
fnoe. Contact wires are inssrtod in the casta 
to make a connsetion in the {dating tank 
nnd condortlve surface of tbe east. Suitable 
inaulatlon la given these casts to prevent tbe 
mrtal from spreading on the non>«oncluctive 
Hiirfaccs. These casts are tbon ptsced In the 
desired plating solutions, and are allowed 
to run until tbe desired thieknesa la obtaliied 
The oasts are taken from tbe bath and tbe 
motul driiosita removed. They are bached 
up by some suitable allay, such as white 
metal to gi^o strength, if neomaary Tbe 
partings arc then diecfcod very clos^ and 
macblnetl or ground off if required, and from 
this point the procedure is identical with tbe 
old methoil The method Is so aensitlTe tbat 
it will reproduce the finest hair line. It Is 
powdble to ascertain whether tbe patterns are 
made from a mafangsuy, pin^ or metol orig¬ 
inal, aa In mahogany, tbe grain of tbe wo^ 
can be clearly seen on tbe finished artirie. 
Center lines on wood or metal patterns to 
be reprwlnced ahow up very plainly This 
metb<^ Is fast being adopM by many of 
the targe automobile manufacturers In tbe 
Lhitod^J^tes, due to tbe high degree of 
nCcnra<7 obtained in producing dupllcato 
metal pattorus. as well aa tbe comparatiTriy 
low cost—ifetoZ /ndn 24 8, 1 p., ill 

A Naw Bqmer for Roffneriaa has boon 

placed on the market in which there art 
two nparatqMEM Tbe steam enters tbrongk 
the upper pii^wd the oil throuib the lewer. 
In thAmlxtng dmmber tbe oil ibMa to about 
the bu|m the cop. As a result of tim whirl- 
Ing inoiKm riven to tbe steara, wbiob ex¬ 
pands over the curved surfaoM ia a mauDcr 
stwllBr to tbe expansion wfaldt oocon in a 
steam turbine, tbe oil and steam become In¬ 
timately mixed abd flU the entile lumber 
The mixing chamber torves as a veearvolr 
and tends to prevent tbe sudden ebanesa |v 
the rile of tiw flame which are apt rsmtit 
from fluctnationa to oil or itsam pfcsaain 
This action is comparable to the Mtiaa of 
an air chamber on a pump to stsatfh^t ^ 
discharge pressure^ The ofi tm be^iM 
prsascure or gravity Aa low as 96 pound* pn 


•qua) 

PM 


isra inch steam 
atomiaatton oi 


prsmoro 
if the ait* 


lore wfll effsofe i 


Tba Ntw Hifk'PmiMM SUdM BtfOm 
have intKKtooed a immbef el b«w aonablarih 
tioos. Bvtdentiy, tUpka tbs /raw Ape, any 
onoertriaty retardtog the aihUHy of matorUls 
used lor vatvw, britois, pt&tog, tomatii, etsk 
to witimtitod the strsas of stesn p r wa n? as 
up to 19w Ibn. par «i«are todk w dttar 
tPsatod- fjks problem wsir W 

not exassdlkg TffO 
daMMiw ftka I 
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Y ou ARE bound to be happy with a Willys*- 
Knight. Happy m the very beauty of it—m 
the silky action of it — in the price of it— 
happy, most of all, in the wonderful way it keeps 
going on and on and on without need of tinker" 
ing and fiissmg with the engme. 

The Willys-Knight sleeve-valve engine actually 
improves unih use. No hammering cams. No 
clicking springs. No valve-grinding. No bother 
with carbon. No sticking valves. None of the 
woes of ordinary poppet-valve engines. 

This is the same type of engine used in the cost¬ 
liest and most famous cars of Europe. Willys- 
Knight owners report 50,000 miles and more 
without so much as touching a tool to the engine. 

/ If you want real happiness in a motor car—and 
f bigKr mileage —own a Willys-Knight. The day 
of the Knight is here! 

WILLYS OVBRIAND, lae. TOLEDO OHIO 
Soles C<K Toronto, Con. 

^^(UMCnitht Modeb 2-|»ow J^wdster |n75( 5|Wtt Tonnn^ dII75 7 ^Tom^| 1325 5 pou Ccmpe Sedcm (Standard S 1450 Deluxe $ I W 
SfMi $1795 tux* $1895); 7pO«.Sedcm |Z995j oU prices / o h Toledo Ve reserve the right to change prices and tpecifications without 


rv 
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WILLYS OVERLAND, lae. TOLEDO OHIO 
WUlyiOveriaiul Sabi Co. L«L Toronto, Con. 


/ILLYS - KNIGHT 
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SAVED 10 PER CENT OF 

THIS 105,000 TON PILE’ 

This mountain of coal representing two 
months’ reserve fuel supply kept on hand by a 
large New England Ught and power company 
would have to be 1^500 tons larger were it 
not for the savings effected by Sturtevant Fuel 
Economizers. 

A Sturtevant Fuel Economizer is a series of 
metal pipes thru which the feed water circu' 
lates before entering the boilers; these pipes 
are placed in the pam of the flue gases as they 
pass up the stack. When the gases hrom the 
fires are ready to pass up the stack, their tern, 
perature is around 550°. A Fuel Economizer 

E laced in their path absorbs about 250° of this 
eat—the heat for which you pay cold cash. 

One of our power plant engineers is located 
near you. He will be only too i^ad to look 
over your plant and give you an approximate 
estimate and the cost of installation and what 
you should savi by the installation of 
Sturtevant Fuel Economizer, or where other 
Sturtevant equipment will bring economy in 
your plant 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park. Mom. 
Camden, N J 


Plontf located at 
Framlnghiim. Mam, 
Berkeley, Cal 


Sturtevant, Wise. 
Oalt, Ont 


Sat«i EtitfHMrfnff Offiett 
Aclaniii Gk Lo« AnielM, CnI 

Roatoo Mma Mootrnl P Q. 

Buffalo N Y Naw York City 

Gamdan, N J Pltiaburah Pa 
Chicago, in Portland Or# 
Cincinnati Ohio Roebaatar N Y 
Clavaland Ohio Re Loula Mo 
DaUaa Taut Salt Laka City Utah 

Datrolt Mtch SanPrandaco, CaL 

Hartford, Goon Saattia Waab 
Indlanapolla, lad Toronto Ontario 
YVaahlngton D C. 


Fordca Rcprcaantotiaaf 
Sturtevant Bag. Co Ltd London 
Sturtevant Cle Parfa 

Amaricaa Trading Co Toklo 

Anarlcan Trading Co Shanghai 

^tton NelU Eng and Mach Co Manila 
^tton NalU It Co Ltd Honolulu 
H P Gragoc/ & Co Ltd Sjrdnay 
Blair Raed ft Go Lt<L WallJngton 
Waaaalhoefc and Poor Caracaa 

Waaasslhoaft aad Poor Bogota 

Ganaral Machltury Co Tampico 
Padro Marcinto Inc, Lima 

Companla Italo-AmarlciMui da 

Intpertadon Buanoa Alraa 

A. B Bafkar iohaanaaburg 




Sdsntlflc Aaertcu Dftwt 

(Cohflnsed from pdpi A7t) 
two p«per«, one by W J. WoUeoberg, uslfft' 
gut profeeaor ot DMcfagniegl euffittegriiiff ftt 
'Jtsle Univerelty, and tbe other jointly by 
C V Hlrahfel^ obief of the fowgrefa 
Dptment of the Detroit Baboon Oo,, end 
F, O KHlenvpood, professor of bett power 
engineering at Cornell Untveratty Hr Woh 
lonberg finda that the tbermal effldoaey of 
B gmierating itatlon fglli off beyond g prea* 
•ore of 1000 Iba. per aqnara Inch, while 
Hkahfeld and ISlenwood oonclode that thle 
aAoicincy abowa oontinaoag improvement be? 
ypnd 1300 Ibe, per square Inch, whieb wai 
the highest pressure for which they made 
their calculatlona Taking Into aocount in 
vestment charges, maintenance and fuel 
rhargos the authors show that the maxi 
nmm commercial efficiency is obtainod at a 
preasuro of 000 lbs per square inch, tialng 
coal cimtlng 9S a ton and at a pressure of 
40^ lbs per square inch with coal at |8 a 
ton Apparently little ia gained beyond pres¬ 
sures of 000 Ibe per square litoh when coal 
jpost |5 a ton, or 700 lbs per square inch 
^ben the cost of coal la 98 a ton 

Economic Waste ia Bucceasfullr being 
warred against by the Department of Com 
meren There have been altogether too msny 
sites, sbapos and grades of a thouiand-ond 
one differeut mannfartnrod products Oom 
mon sense Indicates that in the majority of 
these cases the buyer would be as well sat 
Ufied If he had a ecore of siaea of, say 
bedsprlngs or of paving bricks to choose from 
instead of that many sites made by each 
manufacturer, with each manufuctnrer*s bUok 
all different In some degree from those of 
other maniifncturers of the same product For 
this bad xltuution no one is tob( blnmod but 
it was recognised that if they could be 
brought to a common agreement by some dis 
interested outside ageney nu immonse amount 
of economic waste would be climinatiNl This 
work of the Department of Commerce has been 
going on for quite a time and has permeated 
scores of special industries Most manufac¬ 
turers ha\e only too glad to weed out 
odd sises, etc, of their product, since the 
genera) reform assures them that their com 
pctltors will not profit unduly by the weed 
iug out Of course this work results in n 
sort of ntandardirntloD, and while one roan 
may regret, for instance, that the peruHur 
variety of machine screw tliut he has been 
using hns been dropped, the majority will 
be please<l because they will find that there 
fs a bitter future chance of matching the 
sine, thread etc they want About 80 per 
cent of most proilucts have been dropi;^ 
The work Iins gone on quietly and without 
great notice outside of the technical press, 
but It has recelxeil considerable nodco In 
the latter If tlm actual saving of material 
and hurosn effort brought about by this re¬ 
form could be made In some other manner 
that would be more dramatic it would be 
emblujsoiHHl on the front page of every nows- 
papir in the country 

A New Non Corrosive Fipe-Lining 
Procese.—Some attention is befng given 
in Britain to a system whereby cast Iron snd 
steel water pipes can he lined with oon 
Crete to prevent that corroeiou whlofa has 
always proied siuh a trouble In the past, 
Thesi. piiies sre being manufactured by the 
Hume centrifugal proeem whereby tiro pipes 
are formed in revolting moulds. Experiments 
made proved that concrete would adhere per 
raaneiitly to a polisheil and oiled surface 
The process is carried out as follows port 
land cement and crushed granite are the 
materia s used \^ hen ready it is conveyed 
to troughs which lie alongside each of the 
centnfuga) luuchines used for the actual 
manufacture of the concrete lined pipes 
Ulngs are pi acta] at each end inside the 
pipe to retain the concrete In place, other¬ 
wise us soon as the pipes started to revolve, 
some of It would be •ejected at each end A 
slow rotary movement is then given to the 
pipe and la contimietl for ten minutes or so^ 
and, while this Is going on aand and ce¬ 
ment are introduced ut such end The oon 
Crete mUturo adheres to the internal surface 
of the pipe by csntrlfngal force and as 
soon as sufficient material has been intro¬ 
duced, a hand tool being used to get tlw 
mixture along the pipe the apeeil of rota 
tfon is consiilerablj Increased reanlting In 
the coarser parts of the concrete being made 
to close Dp to the surface of the pipe wUlst 
U also results in the liquid in the concrete 
being slowly evacuated from its body The 
liquid really forms a tbtn film on the aur 
fkos of the concrete bnt as aooa as the pipe 
stopa spinning this film falla to the 'bo&m 
ana can be brushed out wbea tbe tiatefMl^ 
(CoattoiMd 4 # pogg I74> 


KEYSTONE 

Rust-Besistial Gqi^er Sled 

K^m^E 

Black and Gahanized 


Formed Boofind Prodads 
Boofind^l'eme Pistes 
Tin Plate, Etc. 

Sacure maximum all ihoet 

awial products by liialeda| ttpoo eoppar-ated 
its czcdlencc b a w«U astabllAod metaUuilloal 
fact. The proof is eonclutlye 
KawroNB Coma ffraat Is sa sto mads by tbs sM 
tea .els esvtala psrosmsAs of Capper to wstl Made 

glvlss rstths of poeldvs time sad isrvles taste. 
Wenentaotars Bkeetsad Tie MIU prod u e tt for sU 

ppet-Atasrlcsp Beiiemr Steel ffbeets, Ataertostf 

Heertk Steel Sheets, Rerstooe Copper Btaenm 
Keck Sheets Speolal SheM for stempini. Sheets 
Electrical apeeretas, XetomobUe Sheets, Deep Omriag 
Sheets. ApSlo snd A^fo-ifoysttnsiOsivsalsed Sbsets, 
CorrogstadSIMMS FermedRaoAeSeadffldlBaPred 

AanxAN lam AW im a4n coarwy, miMik, h. 



Lafayette BlvdL at Flnt St 

CIms fo CMreh's b u st eft eentav 

400 PLEASANT ROOMS 

A Isader among Detroit's finest boteia, 
Fort Shelby Is tbe choice of travelers 
who jcoow the unusnal comforta and 
conveniencea enjoyed by our gueaia, 
Rates, BtattlnB ot a day, art nota¬ 
ble for considerate moderation. Barvi- 
dor^Servlca. 

Convenient to rafi and water terarinala. 
M. C Depot cafa atop cloae fay 

7%ff hoiel that triads D$Mi 
fianotu far ho$pUai^ 








The World’s Lowest Priced 
Complete One-Ton Truck 


The constantly increasing use by nation¬ 
ally known concerns of Ford Worm Dnve 
Trucks mounting the new all-steel body 
and cab is a convincmg endorsement of 
this, the world’s lowest pnced complete 
One-Ton Truck Pnce $490 

Meat packers, wholesale and retail grocers, 
bottlers, coal and ice dealers, creameries, 
or any business requiring reliable trans¬ 
portation find in this sturdy well built truck 
the most economical means of delivery 

The body and cab are the latest Ford prod¬ 
uct, designed and built for general haul¬ 
age work The body has steel flare boards, 
and is provided with sockets which permit 


the use of stakes and high side boards or 
the mounting of a canopy top Screen sides 
and end doors are easily mstalled, making 
the body readily adaptable for a wide range 
of business requirements. Loading space 
IS four feet by seven feet two inches 

The efficiency of the famous Ford Worm 
'Drive One-Ton Truck is being constantly 
demonstrated by thousands of concerns in 
widely varying lines of business Ample 
power, ease of control, mechanical simplic¬ 
ity and every-day dependability, together 
with the low first cost and exceptionally 
low operating and mamtenance costs are 
reasons why the Ford One-Ton Truck is 
the most popular truck in the world 


Any A uthorized Ford Dealer will be glad to 
help you work out your haulage problems 

To Fordize is to Economize 





CARS • TRUCKS * TRACTORS 
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(NO CHAROO 


60 pages of Plain Facts of 
Direct Interest to almost 
Every Man in Industry* 

**A Clear Statement for Clear Heads*** 

You ktuMv that almost every manufacturing 
business employs hardwood in some way* 

You know the special utility for which Hard 
Maple is vital—in your own business. 

BUT CAN you name the 156 specialized 
applications for which Hard Maple is the 
throughly established Standard material? 

Neiu thoughts will spring from the reading 
of this list and from a study of the official 
statistics of strength (compression, shearing 
and tension) of all American hardwoods, 
beam*tests and impact*bending; also, com¬ 
parative weights of hard and soft woods, etc. 
Some of those new thoughts may be valuable* 

32 illustrations, 60 pp., 6 3c 9 in., 2 colors. 

‘TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING" 

A hrcmd*new and invaJuabU teftntnct votume. 

For jmir co^ (ufMi our cemtiUmcnti) N**** ivHlCi M (• 

The Northern Hard Maple Manufacturers 

311F. R. A Building, 0«hko«h, WitcMiain, or 
311 CummcT'Diggint Building, CadHlf, MidiigMi 


(OemiMiwd ptV« W «iUjr, Uw v»I»r ^ 

H«f« tt the ends of Ote nips RM renofol ol (h« nil Urns rUmm oM 

When dm oonersts )• «et tbs sdpss pot cMRSb ot «riLpw«dm. Timft m 

swsy for tbrM or fmr wssks, st the sod of mmsa% mt Uut too tmi of 
which time thsj ue reckonsd to tw rtm wIddL wUU sbywtr n fondstosow 
tor use Mott of those tipm m msdt wlih mthdr la the wMtod of AWpgt 

a lining of ons-hslf inch ooiiorota bdt if ro- eontaot with dw (Midi sheU of One 

Quired, thit can b« Increased to oa« Inch or trpo of floatlnx roof it koown at a floatuf 
more —Consent and Sftg Nuotf dS If p. 47 tauii dedt, and bat On lit 

Coal Proceaaint had a baimsr yw in 
1028, according to an oditorial in Ohtm. ^ aaslntt tbs InjWe thstt ^ 
and MetaU Ung, (80.8) hbpefliallr it this ^ 

triia of the qiannfaotnre of water gat, In ^«tank a)^ kf by ^ 
whidi there hst been a widespread reeogni ^ rty. Tbiae ars *^**^^.^ 

tioa and general adoption of tlks outer ring of us tm and are pitaisn afauw 

gM’ proceM. Thl. pyarton of rnaUnc iM ^ Py.** ”**"**! .**" 

penoita tho um of Utanlnoiui foal In the Pri®**r funct^ of the kwillBr a nrt i*..*? 
water-gaa generator and requires less oil fpr fadass sYaporatiwi ^ases ^ ^ad anwg tto 
eerbuntion Alone theM beneflta, tho J«P®t el*®* IWWM ittBg 

heat loiieet ere- daereoeed aa eonipa»d arlA bj«*AI«g lonw and Inam ^ to^wnlrtlof 
tboae of the atandaid wafar^ aet, and ot a<r otar flia Ugnid. By tBmfaiMk u trf the 
the dapoalt of carbon on the drackarwork of 7*IW a^ ^ toa haanrd la ^ tatoM 
•nparhaator and aarbnratar to preMnted. M A ^ t^ to no lorga AIM 

tho Bald of bypNdact ooUmt Aa ontatand «!•*»•*»• t^IM. W to thM ^ 

In, feature of the year to oaa that hoMa treat “J liquid a^Pae^ ^ *to m]?« ri* 

promt*, for the industry The Backer dwtm Ijpe of oonttruedM the otpoaed B^Bb ta 
of coke oven (Koppera patenta) proved so “ very oarnm wot of Mfloqnt aHm » 
aoecesafnl aa practically to anparaade all «>">»•“* ‘*«® drcnlattoa of ^ ato to 

other types la tba oontraota let for new eon «««;•««» to aupj^ oM nbwdiMU noaiiiig 
rttuctlon This oven eraa Brat brontht to the tank, h ave bean il luatrated in neent 
attontlon of tho fleW in VtO, whon an ox *““• ®* Ae flouimnd AKnUAM. 
psHmentajJilattt of tve oyens was erected at CerliMi is usoally regrorM 9m beloRf^ 
Chicago This oven has proved to be a great ing to tbe general gronp of rare eoHhA Is 
advance in the srt end has lessened tbe time it iuTsrUblj oeonrs In nutate osaoelatsd with 
required for coking sufRcietitly to dccrosse the other members of tbe groups and la very 
grostly the capItAl charges against coke and similar to the o^r rara-esrtb desssets in 


greatly the capital charges against coke and similar to the other raro-eartb desssets in 
has at tbe same time extended the range of many of Its chemical properties, states J P« 
coals available for coking, as It wlU eoke Bonozdi, in Bnlletin 212, recently ismed by 
coals heretofore uncokeble the Department of Interior, through the 

UqaM rhiorine ia Faat RairiaehiB ***"“• obtalnrt 

Blaaehlns Powder, accordinff to a^Jrito* JJ®"* 

in r*om and Uetatt B«,,*(80 8) No “Ineral oo^ra id No^ 

branch of tho heavy ohemlcl teduatry ha* " Ural Moitotalm. in No^ and^tt 

undemone ouch radical chance. In the paat CeroHna^ and in Canada T^he dtolnt^tion 
two or three yaara a* the eleetrolytia mimu from the mineral oaM moiiadto mnd 

facAre of alkalL The year UB8 eaw the A“ <>t ““d. A river 

larcct Wop yet taken in the replacement of “ST'!;'*' 

blonchinc powder which t« known oommer »»«*««. N«>tA nnd South Caroilnj, A^nlla, 
clnily n. Mench." by Uqnlil chlorine It to it* ^ MounUln. and In tte Bute 
eafo to say that in 88 to 90 per cent of all Truvancore, aoothern India The moaaalto 
place* where bleachtnc powder wea or iensed Y®'** *.‘T*. "** *®*ii*' 

it can ba replaced by liquid chlorine and ”?* of TOnoentration 

»how a material savinc In 1018 the liquid “"»* ^ "mptoyed, mit* aa waaUn, by placer 
Alorine capacity of this country was about “'®A‘®A table eoncentratlQn, or mar 
7900 ton* per year (equivalent to approx! »P»t«6od -nia most Important use 

matdy 23700 ton* of Ueech), tbe lam par ^r «ttum to In the saamriaotuto of ,w 
oentoee of chlorlna then goluc into ble^ manUe* tor Incaudeynt luhtlDg Corinra to 
ing powder Jan 1, 1984, tba liquid Alortne *A> ulUtood to comMnation ^th other <»*• 
capacity of this country was approximately 'Y™ y*i*2> 

83000 ton. per year (equivalent to 99000 A**® ■‘‘•'I* “<* AUoya of mixed 

tou* of bleach), will A show. As increasing wriom-^arA metals are need aa redmdn* 
contumption of liquii] Alorino In replaetog y"»toto prAutometj^ from metallic oxi^ 
bleaching nowdsr * A mixture of about 85 per cent iron and 68 

rw K .k # a8 per cent cerium is used for automatic U^t- 

^7 Ji!** ^?i ^*'®®***'^ Various oombioadoiis of various metoU 

very few <*f ti»o large industrial usew of urith cerium have been pateuted for use in 
this country have owned plants pyrophoric alloys It is dslmed riist the ad* 
for pt^uclng the oxygen they r^uiro, ^ didon of 02 per c«it of cerium metal to 
muse the ownomie iise of the cloctrtdytic irimnlnum deBultely improves its phyrioM 
proccM Involved the disposal of the hydro- properties. 

gen simultaneously generated and until very __, , „ ^ 

recently there was no satisfactory llqaefac- pwiroB is ^7“ ** 

tion unit avaiUUe. Within the past two reeiet^ material, but Ito wWe route of op- 
years^ however, there has been placed iJ sue- PHcation* ^ various indiwtrios is not uniw 
cessful orwrsUou in more than thirty plants approdated Durirou valves, epekSf 

0 Uquefacrion system that should bo of great pumps, exhaust funs and containers 

interest to all Urge users In outline, the «“<* for tbn handling and stooge of 
process, is exceedingly simple Air is freed muriatic, nitric, wl^uric, ^osphorie wd 
from carbon dioxide and suspended maUer desn^ or eolorii^ 

in caustic potash scrubbing towers, biougbt ^ ^ 

to high pressure in a multi-stage compressor, the setioD bf sulphuric, nitric and pbosphorio 
dried by solid caustic potash while stiU under ^ 

pressure Uquefled by sudden expimalott and w rilghtly by mi^gtlc that l^ 

Sxygim separated by fractional Station of «ntir^y prwitlesi for handling ^ saOsCoa® 
tbe liqnld air—fJhcm emd UeiUt Bmf*, **^.*^^*^ 

80 8, 4 pp, lU dneed in many fomu and while it is too 

11 ^ *A- j IS e *A A machine by ordiimry mstiiods, irM* 

SInpUfleatton of Mwafactvr^ Frad- ing machinery bos besn devised an At mo* 
i^s in roncrol is b^gr brought teriol may be fabrioatod into spedo) equip, 

through eWorts of the Departoenl of Com ^r ports for sUodard uuudUnerr iohJwt 

merce This is slmpty an effort to reduce to eorroaiem A great odvantofa in the m 
economic wests An exceUent patient of this Duri^ Is ItiwU nirt^verwa 
sort on which to o^.t. is ritfd by JUtonT^ A wide use bM been found for 

motive /ndasHss One prominent make U Durtwn anodes, both for use in matai 
sig-cyUnder passenger car usea 7 alwa of reoehtly «s on itumluMe ttod« 

cairia^ bol^Iti ^of toto pins, 5 ^ for tossing oowit densi^ to plating opa^ 
of Wliitncy kayo, ^ alaes of rirto^m stsM and for various o&r 

snd types of muhine setain and 67 slaea of^ purpoaea. It is also produoedla great thta* 
wood screws in body work. in tbe ^ <ri standard dwdn^ pipe ami fft* 

Floatiug Boof Tosks^Ilw petrolgum tings w&kh ay» pdHJcutariy adapto to 
toduatry hsa reemitiy shown mt£ great in dUng tiorroalre woitee, This drain jbf 
toest in tbs prorantkm of svaporatiou looses tnstoDsd ggoeti^ tim sgtos ta ooillv W 
from crude all and gasotfoe that olmoat doily cast leop. |>uriton took outieto kttti 
there k bring developad and plooed on the nectioiiSk ekwlatiu afoam kta mul 
market eqiiiinnoat derigned eapeslalljr tp re- oqoijmeafc gibdioamaiau^^ 

duoe these loaaas, statoe XdiMg fonUtii ttgeinhi ah^ Dkjr^V 

hr too Bumop of kSaa. Jkmm$ toa rotoiri MSi 
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Lead exempts you from a weather tax 


H OW much u your weather tax? 

Thouaandi of owners in the 
Uxutecl States pay such a lax for the 
share of rain» snow, and sunshine that 
fall on their properties 
One billion dcAlars* worth of property 
crumbles beyond repair in this country 
each year And this vast total includes 
the many millions paid by property own¬ 
ers as weather tax—money that lead 
would help to save 

Lead exempts you from 
a toeaiher tax 

Lead IS the ugly duckling among metals 
It isn't so handsome as gold It isn’t so 
strong as iron Yet lead performs many 
functions—for which the other metnls arc 
not suitable In the form of white-lead 
m paint it is man’s mightiest proter tor 
of wooden and nou-metalhc surfaces 
Paint manufacturers use white-lead to 
make their best paints Painters ai>ply 
white-lead paintas a protection and adec- 
oration on buildings you see everywhere 
Approximately ^0,000,000 pounds of 
white-lead are used every year in this 
country This makes enough paint to 
cover with one coat about 3,000,000 
houses of average sise On the outside 
and the inside of homes, churches, 
schools, bams, theatres and stores, white- 
lead foils the attempts of sun, air, and 
moisture to collect a weather tax 

Where man pays the tax 

But the weather still collects some of its 
toll Frequently you see a home that 
once was fresh and new, but now is rot¬ 
ting away The porch floor is not safe 
Window sashes are rotting The sides of 
the house are weatherbeaten and worn 
On inside wolb are great damp spots 
where moisture has penetrated 
White-lead would have prolonged the 
life of the house It woi^ have been an 
impassable barrier to air and moisture 
As long as its fllm was unbroken it would 
have kept the covered surface safe 


And after all, the first cost of white-lead 
puint IS small when you consider how 
such paint protectsyour home your prop¬ 
erty, aud the money you mvtsteJ m it 

Whitedead a standard cmenrig 

From the days of our forefathers, white- 
le id has been the standard for prevent¬ 
ing decay and deterioration and for pro- 



Jlatn and $tarm har§ attarked thU pWoTt 
¥fhirhwa$unprot4cUdbypiitnt Ihf owner 
u uiwioting a%u of ha weather tax 

viding the desired decoration Wise prop¬ 
erly owTiers everywhere are obe> mg the 
rule, “Save the surface and you save 
all,” and are covering the surface with 
white lead paint Thus they avoid pay¬ 
ing weather and repair taxes 
For extenor painting they find that 
v\hite-lead and pure linseed oil make a 
paint that sticks tight to the surface, is 
impervious to moisture, and lasts long 
And they know that fresh-looking, well- 
kept property is on asset to the coin- 
raunitv, a sign of cleanhneas and respect 
ability within 

For intenor painting of walls and 
woodwork these owners find that white 
lead mixed with flalimg oil not only 
protects the surface but also gives a 
soft, beautiful finish, restful and pleasing 
to the eye By mixing coloring matter 


with white-lead they obtain tlic color 
that wuU harmonize perfectly witli any 
decorative schcint 

Producers of lead products 

National Lead Company makes lead 
products for practically every purpose 
to whu \i lead can be put in art, industry 
and ilaily life 

i>utdi Roy vhitedetid \s llie name of 
the pure whife-lcad made and sold hv 
National Lead ( ompany It is extreme 
ly fine—so fine that it easily flows 
through a silk sireen containing 27 000 
holes to the square inch 'Ihis gives 
opacity and smoothness of film 

On every keg of Dutch Boy vhUe lead 
IS reproduced the picture of the Dutch 
Boy Painter sliown below 7'his trade¬ 
mark guaraulcvs a product of th© higli- 
est quality Dutch Boy products also in¬ 
clude rt«J-lem!, linseed oil, flatting oil, 
babbitt metals, and solder 

Send for this painting portfolio 

We have a portfolio, ”Thc Decoration 
of Our Hoims,” winch we will gladly 
send to anyone wlio is interested in the 
painting and beautifying of a home 
This jKtrtfobo contains color plates sug¬ 
gesting decorative schemes for various 
tyt)es of interiors and exteriors 

Besides its use in paint, lead has many 
other interesting unos In fad, the 
story of lead is a fascinating one, and if 
jou want lo know more about this 
wonder metal, we cun recommend a 
number of interesting books The latest 
and probably the most complete story 
of lend and its many 
uses IS “Lead, the 
Precious Metal,” pub¬ 
lished bv the Century 
Company, New \ork 
If you arc unable lo get 
it ut your bookstore, 
writ© us or the pub¬ 
lishers 



^ save all 




NATIONAL LEAD COMPANY 

New York, 111 BroAdws/ Bortoa, 191 SUU St Iluff*lo, 110 Oak Bt 
ChioMD, 900 IHth 81 CiftHnnali, W» Fnwmwi A« ClevekoH 

no Writ huperinr An BL Ltmii, 7M Olieitiiut St 8m Francia^ 4i9 
Cahforala Ht j Plttibuivh Hjitional l^r*d k Oil Co. of P« 318 Pourtli 
AmiHt FUUJrlphU, /olu T tewit li BroL Co. 45T CUrtaut Btnol 
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‘*Hovv much It a rhotiianchh nf an inch P 
you aik If s about one third the 
thickncit of lint page 


A very precise family 

This will give you some idea of 
what General Motors means by 
accurate craftsmanship 

In the manufacture of just one of 
Its cars there arc 37,000 extremely 
fine precision operations Think 
of It—37,000 measurements of less 
than 2 one-thousandths of an inch! 

Such craftsmanship produces a car 
which combines the accuracy of a 
watch with the strength of a loco- 
motu'e—and this combination of 
accuracy and strength is an ideal 
which holds throughout the Gen¬ 
eral Motors family 

An ideal which each member-com¬ 
pany IS better able to approximate 
because to its own resources it adds 
the resources of the family of which 
It IS a part 


GENERAL MOTORS 


Buick 


Cadihac • 
Oi nsMoniLs 


CmvROLET Oakland 
CMC Trucks 


Genml Mo*c« cwi, truck* fcnd DeWo I ighi product* may be purchwed on the GMAC 
Payment Plan l^Murance tcrvice it furnished by Ctencra! txchange Corporiiion, 


Our Abrams Inveatigatloiip-^VIL 

(CoAlinuad pmm p<X99 

b« experiences the reactions. If he is work 
tnc with n known blood spsoiiDen—ons whidi 
is aocompanleU by s cose history or one 
which has been taken from the patient In 
person—the rcuctioiu are ueuiilly strong and 
readily detected by the diagnostician Hence 
his dnclingit nre definite and quickly arrived 
at* in murkfsi contrast to the weak and un 
certain renclions when a ‘ blind* specimen 
la being tceteil* especially under rigid test 
conditiona 

We hine in thin procodare all the olements 
of the familiar ouijo b^iard experiment, in 
which two pereons quite unconwioualy pneh 
m tiny pointer o\er the letters on ft large 
board* spelling queer mewagea which have 
their origin In the siibconadoua mindit of 
one or both sitters Tlie E R. A practl 
tioner has been taught that at the bottom ot 
all aiimi nts there la a basic toxemia* orig 
Inally called congenital syphilis but since 
changed to tlu more euphonious nitd less 
harsh name of ' diminished resistance' or 
n H for short Then* too he has boon 
taught that IuIktciiIomis eurcinoma snreoma 
and other iroubUs nre far from rare If not 
lcivolope<l t<i a point whi re they may be <le 
tectfHl by ordinary clinical diagnosis bo is 
told, they ori usnuUv prejient noierthelesa in 
an ludpiciit stage Furthermore, so runs tlie 
story* tho. rlectronlo dingnosls is so much 
moro seiiHitiNc and accurate than the clini 
cal, that thise things are dotH ted from tho 
elottronie ri.actions long Ufore tlielr prts 
enco would be made known by the more usual 
technlqui The mere fact that a thorough 
cHnitni c.xuminntioa Including X. ray ex 
ploratlon the Wiisserman test and other pro 
eedtiMs in «hleh inrslern medicine plnews 
much faith fails In many instances to chetk 
up with thi li R A findings means noth 
ing whateier khm discredit to the orthrslox 
iloetor 1 j U A its iirotagoniats insist, must 
he corns t clinienl findings that diverge muft 
be wrong \V hich is mihlly amusing In view 
of the fait that, In his original Idcntifica 
tlon of Ids ratia Abrams relied upon clini 
I al dlRgiUMia w holly obvinnsly no other 
course uas open 

Tho writer can liiar a storm of protest 
from b R A ranks ugaiiiNt these statimuits 
E\en though the I R \ gentry ha\p done 
aboolutily nothing for our Gommlttee in tho 
way of submitting tin ir technique to simple 
teists though repeuteflly urK‘d to do ho by 
their ItadirR tiny an nlwa>H ready to take 
oxecplion to ulnitever opInlonR we may form 
In tlie ubseiier of their ctHjperatlon They 
derunrid that wt ntHNpt P R, A claims with 
out pKiof l^tUl cMn though thi \ ha\t pr^ 
forced HO far not to iindirgo onr tests we 
Ii«>e hi on going ahead with excellent resnlts. 

Our ohsi nation and tests with regard to 
the siibj<‘eti\e iiRtiire of thi rciutions ha\e 
been Inti resting and, no far convincing Nor 
are wi alone in the viewpoint to which they 
hoMi kd us Not HO long ago n prominent 
olectriuil mnniifmtnrer was asked to make 
a sample resistanco box nctording to ctr 
tain Hporiheatlons tor nn Abrnma praeti 
tioiH r *1 la nrdir was filhd and In view 
of all the eiriiiinstunceR a \ory Coin[Kitont 
engineer of the company was deaignotod to 
see the box instullcfl and tricfi out He took 
the liberty of n mating esaentinl ports of 
tho inti rnal iuh hanisni of the box without 
infortriing the diictor ’ Tlie box wan never 
thehsN plmid in the clectronie clri iiit one) 
tho reactions obtiiiiied through it with all 
flocustomeil Lliinty Tlio enginci r wmt fur 
thor, and disconnected some of the txternal 
connectionM but the rcaettona wvre in no 
whit embnrrnsHwl So much cannot be said 
for the Abrams prnalthmer when he leunied 
whnt hnd been done however 

If this happened to you or to me, we nhould 
seriously question the techulqu© under which 
such a damning thing could happen Well 
the K R A man in the ease may have 
questioned but if he did b< lUdn t qucntlon 
out loud If is solo vinible response wna to 
try to get the engineer to promiws never to 
toll anybody about it And be is otill dUg 
nosing with the electronic apparatus, and 
without apology Waiving this rather obvl 
oni and iinj>ort«nt matter of the doetoFs 
good faith however* when the vibratory rRtes 
come through an empty box and open con 
nections, one must wonder x^lether ^e whole 
technique meanH anything, after all 

Then we hare the ca«e of an engineer who 
bta given a great deal ot attention to the 
pfayidcal aide of the electronic technique He 
hti worked out elaburate diagnoatio equip 
mofit wbiefa, on its vo^ face* must com 
mond deep admimtion We who have worked 
wHh delicate radio equipment* even to eenei 
tfre and highly ooenrate w«ve-tDeteni* k&dw 


Qainfied AdvirtiMaMOb 

Th» Market Ptoee /or tke SmoU 
Actverfitef 

Hate for advwttiiM la thte eeetknt 11 
orate per word, for ooeh InaerUon, puelw 
in advanee. Mlnltmna epaee a« ee ptati la 
SO words. Rate eerd slvl&ff dlMounU for 
number of Ineertloni aeat on requeet* Ad- 
vertiiementa for innrtton In the Jane Imt 
■bouUl be in our o0kw by April 20 


roa AWEanrata 


lion*. 

Blda 


IYIUTmC In t4 Blc aawUy Newspaper, 24 
m Ti 6 Helpful Hiitliui lOoTl^iaAN 

, 4c stampa Wi^ Aovemelna* Baltlmnra 

Chlcmao. 


AGINTI^WANTII^ 

Oenulne Ool 


1404200 A W£^ Genuine 
Store windows. Baslly applied, _ , ^ 

Llheral oner to ueuerml airrata UeialUe 
Co, 440A N o rth Clark, tAfeai 


DIO MONEY end fesl Baloei every owner bur* 
ffold itittUU for his auto You charm tLJfO. 
fnake |1 44 ; tO ord^e If Sag^ws and 


mane 44 i 

information fr 
>1 New ark, N 


Dept. 


CT AEKB made 112 an henr aelllaa vastpoekft 
rlntlahield oteaner needed by every auloiat, motor> 
.nan enirineer one nib keeps ilaas cleat 24 
hours 90.000 sold amaxlna propoaltlofi free 


kMps ilaas cleat 24 

hours 90.000 sold amastna propoaltlofi ' 
Secu rity Ijfg C o. DepL 707, Toledo , Ohio 

TEl I THE WOBLD WITH SIGNS Oar mil- 
ulne tcoki window atiim letters are an exeqfUnt 
money-making pmposiuon forehand 


money-making prnposiUon for hanciy men. 
Sign Sy stem Bothune Ave., De troit, M ich 


HAKE MONEY silvering 


g^ws ali^k^da 


platlnfT knlvee, spoons, auto hradlUchts O^flu 
fumlAed InteriuUoniU Laboratories, 100 Kizlii 
Ave , Hept RA, New Ywk 


A BUATNESS of tour own Make spark 

ling glass name platea, medalllo 
■mled book 


sians Biff jnustraied 
Wooster Ohio 


free. 


AMCMCAM MADS METAL TOYS AND 
NOVELTIES 


MANUl'ACTURBAS on large scale and home¬ 
workers wanted to manufacture metal toya anq 
novelties Bia^ng [>ogiL Wur Tiil ^DSi 
Animals Autumohilea, Indians, Bird WnistlM. 
Cowhoya, Baaabatl Pluers Canaan Toy BoUUert 
Statue# of Libert/ Miniature Capitols, Bathimr 

g irl Souvenirs and others. UnllDiltra pownbllTtlei 
usranteed easting forms, complete outfit, fur¬ 
nished xnanufaotUTers from IS 00 up No eaperi 
ence or tools neocssary Thousands made pomplet* 
per hour 1924 business steru now W« buy 
goods ail year and pay high prices for ftnisKtd 
guuds. Cash on del Ivory Contrart orders plaeed 
with manu^cturers. Spoelal easting forms made 
to order CataloK and information fret Corre- 
sfKmdence invited only If you mean bustnesa. Metal 
Cast ProducU Co. 1494 BoatonBoad New York 


_A UTOMOBUXa _ 

AUTOMOBILE owners, muagei^, mechanics, 
erad for free copy Americas papular motor magor 
sine Contains helpful money-saving articles on 
repairing overhauliDg, IgntUon carburetors, bat 
terlee, Ae Automohlle Digest 442 Butler Bldg, 


Unclnnail 


NEW AUTO ACCESSARY. Cost* 6 


I^atls II fiO Preo Sample 
Harlfortl, Oonnorticut. 


Box 4S4 ] 


BtiaiNEM OPrOETimiTY 


you CAN have n business profession of your 
own and earn big Income in service fees, A new 
system of foot corraction, readily learned by any 
one at home In a kw weeks Easy lertnsfor train¬ 
ing openings everywhere with all the trade you 
can attend to No capital nqulred or gooda to 
buy no ageniw or sollriLlng Addrosa Stephenson 
LalK iralofy ^8 Ba ck Ba y Ma a*. __ 

OFT INTO THE WINDOW SCREEN businMa. 
We furnish parts All metal oonstniction and fly- 
tight fit. No experience nor special tools ^ 
quired. 875 00 in |2B0 00 per week net profit, 
^ter 141 Ogden St, Newark. N J 


CHEMIETEY 

YOUR rHEMICAL^robk 
process furnished for nV] 
mo W StedMH Wchards, 

Box 2403 Boston, ' 


rOR INVENTOBS 


LL PATENTS^ EMabUahed InJflO# To 
s^^rib^C^lM^rSoott 7788 a OarKm 


I BELL PATE;^ 
buy fir " * 

Avenue 


YOU HAVE A PHACnCAL. uaeful Inwn- 
o sell (patented or patent pending), write us 
plly Anwn-loan Pa^te CoiporatlDfi, Barrister 


nr 

tlon to 

TO am,i Toua f,_ 

onced handling Immediate act 
S flings, Sul la 401 , Dekum ! 

WE DEVELOP , 
shaM for preeentai.-, 
woriUng m^la drawl 


Portland 


Courtesry, efflclencXi 
30 yeanr sipwIenM 
Co., SOi Ps " 

^KPECIALttED BHftVtC* 1 
furnA, iKeite »?** »<wk 1 


fVAr UUaa Into comnae^l 
itton to purehaaers, maUnv 
swlnga* axpeidmenta or twt^ 



Ton 
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AdyrilMiimiiti fwOmi 


worn MAIM 



<MUui cwnwg 


WB OAN.SA:y 
ntUiuti y 
Nwnr Ud 
radtlMt. 

ObSh 


iONET CO roor nu 

'.DMA pToinpt a»> 
Prioea aooltfd on 
Oioeinnati 


UtPBOVD HAM TOYS 


liUM Wondar 
. Tn Whlatfiii* 
Pupa* Crowlnff 
FUrew* Slatue 
Barktnc Dot* 


KpQHrwofkart, to 

•iMTwy oQWra. So" or tophi aeoasMUY 

QoaimntMd euUnjt fomu jntb oonplatc ouule. at 
coat. Prom IS la up. Wa bur flooda, all yaar 
Caah on oaltvanr HiBoar prloa tor ftniahed ffoooa. 
Contr^ ordam nUuNid Send for eataloc and In- 
fomuiticn fraa. ^a Improved Matal GatUnv Co. 
8U iaai UStf 0U New York. 



INSTRUCTION 


USED oorrMBondanee aohool eounwa. only one- 
quarter orl^al priea. Fraa barvaln 1 000 
oourwa. Craraae boDght Stwlanta laohanga 
Dept 9 47 Waat 48nd St.« Naw xorl. 


LANOUAOCS 



_MA IL ORD RR jmnrRODS__ 

too WEE^ avanlngi. I made It mall order 
bueltteaa. Booklet for atamp tella how Sample 

M d plan ib oenta. fVee It artlolea worth Id 
•olft &x>tt. O^a. N Y 


MANUrACTURERS 


UNUSUAI opportunity FOR DIES Stamp- 
Ina. I>l»«aaUna platlna anamellng acraw-ma 
china and wlra proqocta, Beaaonabla. Large ax- 
**8o *S ^^{Jcago*^* Manufaotur 


call 

In* 


MISCSLLANBOVS 


ONE BILLION Carman marka. fifty oanU, 100 
000 Auatiiaa kmoan 9t76i prloa Hat on requaat 
Oral* Mra, 440-llft St Brooklyn. K Y 


ORNUIKE Indlan-mada baduta, blanketa beat 
earth an* . . 


—-and wampi 

loguc mailed free 
C^lfomla 


Wboleaale prlead eata 
Franoli Gllham KaUeyvine 


PHOTOGRAPHERS 


THAT SETTLES IT, Gat your cn 
cornecl by ualng my Scale. Sand s 
full Information Elmar Harrold. 


outdoor expoturea 
your addreae for 
Laetrmia Ohio 


POSTAGE STAMPS 


24 VARIETIES Cuban etami^ 10 oanU Liat of 
9000 low prloec atampi free Chamberi Stamp Go 
111 8 Naawtuflt^aw York CUy N Y 


SALESMEN 


MAKE 1100 WEEKLY IN SPAKE TIME. Sell 
what tba publlo want»~long dleunce radio recaW 


big Inveatment no canvaMin* _ 

rado made 9066 In ono tnonUi Repreaentatlvee 
ntad at obof ThU plan Is iwaaptn* tha coun 


harpe of Colo- 


wantad at once ThU plan U iwaaptn* tha 
iry—wrlte today before your county li 
Otirka 024 Washington Blvd.. Ohleago 



WAR RELICS AND WAR PHOTOS _ 

. I>X)R DENS. ColUctad from Kurow e Batt^ 
fleldi. nraarina. m^la, helmets etc. Illustratad 
utalogue and SampU War Photon 2fip, Llout 
Wakh. 8117 Ragent PL BroAlynN Y 


GofaiStoband]roar«wBboiiM tUaSprinf? 

Or are you going to buy, or build a little 
later T If so. SoUntIflo American • UUmt 
book, tba 

Home Owners Hand-Book 

la your guide your rallabU ooniulunt on 
how to judge matarlaU, coats and buHdlng 
mathoSa. 

TfritUh bg Auitln C LtecarbOTra. man¬ 
aging ^tor aTSdantlflo Americap s^ 
jtfrtpobRabad on Mareh IB. 1984 thla b^k 
Wik gftavoa all tba practical Inf ormaWon 
and adyloa mi bulkUng materUU, «c*va 
tipB« tha frame hoMA tba brUk and MW 
tlla Hanea, tha atona and eoncreto mum 
w nofTlaUawr trim, painting and plumb¬ 
ing. Wtrlag. vwap landaom^ gardanlng. 

MaanvK AMBOCAM rut. c». 


pnoblon ftppgratug when It ia placed before 
na. 11 ien„ to cap tba cUmax, we were ehown 
a number of curve* of various diBeajieg. 
carefuUr plotted on quadrined paper with 
the aame preclilon ai a wave-length curve 
for a variable condenaer or other piece of 
radio equlpmont Could it be that we were 
getting down to thie murvelloui aimpllcity 
in tnedleine, when every diacoae would be 
tneagured and reronled. itn wavo length ea 
tablUlietl in centimeter*? Already we had 
viffloni of the future doctor—a Btudioun 
young man with a collection of good looking 
apparatui and a heavy louse leaf note bonk 
a* hU main stock In trade manipulating the 
apparatui and referring to his wave length 
chart*, and finally giving ua a detailed diug 
noei* of e\en our moat minute irpegularitieH 
such Ok the moat skilled diagnoetidan of the 
old Hchool could not do in a thousand yeiirH 
"How were thcae remarkable curves ob 
talned? wo aiked To which warf the reply 
"Well you BPe. for the time being wc mnkt 
use of u human reagent—the AhromM tech 
nlque you know—but only for the time be 
Ing We are to hate a substitute for I he 
human reagent ’ W> askoil if we might sep 
these eurves In lln nmking ‘tVrtmnlv 
ruino the ehf'erful reply "Atrangcmciit« 
haift been made to run through a typienl tear 
this evening One of the most skilled Abrams 
diagnosticians vlll elicit the reactions 
Several hours latter we were ushered into 
a small room In an office building oeeupied 
mainly by doctors, and intro<Uie4d under an 
assumed name to an elderly practitioner W • 
shall not mention the eitv nor gin any de 
tail* which might disclofle the participants 
In this particular test for nolhing la Bcrxed 
by giving names vhen we tire primurilv In 
tcrestcMl in the tcehnlqiie itsHf and not in 
the indiiiduals. per Me Tlie olab<iratn equlit- 
nient was rapidly nssi mblctl for tlie test A 
young lady was to serve as the reagent To 
givo the procedure the earmarks of a Men 
tide demonatratioii a tcni[>ornry serem uns 
placed between the doctor and the enginur 
manipulating the instruments 

fcSoon the test got under wnv A pure gt i m 
culture of typhoid was to hi meastired for 
tlio purpose of plotting tho tvplioid <une 
though E R. A has already udmiltid tin im 
possibility of identifying purv gi nn tnltnriH’ 
Tlio otiginoor would aiijust tin wavi hngth 
device then di termine the potential of tin 
reactions for that wave hngth htfon gom^ 
on to the next wave length setting and f**> 
on In this manner w) tho theory got k n 
number of i>oints would be obtuineil bnsi'ii 
on tht ijoPntlal for eaeh wnveUngth sit 
ting tlius giiing the gradual swing of tin 
curve up to the peak, and down again on thi 
other sidi 

Tlie procodurt was not very impressivi 
Severjd h»)nrs of pndous time were iisetl 
up Finally the writi r nskefi if lie might 
manipulate the apparatus The request was 
Immodintrly grnnte«l Tlnn sitting bihind 
the Bcreen the writi rs first move wiis to 
dlneonnert one of the wires This, oviditillv 
made no diffi n m l Tho doctor iirononnce«l 
a good strong n uclloii, just ihi same Tin 
engineer rushed into tho bn ncli with an i x 
phuiation It makes no dlfTireine he in 
formed U8 whether the wire oonneetions iin 
disturbeil or not the cli ctroiih i nergv jumps 
across wide gaps with the grejitisr cum 
O ne s first impulse would hi to ask whv have 
tho elaborate apparatus, If this is the casi. 
but In point of faet tin ro is an even more 
serious ospeet than this 

Til this particular set up tin potential or 
quantity of the disi nsi Is mensiireil not in 
ohms/’ hut in centiimtcrs An ndjusttibh^ 
gap is providcil in the wiring, and, starting 
from actual contact this is widenetl until 
tho reactions cause to be felt by the operator 
who 1* at work on the reagent. W idrJi of tht 
gap which stopn the possago of tho energy 
is then taken ns the measure of the energy’s 
intensity and this gap is in no cose mom 
tiian M^iut two feet—usually nmob loss It 
is very surprising, after this, to be told tint 
the apparatus may bo diseounectod and nn 
additional gup of four or five fact introduced 
without any effect whatever upon tho read 
Inga. This, however, is quite consistent witli 
the extraordinary facility of the electronic 
pracHttoners in devising explanations that 
are. when analysed, more absurd than the 
irregularities whirdi they seek to explain 
Our next move then, was something less 
apt to be circumvented by the eccentridtios 
of the electronic forces. Without the doc¬ 
tor** knowledge, we picked up a teat tube 
containing a brown gelatinoo* matter quite 
similar In appearance to the contants of the 
tube rettini In the dlajpiogtle dlde. Weasked 
the doctor U the reactions were ttsn present 
The answer was In the affirmative. And 
whjr shouldn’t they be? The speetmen w«s 
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GMC Sales Policy 
Is Vital To Every Buyer 

Since value in relation to price determines 
the economy of any truck Purchase 

The General Motors Truck Company always has 
determined the list price of its trucks according 
to a fundamental principle—list price is the actual 
cost of producing the truck plus a fair profit. 

This policy is sigmficant to the truck buyer be¬ 
cause it reveals itself to him in terms of dollars 
and of value 

Just as GMC value has increased by the addition 
of exclusive profit-producing qualities— 

So, too, GMC prices have decreased 65 per cent 
more than an average of other trucks since 1920, 
the year of highest prices 

Consequently this GMC policy has become a 
measuHng-stick for true values, which buyers 
recognize as accurate year in and year out 

General Motors Truck Company 

DMsiott of Gm^rai Motorj Corporation 

PONTIAC, MICHIGAN 


Distribution Centers at 





!• 

idlanap 


e >lU 
Ity 

*Lo« Angelu 
*L^Uvilje 
Uncolo 
London Eng 


>Ua 


*MofD| 

*Mlnnc«poU 
*Mllw*uk»o 

W ontreal Quebec 
ow Orleane 
•Now York 
Oihawn, Ont 
•pokiaod 
(>tnaba 
•Philadelphia 
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Tb«M lEbMj BAMHfM mr* BOdi of ditir VtOttrtty M tb* 
cootmior htiiillo •bova latbo drcla ■ttborlflrt.lftfao motor- 
mu ■ crmty rotoXM. tlirotigh occMont or IHn om, ttw hudlo 


Kept safe by 

the ^‘dead man’s handle” 


This safety device helps to 
make our city subways and 
elevated lines the safest rail¬ 
roads m the world. It is one 
of many contributions to se¬ 
curity developed by General 
Electric engineers. 

Since its formation in 1892, 
General Electnc Company 
has been responsible for many 
inventions, each marking a 
forward step in electrical 
progress. 
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GENERAL 


Book Shelf Clearing 

T O clear our shelves we are 
offering a number of books, 
many at attractive discounts and all 
standard works of reference and 
usefulness Wnte for hst of titles 
andpnees We shall be glad to give 
additional details and invite inquiry 

SCIENTIFIC AMERICAN PUB. CO 

233 Broadway Now York 
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atifl io plae« The« imM the cartf]i 
•pedmon to thf auftaaer, who ^ sitting 
In plain view of the diagnoeticjani iPlth the 
reaaark that we ware fat if sntw t In tMng 
ths "*}ai$r in the reactiona. Nothing Wag aaltl 
to the doctor, bqt b« oouM sss ;the paaelng 
of the specimen back and forth. After ten 
aecondji of atroklng, the dIagnoatloUo an 
nonneed that the reaetioiis were Thia 
was rather Intereetlng, slibet the origlna] 
typhoid specimen was aU the while in tb« 
cUagnostie slido. We asked the engineer for 
the extra specimen, and acted as thongh it 
were being placed on the apparatus. About 
eight seconds later, we were told that the 
reactions were back again Not satisfied with 
this much we Landed the extra speoiipcn 
Imck tu the engineer Twelve Seconds later 
we were told that the reactloiui were gone 
Upon taking back the spedmen the reuo- 
tious r«tunie<l in some ten seconds. All the 
while the original typhoid specimen hod been 
left in place. 

Hern wo have a spleniHd case of anggee- 
tlon, contTolltog the involuntary muscular 
action of the stroking procedure That the 
diagnostician In question was sincere, we 
have not the slightest doubt. That his sub- 
ixMiscious mind directed his hand so that the 
“reactions” were grme when the spedmen 
was apparently removed from the slide, and 
again camied the “reactions” when the spec¬ 
imen was apparently bock In place, there 
seems no doubt in our mind 

Here was a dexn-cnt case of snggeation 
Of course our engineer friend made the 
cuHtumary eteetronic explanations and apol 
oglcB He explained that such a thing wns 
bound to happen beennsc the doctor wanted 
to ninhu no mistukea Perhttini. all the while 
the roiRtiouM were functioning correctly but 
they might hsvi been wrongly reported by 
the doctor bociiuae he was anxiuua to make 
no mistflkcM And no on true to electronic 
style The fact r* mains that there cannot 
bo miifb rtal engineering work involved In 
a technique that is so uncertain and nn 
stabk as to he Iml nstrny by our simple 
moucuier 

Then there Is an electronic worker—a 
non £ H. \ worker if you please and 
proud of the fact—who voluntoeretl tf> lend 
ns out of the dark jungle of lO R A and 
into the open spaces, where we could get 
at the fiindamontala and truth of real elec 
tronlc medicine without further waste of 
time Although it meant a long journey we 
finally liMited this gontlomnn and were re- 
wardetl by spending a pleasant day In bis 
clinic and laboratory 

III the morning we started at the begin 
nliig of the Hubjeet We wore given demon 
strntinns in nliirh a little copper globe wan 
made to spin about In n magnetic field 
under the Influence of a powerful light The 
relathi) ifficjency of a crmlp spark coll cur 
nnt and a Tesla-coli current when applied 
to ft g( iaaler tube was another feature ou 
the bin Peculiarities of sound waves served 
to pass an entertaining half hour By easy 
stages we got to the crux of the matter— 
the all Important aUlomen nibbing 

T>id yon ever aee the renctlonB’*” we were 
aakeil “No Many P H A men ha\e on 
deniored to demonstrate them to uh, but so 
far we hn\e never seen or felt them,” was 
our sincere answer suid onr guide 

in the great electronic field *I am going 
to let you feel them so that you will he sure 
of It 1 am going to elicit such strong re¬ 
actions that the nni will be stuck fast to the 
reagent nud will be pulled right oat of your 
hand” 

Whnt a besuri^ll promise COnld it be, 
after aTl, that all our H K. A mentors, so 
far were mere tyros at this work? 

In tbc raagenfs hand was placed a small 
glass tube, contsining a human embryo Just 
21 days old sccordl^ to tho label ^TTbis 
little fellow throws off a male reaction des 
pite the fact he’s drlwl up, patrified, if you 
wish, and surronnded by glaisi walls.” was 
the preliminary announcement to this test. 

' Thou the doctor proceeded to rub the abdo^ 
men of the reagent with an amber-colored 
giaaa rod, first on the left side an^ then on 
tho right The rod, sudden^, began to atiok 
on tbc right side—tho male reaetton area, 
according to the almon pure Abranta doc¬ 
trine. The rod would move down over the 
skin, suddenly stopping at a idven point, and 
then resums its kmooth idlds to tlis and ^ 
the stroke Then ws tried it Somehow kr 
other, the rod refused to stick for ujk We 
tried and tried and ftrtad more. Badi 
rime holding the rod In a afferent maimer 
so aa to eeenre the moat dalleate halfuurfnt of 
* '19^ rod to onatife toe detoorion o( toe 
eto eltoiift ta the to “tsri ^ ^ u 

Iffsattwhne, toera wsreptosent anB-B;A. 
tgenntoe) doctor and kii sleetrM toan dw- 
tog development work for boat, Se^sw 
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Ottr both thM» gmttomen toek the 

i» due tom apt) propeedod to pet the 
ettiue reeuiu u our huet The rod et^ for 
them* hut refueed to etfck for us. Qthe^ 
epedneni were trlecl—neo aulvHrsuu, vbieb 
■honld five the eypMlU reuctlon yooH and 
itrongf according to our guide’* pronounre- 
meOt, and n piece of cancerouH time AgHln 
tUe otheni pr^nt bad no trouble in getting 
the reactSons, while we acoretl mu Jguomini 
ous failure* finally bringing cenaurn on our 
bead*. Suddenly, the boat exclultnor) that 
the cancer area wea blanching ‘T^ook I fcjcc 
that creacent diaped patch? It’a tbc cauc4.r 
area. T^ot ti a beautiful demonatrntiun, the 
beat I hare ever aeen Do you aee it?” 
Frankly^ wo did not The akin of the re 
agent waa rather pale all over, and almoat 
uniform throughout Vre did not aeo any 
(reaoent ahupod patch although our boat and 
the two other men present said they saw it 
and become quite entbusiustlc over tliu fact 

The reactiutts were uot so successful 
ITciice by common consent wo turned our 
Bttendons to a study of the diagnostle nppn 
rrttus and tlie treatment mnchlne Hi re iikoin 
an found lUi attempt to Introdnci^ r<.nl (ii 
gmeering into the so cnlle<1 ele^tronU wjuii*- 
intTit The diagnostic ottlfit was a butdiRsa 
like piece of work, while the trnatraant mn 
(.Itlne was quite capable of delivering some 
M*ry real energy In the form of high frequency 
mrrent produced by an oscillating vacuum 
tube The precision with which the oscillator 
could be tuned so ns to cause a maximum 
deflection on the hot wire meter of Um ))ort 
able diagnostic outfit for any given disc sLt 
ting was of interest to our electrical type 
of mind It indicated exceedingly sharp 
tuning. But as to the value of the dlagnustU 
and treatment machines from the standpoint 
of snlTeririg humanity wo could not pawi un 
opinion ftuffice it to statr Unit all the while 
uc had visions of those elusive renctloiis on 
whiUi the entire structure bore, us elsewhere 
rests. 

At the present writing we have under way 
a seriea of tests with a recognised body of 
competent electronic workers While the 
members of this bmly have taken the Abrams 
course and arc provided with genuine Abrams 
apparatus, they arc not ami will not cull 
themselves H R. A men The tests have for 
their main object the checklug up of B R. A 
diagnoses on blotsl siieclmens taken at the 
same time from the same patients with a 
view to seeing whether it is posnible by means 
of thia method to get the same readings for 
prcoiscly the same blomi spe<.iinens Surely 
nothing could bo simpler or fairer If we iin 
to believe In the accuracy of E 11. A find 
mgs Uru It is rensounble to nasume that 
the same blood siKRimena taken at the same 
time slionld give the same ERA remllnks 
In this manner we meet the objection to 
making comparianna with clinical findings 
which, our renders will recall, are only 40 
|Kir rent accurate according to E R A ver 
diet while E R. A findings, based on tlu 
name verdict, are 75 to 00 per cent correct 
The results of these tessts will be publiahe*! 
ut an early date The tests will extend o^er 
a ronsideroblo period and will be of the most 
exhaustive character Every opimrtunify will 
be given to the E. R. A methnd to gi^e proof 
of its most elementary basis in eold fact 

Meanwhile, we again extend our invita 
tloii to all members of the electronic frater 
nity to cooperutL with us, to the end that 
we may get at the truth of this great con 
troversy Tlie cooiwration we seek is only 
such os the world expects from any serious 
and sincere body of mun who are anxious to 
pro\e their case onoe and for all Nevir 
again wUl E. R. A and electronic mudldiii 
hnvs this opportunity of securing a fair and 
sympathetic hearing So far the cooperation 
hat been conspicuous by its absence, and 
for that reason our oommlttee bos betn 
obliged to proceed quite unaided and, true to 
tell, it has arrived at certain tentative con 
elutions which are not favorable to the elec* 
troaio fraternity Still, these conHuslons, be 
Ing purely tentative, ars subject to change 
should the proper evidence be presonted 

Th* Mooring Mast is the Thing 

(Continued from page 2W) 

The tearisg loose of “Sbunandoab' doe to 
a sudden dynamic stress suggests that wo 
may g» to the sea for another suggestion To 
ease n sudden strain in the towing cables 
powerful tugs make use of toaing winches 
TIm aDow the cable to pay out when the 
pull eacesda a certain limit taking it up 
when the ttyaia eases up. Tlio winches at 
the batt of the mooring mast should em 
(hit feature, Wt flaxtbillty, coupled 
with a distrilMiHon of tM-cftbl* stress over 
a Uyge am of tbs ship^ at suggasted above 



A Jonma Spmf Jiadat^r driving an inclbtad 
bait eonvayatr in m By-Prodnafa Caka mtunt 
Motor apaad MO R P M^Finni apaad 2i B 
PPM ^RadatetUm rotie 40 to t 

The Modern Why to 
Reduce Electric Motor Speed 


An electric motor coupled to a Jones 
Speed Reducer is the modem way to step 
down motor speed and transmit power. 


Pulleys, belts, ropes, open gears are eliminated, 
together with the cost of erecting these various 
individual parts. Greater power efficiency is oh* 
tained. Depreciation and upkeep expenses are 
reduced to a minimum. Accidents due to exposed 
moving parts are avoided. More factory space is 
available for other work* 

Jones Speed Reducers are adaptable to nearly all 
drives where electric motors are used. They are 
standard in many of our largest industries. Their 
range of appheadon is almost unlinited. 

Our engineers are at your service. Without ob- 
Ugadon they will be glad to tell you what this 
simple, enclosed speed reduction unit will do for 
you. Or, if you prefer, we will be glad to send 
you a well illustrated book on speed reduction. 

Ask for our Booklet No. 26* 

W. A. Jones Foundry 6C Machine Company 

Main Offices and Factory; 4407 West Roosevelt Road, Chicago 
Branch 6alc* aiuf EngJnswWnjl Olficaat 

New Yoffk PlttsboriK CWvelaod Buffalo Milwaukee 

Church and Mimr Sea. Enton Trust Bids* 226 SupaHor Ave ,N W 184 Main Sc 4Z5 E. Water St. 



Transmission Senrlcs 


I N addition to spur aod 
worm a<Br spaed re* 
ducera w« manufacture 
a complete line of power 
iransmUalon appliances— 
hangsra, pullev** c«mp* 
lings pillow blocks flic 
ihxi clutches,balUbcarln|| 
loose pulleys, gafetr col¬ 
lars, etc. 


The service of our en 
glneen is at your com* 
roand Their experience 
mav prove very helpful 
We will be gii^ to heva 
^'ou write us 







sJones Speed Reducers 


and Powar Transmission Appliances 
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AUnioii of Stren^Tfiat 
Means Better Grinding 



For morQ than a generation The Cleveland Stone 
Companr haa been the leading producer of natural 
atonca Ita trademarh la by far the known mark 
In the field. 

And for thirty five ycara the Bterllng Orlndlng 
Wheel Company trademark haa repreaented dt 
pendable artificial whael raaklna The joining 
handi of theae two companlea under the direction 
of The Cleveland Stone Company haa already 
atamped an Indelible Impreaa upon the grinding 
induatry 

Wkmt Db Y'oa dCnotf Abmmi Crirndittf f 


And In order to clarify and keep clear tha mark 
of Identlfiaatlon of the aehlevemanta of tlerHag 
Wheela wo have canaabdated ibeae two groat 
trademarka, making one imblam that ropraaant 
Ing aa it doca the remarkable aohirvetneata of 
Sterling Orlndlng Knirtneora afid Sterling WhOfla, 
le truly a tymbd of Bettar Qiindlng. 

And Burely Id view of the recent remarkabta 
achlevemcnta of tterHng Orlndlng Englneera wltb 
Sterling Whecle Wt oan oonfideatly any thla la a 
onion of rtrengtb that haa and wilt mean BattoF 
Orlndlng 

TU k a Mfa 0 ^ a ieeiMif JM l«aad and aM 


fk anwtf tm Aefir ctwtions ahmtit tfinJtmg A cagp wtfl |o leaf Jm A aS lalU a 4 

TIm CteT«I«iKl Stone GMupany, Cleveland, New York and Boston 

Tha Skarfhig G i fa Slaa WBoal Coaipany Divlalan Awlaryr Tlff^ OUa (V»aM/ClaooW.OUa 

STERLIHB ABRASIVES 


ANO STKRUNa QRlNOINQ MACHINK 9 


it^Tsatus. 
ktHSodlW «lp 
I of 


fifford waawsbls spsAdauM mt 
ttdoAh'* iMfi «at tut 

^strike her duUMT ksr iitdcl^ 

We prisent e pletsrs ef tke 
iHUA will be sent north shesd 
j|mlo«b«" wbensTer she mshes her tv^ A 
iMMing meet cerried on a vewbl mild be 
tthble to awini eonsklerttbly, ereo ff the ddp 
wipfi In shelterad waters t &>T the efteit M 
S M reachag a long dbtanoe up sdr harbor 
or Inlet Conseqnentlgi it wiH be meYpedl 
eot to moor ''Shenandoah" eloeety dgslnst 
the mooring maat except for each brief pe¬ 
riods of time aa It may be peceae ar y to do stv 
'3^ movement at tha top of a Biast 1Tb to 
200 feet above the water ik eonaldaraUe, 
even In o gentle rolU 
The bri^ of a daetroyer roXUng ninety 
d^teus or more aweepe throoi^ the air, at 
the top of the roll, at a epeed of over twenty* 
Ike miles an hour Her bridge, however, is 
duly about 2S feet above the aea. Tha top 
of the mooring maet will be, eay, 170 feet 
above the water The ship's period of roll 
\s0icld be slower, but the greater are swept 
through would go far to oompensate for this 
Jtf 'Shenandoah" were riding transversely to 
Che mds of the ship she would be alternately 
pnUed forward and thmst back at a speed 
which, due to her weight of some 60 tons, 
would set up heavy inertia stresses which 
she was nox er designed to meet If ehe were 
riding parallel to the rolling ship, she wonld 
be so heavily strained, transversely, that her 
ginlers might be bnoklod and the ship 
wrecked 

The oilican tn charge of the expedition 
favor the plan of letting the "Shenandoah " 
after ahe hns been refueled ride on several 
hundred feet of cable The sag of the cable 
would net with a cnshionlng effect in heavy 
gusts of wind, and any rolling movement of 
the mnstiiead would be dam^ out More¬ 
over. the * Shenandoah," riding high, would 
be in loss dangor of contact with the water 
or with the ship itself 

The Airplane and Archaeology 

A T tho lost meeting of The Ardueologieal 
“ Institute of America, held at Yale Uni 
verslty Prof B. A MucLeoii of Rochester 
University read a paper of the above title 
He said 

'Among the maay services wMdi the air 
plane la rendering at tha present time not 
the least is the atrl which It is giving In 
archsNilogical discovery In council such 
as Mesopotamia where there are few maps 
to guide tho arcbsralogiit, and In portions 
of Arabia which are ilifflcult of aecoM by 
ordinary means of travel, the airplane has 
already proxed to bo a valuable siiboidlnry 
help in making preliminary surveys, and in 
locating historical ruins and the possible 
sites of ancient dtiee' 

Dy way of illustrating these points, Prof 
MacLenn guxe two examples, drawn from 
his own experience 

"This last summer," he eald "I went by air 
plane from Amman In Transjordanio to visit 
some Roman mins at *Kasr Axraq" In the 
Syrian desert Owing to the volcanic nature 
of the western portion of the Syrian desert 
tills place had probably never been visited 
before bv any archirologtst in modern times. 
The ruins consist of an old Roman fortress 
of the days of Trajsn Another noteworthy 
feature was the presence on the oasis of 
about twenty pools of clear cold water sur¬ 
rounded by a Roman wall It was interest 
ing to observe that while Ibis wall only per 
dons of which remain, could hardly be dls 
tlngulshetl by an observer on the ground, its 
aUgnment and complete circuit of tho pools 
could be seen clearly from the air" 

Prof MacLean'a second illustration of 
tha archaeological utility of the airplane is 
drawn from his Mcaopotandan experiescea. 
Among the many lost dties of and^t times 
may be mentioned two which Xenophon 
speaks of in the Annhfui* Until quite re- 
oently tha dlfflrulty in determining tho site 
of the« two cities was due to tho fact that 
the course of the Tigris In ancient times wu 
not known to us. But by recent observstions 
and photographs taken from the air It is now 
pretty well established that that portion of 
tile Tigris which Uee to the east of Xeno* 
phon's Median Wall had its bed about fifteen 
miles to the west of the present bsd of the 
river This oan be dstsTmiiMd with « de¬ 
gree of preclsioD quite entalde the ohdeiv 
standing of one who has not seek lor him 
self the way in which topograpUenl fettares 
stand out when viewed from above The do- 
preaslon seen from the air and the line od 
mounds alont tbs dapressloa sNnm the dlw 
wbMi led to what Is thomAt to be tbs dun 
aovery of the sitee of botb^^ and aittasOr* 
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PATENTS 

If you have an Invention wMch you 
deslie to protect we ehalt be pleaaed to 
have you consult ue. Our booklet giving 
Infortnation on patent procedure wiH be 
seat upon request 

•elintlfio AmerieBn la the nwathly 
aewe-repoftcr on all tht big Indae- 
trial and aelentMo developmentB, 
lavcntiDDa and aelfOtlSa dlBeov- 
erica Plainly written caoUy nn 
deretoed oeovrate and InterB^ng. 
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FoTMlMiyde foom the EtemenUr- 
t'urtn«ktehy<(* te dm of iobfftnnoM thut 
uQ b» maiiuthetuvod front du »kmeat^ thHt 
IS by dM <h»tt anion of carbon ncid fos 
imd hyibrofCn It bn* boon foond tbat this 
union U poMtble when n Mnnll ninount of 
4C0imi in oho nUxtd with thoM tniM. Th« 
mixture 1e ttien ptuned over n contact sub 
itHDCo which !■ maintained at a temperature 
i>f approximately 240 to 200 deyreea O. The 
[trodoota Of the reaction are tbra eondenaed 
rx) gire in iqneoaa oolntloii of formaldehyde 
The prwtm la carried out In auch manner 
liiBt approi^ately two lltore of the gaaeoue 
mixture aye pauaed per hour tfarongh a oon 
tuot apopa <4-about 700 cable eentimetcra 
nupaef^ Aa a contact anbetance poroua 
inutecial^ aach as anylased poreelain pam 
lOH stoiii, aabeatoa, onke, charcoal and artl- 
bcinlly made carbon have been need to good 
mlvaotage* The process has been patented 
In United Btates Patent No l|400,fm 

New Drying Proceaa*—A new drying 
proeesit which Is known as the Kraus proc* 
IKS, bu been developed In Germany llils 
[s>nBlsts in syraying the liquid Into a drying 
Lhamber by naans of a twrisoiitol rotating 
iliHc This makes it possible to handle many 
siibstanoea which could not be processed in 
thix way beoauee they would clog the sprsy 
nuxale. The speed of the disc can be made 
AO groat that substancea, which cannot be 
dried in any other manner, are suooeisfuny 
dried in this spparstus. The dryer has bceti 
uHcd with snoceea in the mnnnfacture of 
lM)wdered milk and Is clnlmed to give on ex 
iN>UeDt product It has also been employed 
in drying all kinds of colloidal solutions, ox 
tracts of drugs, active principles of stands, 
dyewood extracts, food solutioas of all aartSf 
(I lie gelatine, etc. For further details the 
nader la referred to the Zeitftehrifi fuer 
fmyeiMmdfs Chemia, volnme 35, pages 533^ 

aeipfng AUbastar ArtidM,—There 
are various ways of deaning aUbaiter a^ 
tides, as, fbr instance, plunging them into 
Urns water, washing them with white soap 
uud rlnsinf carefally, rubbing with a pad 
nmistened with pure benalne, etc. All these 
methods art good but attention may be colled 
to the following one, which is recommended, 
pHpecially when the articles are very dirty 
impregnate the article with a sdution of 
oxalic add and warm water and then rinse 
mil For further details see The Oil and 
Oolor TVodei Jonmal, 1923, 1445 and ifoai- 
tcur ds la Peinture. 

Glaite*s Pntty* —The following for¬ 
mula for making a glacier's putty Is de¬ 
scribed in tbe Herne det PredniU Ckimi^ee 
It is said to give very good results, as it 
adheres well and hardens perfectly The 
putty is made by mixing together 30 parts 
by weight of china clay, four parts by wdght 
t)f very Bne Iron fiUngs, four parts by weight 
of taJo powder and one part by weight of 
water When this mixture is required for 
use, It is moistened with a 10 per cent scdii 
tloD of aoetio acid. 

^ AdlmifTs for Mother of Pearl^Mother 
of pearl# bom and wood can be glued to- 
pethsr by means of the foUowing adhesive 
prepsration. QIu* solution at a suitable 
cooeantration Is mixed with a oorrespondlng 
quantity of strong warm vinegar, adding a 
certain amonut of ordinary alcohol with a 
little alum. Tbs cement, wbtoli is obtained 
in this Bumnar, poasesaes a very great oo- 
hesivi power# and wlD keep perfectiy fresh 
iu wsfl-o top p er sd cUm botties^ The follow 
Ing procedars may also be observed. For 
natural woods, maks a bement of ^ue and 
saw^^ Ihr mother of pearl and bom, use 
a ewKtift based on powdered xlne white and 
flooit vsyidihv—Jfoailesr da lo Fahifwrb. 

I tasTfs of Treofc—It has 

aln^ bsso soigostsd many times that the 
faUteg ifsVMl should be utilised. They are 
^ bs tissd for the mamtfseture of paper, 
Mtd dugnstions bare 

Sr*™®?, 







Built to Order 
in the 

Dodge Shc^ 


Tkis haa^ dnwe for l>elt conveyor is t>ut ona of dm 
many and vaned classes of specially dcsif^nad aquip- 
meat built to order in tbe Dodtfa shops 

Complete piercing mills,roUing mill equipment,pUte 
glass polishing tables, crushers, rope drives and other 
heavy machinery for all industries can be handled 
economically and with assurance ol complete oper¬ 
ating satisfaction* 

Dodge lacilitiea include a spedalired engineering 
department—a large and well equipped wood and 
pattern shop—a foundry devoted exdhosively 


to the production of large castings and a machine 
shop equipped for machining as well as a large 
erecting and testing floor 

li you SIS BOW contrseting lof your foundry uid mschino work or 
ii you srs budding heavy Bpecial equipenant in your own ahopi, 
cootidar Dodga—h may mein subiUnnsl Mvings for you 
8snd us your spscifi esn e n s or let us give you funher mtomabon. 

To the ExeaUtvt Rtsponstble for Production 

Whan yoxLT production machin^ iails remember tbe Dodee facili 
daa for amargenev servlca on apedal equipment of all kinds. O^r 
axtanaiva, trsmed organiiition can be depended upon to deliver 
your job on tixn« ready to erect and to be placed m opersdoo 
with minimum daisy 


DODGE MANUFACTURING CORPORATION 


BVBKYTHINO BOR THB MBCRANICAL TRANSMISSION 



New York 
Adams 


Philadalphis 

MianaspoUa 


Pittsburgh 
8l Louis 


B oston Qocinnati 
Houston SaatUs 


Newark Chicafo 
San Francisco 



llwtiBt EMrgBBcr Douadf 
of iMutrj 

Goorb^C an Orgaatetion la Build Special 
Machlaery Reqolreinettts in Reeord Time 

Every exe c utiv e knewe that loee by fire, 
flood, wind or accident can never be cov¬ 
ered in foU by Inturenoe carried The cost 
of tneterial mey be recoverable in tbie 
maaDer, to be tong but what about tbe loaa 
from onSare unlUlad and ahiwne n t a driayad? 

In tbe poet few moothe, me Dodge Man- 
uflKturing Corpofatloa has occaelon to 
dfanSttieh tbe poaetble Joes to swaufac- 
tmers who have euffored sbutdowne in tbe 
face of large numbers of unltlM orders 
Dodge esrvtce la rebulldiag epeclel 
BMChiaery and in pueblng Mpmentm ot 
trensmkting tmfrx irom esotmUy 
stocks has mod* It posefate for a 


number of plants to Teeome operations in 
tbe shortest possible space of time 
Toward the close of the year, s nationally 
known manufricturer safiered a devasuting 
fire In one ot hie most Important planu 
While the ruins etill einouldered, Dodge 
mouldiss were pouring the metel for unlu 
which StoUld enable Immediate rebuilding 
with a mtaimum losa of time 

A ahoft tima before, s great paper mill 
met with a breakdown Tbe following day, 
a Dodge breneb manager had received and 
tranemltisd to tbe Dod^ factoriea an order 
for 50,030 pounds of special forged shaft¬ 
ing, bearings, sbeavts, bsae-platss and 
puli^s* Biiteen days later delivery had 
been ntode at tbe plant, located several 
hundred mllM away, end a faw days later 
the paper maohtyioe wme functioning ac¬ 
cording to aottodnla* 


Again, a few weeka ago, an automobile 
manufacturer experienced an over-time 
smash-up The trouble came late on a 
Saturday, and the production acbednle 
neoesiltated complete repair by Monday 
morning Cora were pressed Into service to 
round up Dodge machinists and moulders 
Trucks were used to transport tbe material 
The production schedule was resumed on 
Monday morning 

Dodga haa act as Ita goal tbe perfect 
functioning in Incidents of this kind In 
the majority of cases Dodge bos attained 
this goal Five hundred local deolere ore 
prepared to fUmlsh Dodge Power Trans¬ 
mitting Machinery on the imrhedlete driW- 
sry basis Bock ot them Is an organUatioii 
which Is geared to build epecdil raeefatn- 
sry requirements to tbe eborteeC time 
poaetble. 
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BRISTOL 

SINGLE CONTROL 

RADIO RECEIVER 


Simple to Operate 

The »et for those who want results with little effort 
Anyone in the family can quickly learn to operate It be¬ 
cause technicalities and guesswork are eliminated—One 
Control Dial does It all 

Does Not Interfere with Your Neighbor 
Other close by reception is not disturbed when you tune 
In with this non-reradiating Receiving Set It gives you 
a comfortable sensation of freedom to be able to change 
from one station to another knowing that you will not 
interfere with your neighbor’s receiving 


Choice of Aerial or Loop 

Where conditions make it difficult to install an outside 
aerial, as in congested sections of cities, good results can 
usually be had by using Loop or short Inside antenna 
In fact, the directional feature of the Loop often brings 
In stations not possible with a stationary aerial 

Mounted in solid mahogany case with walnut finish, the 
Bristol Single Control Radio Receiver is handsome in 
appearance The price is $190 00 Bulletin 3013-N de¬ 
scribing this set will be mailed on request 


BRISTOL 

ynadk mask 

AUDIOPHONE 

RIO U • MT OPri«K 

LOUD SPEAKER 

ThU !• koown everywhere as the Loud 
Speaker with the quality tone Not only U 
the tone natural and without mechanical 
distortion, but Is sufficiently big In volume 
to be easily heard In a large room or aU 
through the house Comes to you ready to 
use—no auxiliary batteries are required 

MADE IN THREE MODELS: 



Audlophone Senior 
Audiophone Junior 
Baby Audlophone 


Price $32 50 
Price $22 50 
Price $12 50 


MADE BY 


THE BRISTOL COMPANY 

WATERBURY, CONNECTICUT U.S.A. 


Radio Notes 

A Drop In Vaennm Tub, PticM hM 

recently ukon pliu», much to the of 

radio de\otees. Back Id the earir days of 
broadciietiug, when a slngte^tube reaver 
was the height of ambition for most of ns, 
the price of vacuum tubes did not moke so 
much illfforenre But now that we have 
four and hve tube sets, every little drop in 
vaetinra tube prices makes n great dUfcrenoe 
ill operatluf costs 

Single Tube Loud-Speaker Seta shopld 
be taken with a grulu of salt Of late there 
hna been nu epideinlo of elngle^ube recelvetH 
for which the dalm is made that they will 
operate n loud speaker In tha cose of the 
reflex single tube sets, there is a possibility 
of operatluR a loud stwnker under favorable 
I conditions espednUy If the sets are corefully 
I made with nothing but the best porta Super 
rcgciierathe single tube sits may also be 
made to operate a InuO-speuker but hire the 
feat is niH'«>iuplUUed at the expense of clarity 
and quality of tune After all Js said uud 
done Che easiest and most satiafnetory way 
of obtoftiliig loud-speaker results Is to build 
or buy a tbree-tulM set. 

The Intarferenca Problem recently re- 

furre<t to in these culuimts is on a fair way 
to Milucion in the neor future Th« inter 
fering spork transmitters of ship stations 
opcrutlug ndthln the broadcastlnc wave 
length bund are being transferrexl to a higlicr 
wRvi h egth well ouieide the broadcasting 
band Meanwhile, rdh< r phoscs of broad 
easting interference are being dealt with by 
experts particulnrlv radiating ncolvcrs 
Manufacturers are being asked not to pro 
duce radiating recilvors PnbUcations are 
being asked not to publish diagrams and in 
struftions on the construction of rndlnting 
reeelvirs Tlie public {h being taught tJio 
necessity of making all receivers non rudiat 
ing, to the end that the shrieks nud whistles 
ami growls of the air nioy he disposed of in 
the very near future 

Spark Interference has been all but 
totally eliminated during the past month or 
two thunks to the active work of the Radi*) 
Club of America and the cooperation of 
Oovemment oflldals and radio cummunicu 
tion companietu A recent confennee in 
Now York City resulted In the uboHshiiig of 
the 4WV-mettr wave sometimes used In ship 
to shore radio work This wave foil in the 
middle of the present broudcostlng bond 
and eniiNcd Mfunn pretty mean iuterfen nee 
for radio progruais Of course this change 
helps matters a great deal -(undltloiis had 
lieeomo almost intolernble in the viHnity of 
New Vork Citv due to spark lnt« rforenee, 
Uowev<r if must be romemberod that the 
ruling made by the conference does not 
apply to hiindrods of foreign ships which 
will oiH>rate the same as before Further 
more nianr of our ships ami shore stations 
an eqtilpTNMl with the old-styl« spark sets 
which will continue to interfere with broad 
tasting reception at short distnuce until such 
apparatus has botu rcpincml by the sharply 
tuned continuous nave transmitters. 

Phonograph Attachmenta for convott- 
lug the usnui phonogruph Into a loud 
speaker dciarve more Rttention than they 
have beni receiving When It is rememberod 
that the better typo of phonograph has a 
sound chamber over throo foot long and 
that its aceonstlcal projK rtles have been 
carefully worketl out in the hrst place, it 
beeomes obvious why a simple phonograph 
attnehment can be made to deliver ample 
volume and sweet nprmJnction Further¬ 
more the phonograph being port of the 
furnishings of the usnal living room, can bo 
made to servo in the oddidonal capacity of 
loud speaker without detracting from Ibe 
general appearance of the room Tha re 
oelving set, especially If It bo of the crude, 
homo made tvp«, can bo placed in some re¬ 
mote comer of the house and ooniu*cted up 
with the phonograph attachment by means 
of a twin-conductor cord The writer of tide 
<^himn bos bis recelviug set In a small study 
while the phonograph arrangement is located 
In the living room some distance away A 
small parnllcl cord runa from the rooflving 
set to the phonograph by way of tbe backs 
of fnmitnro and under the ruga, quite out 
of sight 

A Voice that Spoke to Fifty MiUlona,-^ 
Tlie most spectacular demonstraclun of radio 
broadcasting and wire telephony, took plnoe 
on the evening of February 8th last The 
ether and M41 miles of telephone wires 
were joined together for the purpose of givltig 
tbe greatest demonstration yet curried out 
hj tbs joint use of telephony and broadcast- 
I tng. tt la satimated that 0O,O0Q,€l^ radio 


A New Transformer 
—Built for Musk 

Tbe eoneot daatgn of 
tha iCeUo$g tnuMformer 
is a resah of axhaaitlec 
study of sound waves 
and of the aodio-fre* 
quoocy currants fepre 
tentloi them, and hat 
•Utthiiriad to tha last 
dettaa tha distortloo of 
ovartonas arfalch $iTct 
the tona-quality to the 
wavs bsln4 ampliAod 
Our 25 years of experi 
encs, bulldiof transform 
ers has developad a one 
piece silicon steal, Ismln 
Bted core, note tba ab¬ 
sence of punched boles, 
which to trequeody cause 
loss of power Not lets 
carefully made Is the 
brass shield, which makes 
dote mountin| pONible 

without imerierence 
Note also bow tbe 
ends of the windlnls a^e 
brought out and sol- 
dered In plain sight to 
tbe terminal poets, there 
are no eonoealed sol 
dered joints 
Terminals plainly mark^ for eonaecting 
If your dealer or jobber does not handle 
equipment, write ua mentioning 

hie aame 

No SOI Rslio to 1 . S4Jt 

No, 508 Ratio 3 to 1 iM 

Use^Is The Test 


KBUOGG SWITCHBOARD 
S SUPPLY COMPANY 
1066 W ADAMS STREET 

CHICAGO, lU 






As • iHMilWMh—Cyna dsKrciyiae, 
cl eM wtat sod idMilut 
As • sa sli—SoaihM sod “ 

BO iifkMwri or foM jkiML 

WlA a Astir—Dfiiniys_ 

SMSRRi iriiSMllftSA nainim 

All $t My or pcepriA 

rnW bet^ MMCt poti t Mid, 
W r VOIINCS INC. 

Ml lIM It SitlagfMl Msm, 


Absorb! neJ' 





Worthy of Their 
Reputation 

Sheer mmt, proven through the aad 
tent of nervice, hen won for BUrgetn 
Radio Batteries a world-wide repu¬ 
tation for <tuality» expert conntnio- 
bon and superlative performance. 

ASK ANY RADIO ENGINEER 

BURGESS BATTERY COMPANY 

Canaral Solas OSes 

Hants Trust BuOdteg - - - CHICAGO 

Labe^j^orin and 
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OfWIvini IttftM John J CWt 7 jMMh 

into tb« mfoiropbotM Ui the Oongreai Itotol* 
rbicoco. OeiienJ Cnrtj callod tlW foil of 
s 4 ^ren hroMlowtittf atatitoi «nd twnity den 
rral o0l«M loooted tt diiterflut 

iidM MTOM tho United SteteiL Telepbone 
v\lt6|i eoRAOOted to the mloroidione to 
rndio biondoaetlnf etntione W^IAF, New 
lork» Pn^Tldenoe, WOAP, Wo«fa 

ington; WUAQ, Chicago. KLX, Oahlnod 
kTO. San FrailcUop, and PWX Bavana. 
( iiba. aU operating on different wave lengtha 
rhli required more than 0000 milei of tele 
phone Uaea. and 92,000 roilee of emergency 
tulopbone Unea were held In roadlneaa to be 
Nn-itched into the big cironit between 10 80 
and 11 16 o clock in the case of a break m 
the vrirea* Fifty repeating Ktatloni were 
iiHed in tha network of wlrea. The teat re 
qiilred the aervicoe of 242 telepbone em 
ployea between the broodcaating atatlona 
One hundred mllm of cable waa need under 
the Stralte of Florida between Key West 
imd llavana 

Trick AaUmuB at* very much In evl- 
iloDoa theae daya, when the crowded olty 
itpurtment home muat accommodate a doaon 
ftntonom or aeriala on ita roof A number 
nf Ingenioua inventora have aeen fit to bring 
out trick antonuw which can be readily 
luitalled indoora or Juat outatdc the window 
taking up little apace aa compared with the 
tiMual aingle-wlre antenna One of the beat 
known of these trick antonuflc la a coil of 
spring wire provided with two Ipaulntors 
which ean be stretched acroaa the usnal 
room. Becanse of the coil arrangement, this 
antenna la suppofied to inrlmle a consider 
able length of wire in a abort span An , 
improTernent, so it la daimed, on thla type 
ta a double ooU arrangement, with one coU 
Inatile another One of the recent ideas In 
the line of trick antennae is a small wooden 
framework with several coils stretched across, 
which is placed on the outaide of the uennl 
window all of these trick antenna? 

—for that matter anything in the way of 
on nngroonded wire—will give reaulta with 
the super-aensltive roceiilng seta now avail 
abli the fact remains that nothing can take 
the place of the standard single wire out 
aide antenna. The short, Indoor or outdoor 
trick antenna servea to sharpen the tutting 
contlderaUy, but it also reduces the volnme 
of signals. 

What'a la a Name!—Nothing is more 
confusing to the layman In radio than the 
multiplicity of circuita which confront him 
U ith a market already 8Hturatc<l with clr 
uilta. there is a weoUy crop of new ones 
to add further confusion to the art and to 
foment greater dissatisfaction against exist 
ing circuits, Justifiably or utberwbte Tet 
the truth of the mutter is that even at this 
late date there are very few circuits which 
are truly basie. Take the old regenerative 
circuit for example week after week some 
Ingenious experimenter or some enterprising 
radio merchandiser works out n new variii 
tion of that oW idea and gives It some high 
sounding name From that time on we hear 
of the wonderful XYZ circuit which is 
smfifihlng 1)X records. And all the while 
it is esaentlaUy the old single-cirealt regen 
erativB drcult which has been with as for 
thi post three or more years It is about 
time that the public should oome to consider 
the Msentials of radio, and to appraise all 
the so-called new drentts according to these 
essentials. Then, and only then, would the 
public reallsa that many of the new fanglod 
w ts which oause snch constant upheaval, are 
little more than our old friends, the regener- 
urive drcolt, the tuned radio-frequency am 
plifier, the super reganeretlve drcult, the 
ultra sndion drenit^ the ueutrodynn, and the 
Hiiper-hetcrodyne In disguise. 

The Badio Mude Fand la a bold inno- 
V adon In our radto broadcasting world. 
\fter having enjoyed free entertainment for 
t'le past ftw years, wc are now confronted 
»ith the );dea to contribute something toward 
11 broadcwtiiif fund, to the end that we may 
''»ve tha very finest taloit available The 
Hndto Ktado Fund Oon^ttee Is headed by 
f^larence H. Ifackay, ffVllx M Warburg, 
Frederic A. JpUllard, and A T> Wilt, Jr, 
niid has for iti primary object the raisltlg 
»f s fund for the purpose of broadoasdbg 
oonestte by the world's greatest artists. The 
membe^ OjE the eommittoe believe that radio 
t^ffers a wide and hltiterto nndeveloped field 
for stinolailnff and fppreaatpg pabUc lllto^ 

la good n^v And (be eommlttee hopes 
that ^ Moflle Fmd It will 

Possfide to affaro tbotutnds of people the 
opportuat^ ol bearteg Ae valid's best mu- 
ties] talehtr 91 ^ oQmfidttee bag aeloQtod stA- 
tion WBA|f< Is bsooddsst the proposed ooa* 
Artkte eswn tesMgsr, ^ 


'THB Aia IS FULL OF THINGS YOU SHOUL 


D N 


M 1 8 6*' 


EvrmtAi Battarv No. 700 

»iX vnltj. Sin Pabnetiock 8 ving Clip 
Tcrmltulk. dving voltage froa 

|6 ^ to vdu. Ul I H'VolC MtIM. 
Ungtb 6H In. wt^. 4Hin hdeat, 
iHin, WdgiiuglU. ^ 



Why Big Cells Count 

in Radio “B” Batteries 


T his handsome metal case Evcrcady 
“B" Battery No 766 costs only two' 
thirds mcMTc th^ the smallest Evcrcady 
*‘B'’ Battery, but it contdtrw seven times 
the ekctruntyl This makes the No 766 
over four times as economical as its baby 
brother That is why most people buy it 

Its fifteen large cells give 22^ volts of 
strong, steady energy day after day 
Cells that pour out power the moment 
you turn on your tubes Cells that rest 
well when idle, renewing their vigor for 
your next demands 

No cells havea blucr^bloodcd ancestry 
than these They are the product of 
thirty years of dry battery research and 
development of the world’s foremost 
elcctro'chemical la bora tones Wc think 


that No 766 is the handsomest battery 
ever made But that is a matter of 
opinion It IS a matter of engmeenng 
record, however, that tbs great standard 
""B’’ Battery has proved itself as perfect 
in performance as wc are convinc^ it is 
superfine in appearance 

The 45'volt Evcrcady No 767 con^ 
tains the same large powerful cells as the 
No 766 For maximum "'B” Battery 
economy, therefore, buy the 22}^ volt 
EvereadyNo 766 or the 45-volt Evcrcady 
No 767, as you prefer Here is the ‘ B” 
Battery at its best 

NATIONAL CARBON COMPANY Inc 

Hcadquart€rs for Rodw Bott^ Jnformaium 
New York San Francuco 

Cimdun Niuorul Carhoo Co Limited 
Ptcuirj and Ogtitt t)nt«rKj 


BwMdT 
A Bittwy 



fou have any radio battery pnjfalm write to O C PurneM, Mana^ RjkUo Diviawn, 
mtkml Cirbun Cooipuiy. Inc ii6irii[i Orton Street. Long IdinJ City N Y Infirm- 
■Ov* and B meyvaving bookku un A, D and O Battenej aent fret on regime. 
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Hovlftm Can Know 
Latest Facts 
about RADIO 

The very best way to know all Radio facts is to own a 
Lefax Perpetual Radio Handbook When you buy it, you 
become a remstered owner That moan* complete facts 
as they are discovered are mailed to you every month— 
printed punched, ready to insert instantly In your Lafax 
Handbook I efax doesn t cannot grow old It l^P* <»« 
pvMif you information but you pay only once Thera Is 
no charge for the 6rst twelve monthly maihngs. 

Here is a different better book on Radio, It was wiittan 
by Dr J H* Delbnger and L, Whiltemore, Chiefs of the 
Radio Laboratory. U S Bureau of Standards Washington. 
D C Ordinary books on radio grow old and out of date 
almost as soon as printed Changes occur rapidly L^ax 
Ki%es them all as they happen You get all tha new waaa. 
in loose leaf form, pocket sbe. beautifully, accurately Uluik 
trated And you get a oomplate list of broadcasting eta* 
tions with full information ali^ut aach ona 

The binding is flexible Imitatton Morocco leather-^bm«, 
long wearing and very attractive. Pages are most re^bla 
and are indexed with linan tabs, plainly markad. 
isn I anything elss hka Lefax, by any name or in any form 
Look into it Ask your Radio daaUr, book stora or sta¬ 
tioner for 

1 CC W PERPETUAL 
LeJr AA RADIO HANDBOOK 
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hgadla tha engagaamit ©f Mfthrta for 55! 
coacaita Tha omaatittea baa 4aatghalNd tha , 
Caatral Union Trost Coiiipasy, RQ BMth J 
way, New York Olty, ta ^poaltw tha ^ 
fond AU eoDtritratloaa sboald ba Ktada pay- 
ahia to tha Radio Mask iPund, and ahoaid 
ba accompaiiiatl by tba nana and addraas of 
tha flontribnior So far, aodording to ^ 
ports, the reaponaa to tha appaols of the | 
oommittee has bean ittoit prondsliif Jnat mm 
what effect this Innovation will have on 1 
broadcasdug activities, oo ono can pradiot 1 

at praasnL It will no doubt haaton that ^ 

€rt^ day when broadcast eutertalneni will 
insist on payment for their servioos. And 
when that day arrives, it will become necaa- 
sary for all broadcasters to revise their plan 
of operation a 

^Monltoriiif** in BroadegBUnff,—Ooa of \ 
the \ery necessary tasks coiinected with ^ 
broadca^ng is that of “monitoring” In ' 
every ftrat-cluss broadcasting station there 
svill be found some young man Intently 
sratebing the fluctuating ne^e of a meter, 
and constantly manipulating a oontmt knob. ^ 
This “monltnrlng** has to do with overoom 
Ing the wide variation in volume which must 
be bundli>d in the case of certain musical 
Instruments For speech, the variation in 
average power is of the order of 1000 to 1 
In music, and eapecfally that such as given • 
by a symphony orchestra, the energy varlar 
tion between the softest and the loudest pas- ^ 
sages mey be as great as 100,000 to 1 In 
the present state of the electrical art it Is 
not pructicable to handle such an enormous 
range of volume In broadcasting This Hm 
itation arises not »o much from the cupaeity 
of the broadcasting apparatus as from the 
existence of extraneous noise The softest 
musical passages when broadcast roust be 
mad«* sufficiently kiid to over ride static and 
other electrical interference In the ether as 
well as receiving sot noise and any incidoutal 
noise. When the softest passages are mad© 
loud utiough to overcome such oxtruu<*oas 
interference, it would b© extremely expen 
fidvo to provide the oqnipmeitt fur making 
the loudest ymssuges 100 000 times as lowl 
Consequently good broadcasting requires a 
skilled listener and monitoring device at the 
point where the program is pickod up Th*. 
function of this listener Is to adjust the 
ampllfior in the broadcasting system so that 
its output will take into account the changes 
in the loudnesH of the program Thciie 
•*“ changes in loudness nuist not be unduly re 
( duced but tliejr must he made such as will 
Larry beat to the radio audience without 
overloading any element In the broadcasting 
system i- 

What Is th© Supsr Heterodyne? — 
Called the Kolls Royco of radio the super 
hetcroilyne of late has been coming into its 

r own It still inspires ft certain amount of 
awe among the radio laity, although, truth 
to tell its complex nature has been greatly 
exaggeratwl BHrst of all the super betoro 
ilyne coosiets mainly of two members 
namely n frequency changer and a long wave 
receiving set It Is based on the Idea that 
a radio frequency ampUflor will operate easily 
ou long wave lengths but not so on short 
wave lengths. It was Major 13. H Arm L 
strong the well known radio inventor who 
first decided to rtjcclvo the short and 

‘ then change them to long waves in opler to 
* obtain the high cfBciency of long wave radio 

* frequency ampliflcntlon Now the wave 

“ changer can be arranged as a distinct and 
t separate unit frmn the usual receiving set, 

ft This device consists of a detector tube which 

s reciivcs two frequencies—the frequency of 
the incoming signal pickod np by the au 
tenna, and a frequency furnished By a 
n \acnum tube oscillator called the “hetero- 

• dyne,* wWch foods the datoctor by means of 

k. 0 suitable coupling. The output of the fre< 

e quoney changer has a frequency oqURl to 

X the difference between Uk signal fluency 

and the frequency of the heterodyne oadUa 
tor This difference can he varied by ad 
Justing the hoterodytio fpequency The 
difference In the two frequencies is impressed 
upon the inreimedlate rodk-freqaeney am 
p^er The supw-heterodyue can be con 
(• trolled by two adjustments, one fw the 

- wave length and th« othw to control the 

frequency of the cartUator tube. One ir 
" called the wavs letogA opatrsl. wd the other 
the frequency oluinger ^ operate a super¬ 
heterodyne receiver the signal Is tuned ip as 
with the usual set Tba inoomtog signal k 
fbeo mixed with a signal or wave from th©^ 
ofldllator tube The resnlt la a idgnal of 
much lower frequency or, pot it another 
mnok higher wave length. TWs WW-lr^ 
qosnry stgcal is then p a s s r d to ah iDliBr* 

, nwdiate hiidi wavs^Iengrii radto ftsqiis My 
Iff ampttflsr. and than to to the detort w f 


AT Last 

Radio Ft aysney 
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Jafika Ara tbm WorlcTs 
Stsutsdard off C^ualHar 

Thsfo is no floater, smallar, ftnsr |i*k 
and* tba fMnoa, ProM-RMlo 
Jwk M«d« Ib bU tm*. iBohMHa, 
Nautrodyns, and prio^ from 60c to 
90c Your dealer can supply yon* 
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It’s All in the Bearings 

•Iwve bsariofs wear more at tba 
pUoa whan the belt piiUa againtt the 
hearing than at any otbar Mint Ball 
baaringi) whldi an used in aU Valley 
Moten, dlatribote tba wear to aranly 
ewer tba ontln friction aor&ee that the 
Uk of the motor ia greatly prolODgod 

Ball baaringa beep the air gap more 
naariy unifocm than any outer type 
baaringi thpa preventing any mate¬ 
rial ahange In the operating cb a ra c- 
terlatftoa of the motor. If ball baaringa 
had no othar points in their frivor 
then thaaa, their nae ia Valley Motoie 
would be warranted. 

Valley polyphaee motore ere oaade 
la alaec Irom to 40 b. p Valley 
elngle phaeenM>iorsa}einadeSn ilsea 
from H to 3 h.p. 

Write for Bulletin No •-33 Itdo- 
•orlboe all dotaUa of VaUay daelga 
and oon atm etion 

VALLEY ELECTRIC COMPANY 
$157 S. Kingabigbway, frt Lonla, Mo. 

MwmmmmtmHmi in JhiMutipnl CUm 

va^vMotors 


I 


DiTiimoM rimonn-4ni^ 

la a rally aatOppad maolilne moy m 


HanafiMtora i 


■ooltdoa. 


mmd met m$ war fmete^rt 

sas.* 3 ^*~- 



Writ, for fre. bookiM 

TO SOLDER RADIO SETS” 

For raAo fraqttaaey raMlta aaa 
Soldar-BottU Fba and 
PtolaeMowal Inof Roaln-Core Solder 
■■ tberala rfaaoribed 

tHE VALLEY FOEOE CHEMICAL CO 
VaJIttr Fafs«« ^ 


RADIO 

HANDBOOK 



^ mm ef 

> Ijlli wm iwaalhifig aaeful--«Hl th^ 
KafljHteSbo and 

LlhSBEaiidboi* Wet*you apaodaw^ 

m parti* If wwy haeh if earirdMl 

TOAh OPT •••« r^_rrjr:~i 
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Service ot the Chemist 

(Oofrifribed from pope 185) 
vested each tree will furnleb 36 kilograms 
ot green leavee. Green foliage gives an 
average of 38 per oent of dry subatance 
Then out of tlifai leaf hay which is tint dnod 
by the air and then artiticiuUy, a product in 
obtained which is sitnllar to bran and (un 
be used for food for animals. With u crop 
of leavos of 26 kilogramti from one tree about 
■men kilograms of bran aro obtained— In. 
dHsiWat and HJnfftncermff Vkemmtry, Janu 
ary, 1024 

Uae of UaneSed SulfaHc Add in In 
duatry.—Aa [b well known, the purificu 
tion of Uoumaninn petroleum haH ofTind 
great difticultiefl, os it wus not iiowitb'i to 
obtain from it, as from Pennsylvania or tho 
Coucasian crude oil, a aatlafactory lighting 
oil through treatment with sulfuric ocid 
About twenty years ago the first successful 
attempt was made to purify Roumanian oil 
tJirough treatment with liquid sulfuric and 
A special apparatun was derigncil which uus 
found to be suitable for use in reftncriiN of 
different sorts Recent in\estigationR slmw 
that Ihinid sulfuric acid cun be used with 
advantage elsewhere in the industry In the 
middle ^rman lignite tar industry, hard and 
■oft paraffinea have been sepiirnted from the 
lignite oils by tlie aid of sulfuric add pro 
during cold, stable oils Greases can bo 
separated In this manner from the matenalH 
which harden them and mak* them vismns 
Petroleum products rich in sulfur art do 
sulfurUed in this manner, as also Is uiithra 
cene refined 

Uhc of Glae In Coating Paper—The 

Bureau of Standards is earrying out some 
experiments dealing witli thi use of glue m 
coating paper Nine runs have boon made 
on the experimental coating inuehiuc using 
two makes of bone gliii for either of tht runs 
and a Prenoh ouscln glue for on« A good 
grade of English coating day (Lee Mo<*r) 
was used for ail runs and the results nidi 
cate that the water resistanct. of xlui. hoiiud 
conting containing riirome ahini compares 
favorably with that of euw iii<cuate«l pai>ers 
containing no formaldehyde It 1« btlieveil 
that the degree of water pmohng will prove 
■uffieient for most of tin papers uswl in liiilf 
tone printing Difficulties have been ixpen 
enced in obtaining a uniform coating Is 
cause of the variadon in tb< fluidity of the 
coating mixture and mecJiaiilcnl defects in 
the machine so that additional work will bt 
necessary before paper suitable for printing 
tests can be prothiccd Sei rftemicnf and 
Metallurgical Engineering, October 1923 

Fuel Oil from Crank Caswu— The re¬ 
covery of waste lubricating oil from the 
<rauk case of automobiles for usi as a fuel 
oil has been the subject of recent expen 
meiits by a number of comintrrinl garni,* 
owners in Boston Steps for tht regidar 
coiloction and economical salvaging of trank 
j case oil for fuel purp^^s are being coimld 
I ered Objection that the w aste oil was dnn 
! gerouB because of its dilution witli gasoline 
has been answered by the statement that 
practically all of the gusollne has been *vap 
orated from the waste oil —Oil Point and 
j Drug Hcporter 

\ Sicrillxation of Periwirved Foods.—At a 
i recent meeting of the Society of Cbemuul 
' Industry in Newcastle, Engiand a very in 
teresting paper was prescutwl on the sub 
ject of the steniUation of preserved foo*ls 
roost important consideration iu this 
rtwpect is the penetration of the heat in th* 
sterilUation process The uae of preserve* I 
foods la increasing the world over and man> 
chemicala are bring used in the preservation 
process It was brought out that though 
such riicinicala, such as borax were harm 
laaa in tbenwelvea, nevertheless, the use of 
them was to bs deprecated because the ur 
cnmolatfon of iroall doses in the course of 
the day was distinctly injurious to Invalids 
and to children The use of copper sulfatf 
for greening peas was said to be absoUitelv 
rept^enaibie because it was a distinctly 
dangerous process, this suit poaaessing poi 
aonona propertlea. —Ohomienl Age of Lon^n 

Rad Btalfta On Bnaav^Biimlnjjrham 
Lnlverrity in England has been riving par 
ticalar attention to the quoation of re*l stains 
on brass and mnch investigation has been 
dona in the attempt to diamver the reason 
for this. Various posrible causes such as the 
sfleot of segregattim, the acHon of saline and 
arid dspoatta from t|i6 pieUlng solution and 
loapntw wash water, the faffuenoo of various 
qninUes ot roUng oOs, tbs affect of iron 
gnd the offset of fumaos gases were investl 
gated. It is rsportad that tbs investigator 
Sfdd that tbs most Important oanas of stain 


35,000 Different Articles 
Made of Rubber 

For years Goodrich has been recognized as a 
great source for the develotnnent of new ideu 
in rubber goods. 

Many of the outstanding rubber achievements 
in the past half century have had their inception 
right in our laboratories 

Thirty-five thousand different rubber products 
not only attest the enormous scope of Goodrich 
activities, but mdicate the confidence of paten¬ 
tees, inventors, and searchers after a better way 
of doing things. 

Our complete manufacturing facilities and com¬ 
prehensive laboratory equipment are available 
for developing your ideas for the application of 
rubber to new uses. We invite correspondence, 

THE B, F. GOODRICH RUBBER CO„ AJinm, Ohio 

ESTABLISHED 1870 

Goodrich 

(^Mechanical 

RUBBER, Goods 

^Besi m the Long Run** 


9Phat Corr^ort-'Joovm Say No. 488 



55 W) Miles 

lO Times- 
^/fom coast 
to coast 


SAFETY 


The Hoo Dv« mtin* 
■afety ■■ w«lt M comfort 
By tmumittint every 
txl« movement directly 
tothe hydnulk cAuhiom 
throimh • double'acting 
connccting'Tod br etv 
■orblftf both Tflcoll and 
c omp m tiofn rhcee ihock 
•bforbenellminece aide 
fiwey end keep the 
whstU on the roed no 
mattef how quickly the 
bnke« >n eppUsa b 
U numlfleyUy hnpoMiblc 
for orher kinds of 
devkee employina ktbp 
cnnntctlone whkn ten 
wodc only one wey to 
eccofnplteh, there mfe 
eufA poeiilvr rceulta 



I HAVE driven my touring car over 35,000 miles on 
one set of Hoc-Dyes and have had them serviced 
only once in that time 

‘T would certainly not ask for any piece of machinery 
to give me less trouble than these shocks have 1 have 
used cars equipped wich Air Shock Absorbers and 
other kinds, but from nowon 1 intend to use nothing 
but “Hoo-Dyes” as 1 firmly believe that they are the 
only practical, comfort-bnngingshock absorbers made." 

Noma •mJ 

Bccouic of their cushioned comfort Hoo-Dyo Hydraulic 
Shock Absorbers permit even the mo*t delicate passenger 
to ride long diitancM without fatigue. 

But also for the short spin, the quick trip to the country 
and bock, an afternoon 8 shopping on nne$t pavements, 
Hoo-Dyes arc bnnglng to motorists everywhere a hereto¬ 
fore unrealized comfort For there is no car so finely made 
or so beautifully balanced that it does not need the gentle 
restraining hand that Hoo-Dyc alone can lend. 

The Houdaille Company, 1458 West Ave , Buffalo, N Y 

Kmf Lmrw 

HOO-DYE 

Doable-Acting Hydraube Shock Abtorber 
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To Manufacturers 
Eveiywhere! 


2 ^ou bu> SlamptnKv or Prtsned Metal PorU? 

2 Ho >riu make your Stamp)nK^ and Prcwicd Metai Parln 
in \our tmn factor> ? 

3 Dn \nu (i*>c larfi;r t|uaiititirs rd La^l^ forghign or wooden 
• part^ f 


R tfiARDLI-SS of >our rlaottification you should inve«tij{ate our farilities In 
caite you buy StampiPKe or Prcused Metal Parti secure our pncen Wc feel 
that we can really make them attractive to \ou 

If you produce vnur own Stamping^, an kpecialvHtft, we can probably make 
them for less Also it mi^ht be advisable to place a portion of this business with 
us—and utilize your laNn and cfimpment on relatively more important work 

Prrhupa you use lar^jc iju.intities of casts forKings or wooden parts. No doubt 
many of these could he advantageously priiduced in Pressed Metal You would gam 
uniformity better appcaraiue Would fhminate tnarhtmng and ^tUng—and htrak 
age Your saving in weight would inatenalK reduce freight costs. And the unit 
COM would undoubtedly be less Investigate 

6.P.&F.SERVICE 


“KNOWING HOW S I N c f: 'or 


UrtwTi acres of floor svace over 1200 workmen atvd 4jt years esperlence U y«\ir 
tCuaranUr (f reliability and f>s ihUrtnrM CMliacIly In exrrM« of JOO parU dally 

Lrt us co<»i LHiitc with ynui nikrlti trine dtiisrtintnt In order that your onrsnlsMitlon may ifsln 
the sdvanUKes of this service 

Send or blue 7>riHt« 4x1. for out »uoo<eiiou» and cuttmutf" 

Geuder, Paeschke & Frey Co. 


1U1 nil 81. Paal Avoaat 
Mllwankt** WUcemsln 


Stl »7 Wait Ohio Street 
Chksao Ubnebi 





Gurney Radio-Thrust Bearings 
were ^e first ball bearings built to 
take advantage of this well known 
mechanical principle 

They were the first to take care 
of both radial and thrust loads on 
a single row of balls. 

This Gurney principle makes pos¬ 
sible the simplifying of machine 
design, the rkluction of weight, 
the lowering of pattern mal^g 
and machining costs and the man¬ 
ufacture of more reliable machines 
and apparatus 

Let Ournty Engineers hetp you simplify your 
product by the correct a«e of ball bearings 

GURNEY BALL BEARING CO 

402 Chandler St. - Jamsatown. N V 

•USSIV 

BALL BEARINGS. 



lug Jny in the use of old-fgabloned 
&Q which the flainee had dlreot contact with 
the metal Rod Htaining wax eehlom present 
before tbo pickling opemtJoh ft wae formed 
as a result of roacdonx between the copper 
oxides in the Hcole and the piekllDit amd. 
Onprie oxide wux ax harmful at cuproot 
oxide The uorhanixm of red staining con 
sixts In thv (ormuUoii daring the annealing 
operation of oxides of copper The octufd 
stain wtiB formed later in the pickling oper 
ation 

Wood Paving Blocka Give Up Their 
Junk.—It is remarkable to see what an 
aecninuIutJon of jubk can be found in old 
paving bU>ekx The metal trophies which 
become embeddod tn them Inclnde washers. 
Ncrewx. hiiirplns, nails bolts and even coins. 
The tniflie driven them in so that they can 
not bo dlulmiged bv the street deaners, and 
they stay there until the pavement comes up 
and Roes to the Juiikmon 

New Cigar Box Wood.—Spanish cedar 
may be xuppliinted oa raw material for cigar 
boxes by a Philippine wootl known ns kdon 
tuB. if roflidonts of tho islands who are in 
tereated in the development of the lumber 
biiainess tliero have their way According 
to a report of the Philippine Forestry Scr« 
vies that has been received by the Depart 
m«nt of Commerce, kalantas la practically 
identical with Spanish cedar from tropical 
America uttd bos the further advantage of 
being growu in a poxseNslon of the United 
Htntes Spuiiiiih ccxlar has heretofore been 
conxldcreil the flneet wood obtained in the 
world for cigar boxes, but kalantas is said 
to be no nearly like it in color, texture and 
iRlor that only an expert woodman can tell 
thorn apart. 

**Arti6da1” Lumber Made.—Although 
none of the new artificial lumber has been 
markitCNl hr yet. offldulH of the National 
Lumber Mnnufneturom \NNOilntioii oonahier 
that testa already made of a synthetic com 
position produced bv Minneaotu lumber in 
tercets show k poHscaaes many qualities 
making it availabln for stmcturul purposes. 
In the prweM not only the trunks and 
branches of young trees but the leaves and 
smaller parts ns wtll are ground up and 
mixed with other subataiicts, virtually elim 
inatJng waste The resulting compound Ifl 
capable of Uing molded into sixes and 
uhupes of almost ony dtetcriptlon noetlod In 
building coimtrnetlon From the time tho 
standing tree Is tnmofi hy the sawmill Into 
planks and boards and appHeil in coimtriic- 
tioii from 60 to 05 per cent has been wasted 
This includes stumps, chips, bark and 
branches,, plank and log trimmings and a 
huge amount of sawdust The now methoii 
will use all of this by prmluct. 

Cinnamon—The finest cinnamon bark 
Is produced in Cevlun where the Portuguese 
found the tree growing wlW when they ar 
livMl in the island in 1506, eays the Bulhtin 
of the Imperial Institute Since that date 
Ceylon haa been famed for thia spice but 
ontng to the small financial return it fives 
to the growers much of tlie area under ein 
namon in the Island has been replaced by 
the more profitable cocoaniit and rubber 
Ceylon cinnamon moreover, has bad to oom 
pete, parricnlarly In the Continental mar 
kets. vrith a cheaper protlunt of coarser flavor 
from the Far Fast Cinnamon bark reaches 
us in two forms the ordinary Squills,*' 
used u spice and “chips ” wW<k are dls 
rilled for the production of dnnamon oil 
Qted In medicine. Hie leaves of the dnna 
mon tree yield an entirely different oil from 
Hiat of the bark this oD contains eagenol 
(tho oharacterisric constituent of oil of 
doves) which is employed in the mannfao' 
tore of vanillin the well known flavoring 
agent Cinnamon leaf oil is prodnood largely 
in the Seychelles, In addition to the Ceylon 
crop 

Untansling Our Automobile Laws 

(Conrinusd /ram pops fiflfl) 
for the subseqnent deslgnarion of such other { 
Committees os shall be found nooeMarytj 
they set regular quarterly meetings for the 
Conference, aftd they sp^fy that bnsinessj 
shall be dene by the presentation to the 
Secretary of resoinriont prior to the date 
of meeting At later meetinga the Statos of 
Maine New Hampshire and VMmont wore 
admitted, su that the present memberhbip 
includes all the New FngtflUd ud Middle i 
Ariantic States except Delaware, which h«b 
never displsyed any intereat 

The conference is slmpty a volnntary Men- 
elation of the motor vehicle adtainla^tora 
of the seveml States, to diaeoaa common 
prol^ema with tbs view of Working toward 
soramoD deelsloDS and oomuon pollelea. It 


has a dsflnltaly formulated poUdy that it 
take no actlou save unanimously TkU Is In 
no wax a Qonsritarional provlsioii, but idBMriy 
a working ruis, Jt has never been vioUt^ 
and the oonference would of eourae go a 
long way before violating It. E^r most of 
the rosolntioni that come before the txmfar- 
ence look ntore or lass dcflnitslx toward new 
or altered legislation by the member States, 
and It is part of the gams that rim eon- 
femes go bock home and urge upon fbeir 
legialatnrcB the measnrCa that tba confer 
ence boa adopted. No oommtsaioimr could 
well go before his ied^atnm and tell the 
law makers that be was asldni for a oertain 
measure against his pereonal judgment, but 
on that of tbe oommisrionera of other States' 
The policy of unanimous action or pone at 
all is prnctioiiUy forced upon the conference 
and obviously any attempt to depart from |t 
would start a lovely scrap. Inddentally, jt 
has not yet been found to rettriet the ac¬ 
tivity of the conference, to any notable ex 
tent 

The conference works mainly through oom 
mittees The onlinary proc^urc, when n 
resolution first comes up, involves reference* 
to a coromltteo—sometimes an existing one 
sometimea one specially designated for the 
occasion There may or mny not be free 
discussion at this time, as tbe conference 
elects. There certainly will be such tUscus- 
sion wheu the committee reports The re«o 
lution may bo referred back to the committee 
at later meetings, without limit, thus keep 
ing it alive during the attempt to overcome 
mloority opposition intimately the com 
niittee will be dlscbargod by the unaDimoiis 
adoption of tbo resolution, in original or 
amended form, or by failure to adopt or to 
recommit Once it is adopted the several 
coinmlssionnrs take it home with them as 
part of tbeir programs for future legislation 
and do what tlioy can to through their 
legislatures any action which it may in 
vohe III addition the cmiferencc has ctr* 
tain Rtandlng committees such as one on 
headlighting and one that holds public bear 
ings in search of grievances and suggestions, 
which originate businesa in oommlttee, bring 
ing it before the conference as it becomes In 
order to do so 

The conference has already to its credit 
one very large achiovemeiit When it wus 
organiiBod eaefa State had its own headlight 
law, specifying the test which must be met 
by tbe front lamps on every automobile 
operntod in tbe State There was no uni 
fnrmity at all, devices might be legal in 
one of the member States and illegal In 
others for the teats in the various States 
were If not In every case different, at loust 
different in most oases Wltli the coopers 
tion of the S A VI and the Illuminating 
Engineers Society, the conference workwl 
out wbnt It rcganled ns n satisfactory teat 
Under the supervision of the conference and 
tbe sodetiea named, this test has been ap* 
plied to a large number of auti-g^are lenaea 
—the Intent being to apply It to all that are 
aotiroly marketed in the east A list has 
been drawn up of some thirty-odd lenses 
that passed this test this list specifies tbe 
candle-power of the lamp to be used with 
each lenn, the focal adjustment, and the tUt 
A law making legal the use of the leuaea on 
this list, when properly adjusted, and in 
corporntlng into the code of the State the 
test used in drawing up the list, haa been 
presented to tho legislatures of nil the mem 
her States. So obvious is the tedinieal au 
thorlty behind riia tneasnro, ao obvious its 
benefits, that it has been adopted in every 
State Aa a result, one can today drive 
anywhere north of the Potomao with tbe 
aasurnnce that one's headlight Is legal 
Save that not ull the Statee have yet spedfi- 
onlly barred other leases than those listed, 
so ^at certain lenses ars Btm legsl in indl 
vklual States which are not legal In the 
othora, there is In tils territoiT abeohito uni 
formlty of headlight praetiee. 

Even so, the conference does not regard 
■the beadlght issue as settled. Through 
the recommendations of tbo HeadUgbt Com 
tnittoe, the conferenee adds froto tlltm to 
time to tbfl list bf acneptahle devices. Alan 
the conferenee bu reoOihiiieiuMl that the 0 
A Fb fix upon a atandard fora of foeuasing 
device, and that automobOa manufaeturers 
adopt aneh as standard equipment And 
leatrii 1i oottttmuHis for a toore effective teat 
than the one now in uto. 

Ktftoevona resolntlaae have ptMod threoifli 
the min of the oontorenee, W have yet to 
roach snrh general adoptfon hf th# member 
BtatM as the headlight metsurea. One of 
jtaflse is that an operator's lleensa law be 
made a part of the code in every fftatflu 
{ConUnmH 0* peps gflO) 
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Now within the reach of every smoker 
Famous Pall Malls —newsm 2ofar 


^H^themUmteht 

fir/tmrLuxu^Hour 

-that ea^ diair hour 
i4ien eveiy man {eels 
entitlecl to lifels beil 

Pall Mall Specuds 
9^stzA-‘plaweiuboti^ 
Qofiryx 

^^diangetnstzeorprtcc 
^PaLL MALLT^ga/ant 

[carkhp] 




Incomparable Pall Malll Men with a taste for 
life’s better things have gladly paid **a shilling tn 
London—and a quarter herd' for ten Pall Malls 
—and considered the purchase the best cigarette 
buy. But now Pall Mall is available in a special 
new size at 20 for 30CI The same regal quality 
cigarette—slightly smaller in girth, but with the 
inimitable Pall Mall excellence left intact. For 
you who have forgotten the taste of superlative 
Turkish tobacco, here’s a real treat, at a purse- 
easy price! 


20 Jor^O^ 

WEST Of THE ROCKIES 20^35* 
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SHEIM SHOE 


IHE shoes, like good com^ 
pany, are a satisfaction to 
have — a pleasure to be as" 
sociated with One reason 
why so many men wear 
Florsheim Shoes permanently 

Mo« Ten DoOan 

Rialto—M IJ7 

•ooKUT‘'rnrui or TM Tooe oNMgtmT 

TkE Florshsim Shoe Company 

M anufiieturtn * CHICAGO 



PATENTS 

Trade-Marks Copyrights 
Designs 

76 Yean* Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us We have thoroughly experienced 
attorneys in our New York. Washington. Loi Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications 

Prompt ConMCimtiouM and Effictmi Sarvica 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes. Decisions and other matter of interest to inventors—-and 
particulars of recently patented inventions. 

We shall be pleated to send, without charge, our Handbook 
on United States and Foreign Patents. Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


WpcJwortli BtdMing 
Scwotifie AnwriMn Bufldinc - 
Towmt BaldinK 
Hobut BiuMint 
Van Nays BoikHttf • 


■ - NEW YORK 

WASHINGTON. D.C. 
. • CHICAGO. ILL 

SAN FRANCISCO, CAL 
LOS ANGELES. CAL 


UntaiqfUttg Our AvtmoUla Imrnj 

(CofU»ni»«a S88> 

LstgRly a« a reaolt of tUs. th« IMt 
lainUtufa has under oorndderatUm wsd WStl 
probably pass a moiunre jrrovidina iot nadi 
[ liososlus . and removlns the mow vekk^ 

I adaibilvtratlon of tbs State from dm jorls- 
dietioo of the Tax Commlnrion apd setting 
It up as an Inilspondsnt department In or^r 
to tabs care of tfao additional work Involrsd. 

In connection with unlvsrtal Ucsnalng of 
operators, tbs oonferonce Is also tm mooid in 
favor of the gran dag. to the Ucsturlng body 
or to other competent jndlrUl or ndminlr 
ttative authority of the power to suspend 
or tif \oke both operators’ it^nes luid vontde 
registrations. In Stutea having no opera 
tor’s Ucenm this power sutomatlcaUy falls 
to exist and not all the Iloenss States um 
it, while those that use It do not always 
define It clearly There la, of oonrso, every 
argument for and no powible argument 
against the use of snapenslou and revocatiou 
as a disoipHnary moaanre. 

The conforenco baa adopted the right-hand 
right-of way rule—that at interarctlOns. in 
the absence of a traffic officer, the vehlcls 
approaching from the right have the riidit of 
way Tlie experience of Oonoe^out Indl 
cates that the clause that makea this a part 
of the State code ought also to specify that 
no vehicle emerging from or ontei^g a 
private drive over has the right of way over 
a vehlde traveling on the pnblio road Most 
if not all of the eastern States have adM 
this rule to their tr&filo laws 

Another reaolutiou favors the strict en¬ 
forcement of the law relative to the offense 
of operating a vehlHe while under the in 
finenoe of liquor It Is Intereadug to record 
a divergence of opinion here, which prevents 
any oetlon by the eonferonee mors speotfle 
than this recommendation that tho existing 
law of eurh State be enforced to the hilt 
At least one of the commissioners Is out 
spoken in favor of q change In the Isw which 
shall rob the trial judge of his power to 
choose between fine and imprisonment as a 
punishment for the drunken driver, leaving 
no other altomnthe than to send Mm to 
Jail Other members of the conforenco fed 
that In the presence of such a atatnte many 
conscientious Judges would create another 
alternative by aciptlttlng people who were 
pmtty plainly guilty but against whom tho 
evidence left soma loophole for doubt This 
of course would defeat the purpose of the 
proposed measure, resulting in actual de- 
croBse of severity in dealing with intoxieated 
drivers All inombers of the oonference feci 
that this ofTenso ought lo be dealt with nn 
mercifully they are divided merely in seek 
Ing the best way to bring about the desired 
and 

Another dhergencs of opinion is covered 
hy a resolution in fovor of a law requiring 
‘ cxtrnonitnnry supervision” over the driving 
licenses of sll persons with physical Inflrmi 
ties No attempt could be made to deilne 
these infirmities, for at least two reasons. 
Some of the commiaslononi regard deafness 
as s very largo disqualification for driving 
while others think that a prudent deaf man 
is about as safe n person aa can be put at 
the wheel of an automobile There Is prob¬ 
ably no general answer to this controversy 
other than that it depends entirely upon the 
deaf man it has been waged to a draw In 
several British automobile Jonmals. and is 
constantly cropping up In individual cases 
•ad In the general one. Certainly, however 
it la fair to exorcise “extraordinary super- 
vlaion” over tho deaf man who applies for a 
drivers license and to deinond from him 
proof of his qualifications much more rigor 
one than that exacted of a person with nor 
mal hearing and tho resolution aa adopted 
covers tills ground Again, there muat be 
an fige at which one ■ ability to drive safely 
Is no longir demonstrated by one’s poeeesidon 
of a last year's Uoeneev but may properly be 
qaestioned on each renewal Here again 
however the predie year at which one 
enters the suspected doss oonld never be de¬ 
termined for the genera) cose—It would de¬ 
pend entirely upon whether the parties to 
the orgument were themselves fiO, or or 
80. or 00, or a fuU hundred ^EhpUepay and 
drug addiction." the Connecticut statatea re¬ 
mind us are among the diaqnalifloatioQa 
which the casual critic mli^t not think of. 
or the casual observer oee. 8o on ktt IiImm 
grounds, the commlssloneM Agrd* that jmy 
infirmity constituting a potebOaf ooniriw 
log oaose to poor driving ooidtt to gat fltoatal 
attention from the ttoeiwtag body; ni that 
foots spedfto than this, they cannot ba. 

At one time and for a timrt time Ohio 
wag a member of the conference^ Thto a 
kOd-Waateni oonferenca was etitrt^ gad 



Algs^UbH 

Odtievritiidiewtoiatatt. 
tmmm, ag Ike im.fi m < 
caldW to MenWJb a , ......y- 

uUttee wboec eU^ aim in tl^ Is to 1 
the tormation ot other aectitagid 
end to cooperate with theta After fifn 
formed. It la heped that nlthggt^ the 
entire 48 States wia be thna oeverj^ five 
or six sectional confareneto* SectMil 
formfty will thmi proceed^ as Wongh 
actioa within these bodieei and ^timHride 
uniformity will be appfoatM by AMRnn 
between the otMifepeocct. Utlg idtonhl be 
much simpler than dealing aepanmy wift 
the iudJvldunl States. mgrsM fg hgkv 
made in tbo extensioi) ot the cenftoento 

We have commentnd. In a 
tide upon the discrepancy existing agiiiifig 
the States In the lower age Umltror cker- 
Ators. Incidentally, we were notiuA/ 

We required, an a horrible ekampK a 4t|de 
that bad no age limit at alt. and that 
Joined a State having an age Umit We 
picked Nebraska ami Kansaa and the fi>r- 
mer tnrned ont to be the one State whoea 
age limit we overlooked id dlgsMting tito 48 
little booklets. It was there, quite {dafidy, 
end with prominent mention of the fact u 
the sectiona] title, bat we mttoed It Ova 
only attM la that if the book had had an 
index, we couldn’t have missed It 

Id the faee of the divergent age UmitB 
now In use (14, 15. ifL IT and 18 years, as 
well QH none at all), it might be ooppoaed 
thot the rcprteentativfs of ten States WoM 
be tmabir to agree upon a flgara. Contrary 
to this expectotJon the conference has paeaed 
a reeolotion favoring a minimum age limit 
of 18 fbr all States. Only one of tits con 
ferance Sutea hu so high a IJmit^tite com- 
mlsstonefs do not let e:Mng laws atand In 
the way of thoir adoption of what they re¬ 
gard ts a wise measure, 

A sensible Idea to the resolntion favoring 
a law In each State that shall make it pos¬ 
sible for tbs commissioner to eiitir into de¬ 
tailed reciprocity ngreementn with Mher 
States. New York apd New Jersey have 
already done this on the matter of their 
divergent age ttmitt, but the agreement 
would bo of doubtful value, without endi 
authorisation If It were attacked In cokrt 
In genera), tbe measure locdn toward motoal 
toleration of the points of dtverwmee which 
remain between tho codes cl the mmnW 
StntcM and Is therefore not so superfioous 
as It might oeem 

The confereoce has gime sn record as 
favoring the compulsory carrying of the 
operator’s llcents on the penon, and of the 
csf registration certificate On the car One 
would be permitted to qnestion the wisdom 
of tbe last provision, as smoothing tbe way 
for theft 

All the member States reqnlre two license 
plates, front and rear, the resolution favor¬ 
ing this practice is therofore of significance 
only in connection with the posrible exten¬ 
sion of the conference idea to iHorlda. and 
to one or two other States who cats wc 
ocoastonnlly see on Broadway with a chunk 
of canlboard doing emergency duty as a 
front marker 

A valuable resolution Is ons favoring a 
nnlversal system of hand signals, and nam¬ 
ing B committee to conoider snggeetions and 
report 'There will be a wealth of tbeee. snd 
agreement upon one of timn will be about as 
difficult a matter as the ceoferencs has 
tackled A British authority of apparent 
standing has recently laW down a syo t em 
Involving no less than five different itgitg^ 
We think it wfU be conooded that thla is too 
many, but whether there will be gene^ 
Hgreement with our own view (dmred by at 
least one of tiie commissionera) that one 
signal is Boffleient; we do not know 

Of grqat Intwctt to^the oommercisl owner 
and driv« are the spedfle figures which tbe 
conference has adopted for maximum over- 
bH loflgtii 88 fbet: betaht, 12^ feeti wldtii. 
8 feet^^and wqUt, 18 tong gross, Thht 
figure by the way, is not a misprint, 
ft is made so larga in order to iadn4n truck 
phts trailer. Pcojectng loads of pplag or 
atniotona eto 

IfwenMtogllkabcat 

nnlformtty ^ And lawk, 

god «r!ve j^ard gM It doeon’t 

wMA ^ JatnmiiMm u Mvlmt ««■* 

itOtWr A* (inwf i l i Aa A A* Smart C|rt* 

» m « mall fMMloa ot tkaat 

Mrt to bt t*kA m ond wM 

iftIbS 
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Experiantal and Modd Worii 

IBatTaM,hi 48»«SlMwit.l)MT«t04 


RACIWI DOTm BAWD SAW 



b« hoped that it wiU be imitated in oth*‘r 
aaowDi of the ootuitrr 

Not alone ha the octnal record of the r«w 
lotloni poMed and Incorporated into the 
lawB of the aeveral Staten does the proarena 
made by the conference conriitt. The reau 
lar getting together of the oommiuionera 
and their exchange of Wewpolntn ah*] experi 
ence conntn licnvUy on tht credit side It 
paves the l^ay toward nltlniato ngrecinent on 
points where aureemeut could not wow bo 
attained end it loads toward 1mpro\e*) pro 
cednre and uniform proctHinre in many items 
outoiile the actual purview of Ktgtslation 1 
Thus, at their January meeting In Now 
York, iho raeiiiboni of tlie oonfereiiee dis 
ctisHod various KchnmeH for restricting the 
number of diameters on the license plate to 
6ve for the sinnlUr States and six for the 
larger ouls— tlie j,reatc»t restriction that 
seems In the nature of the ease ]>OHsible 
They disruRsed also the matter of colors for 
the«« taga, a very large problem when there 
is considered the ncct^ty for a coiitrasting 
combination different from that iu use by 
the same 8tato last year as well as from 
Utose used by all odjoining States this year 
They discussed and are novi exclianging 
views and data on the points of what should 
be and whut is covered by th« motor laws 
of the seieral States and hon this (•outeut 
might be abstracted for publieiition lu a 
form more intelligible than publication of 
the complete text gives Tht office jiroce 
dure used by those vvlio have made the 
greatest progress in mtuccxlng all the jiiict 
out of the registration rcconls is always 
available for the guidance of thos* who have 
not ntillMd this resource to the uttermost 
If un« commlHsioner has unusual Hueceas in 
working out a novel and efTeorfve wav of 
dealing wltli first offenders against the traf 
fie law the others automatically loam of It 
And oo on throughout the list of the thluga 
in which these commission era have a com 
mon ew ofiiiio interest 

Our Psychic Investiffation 

(Continued from page USS) 

cream of the loodlnmistic profession 

In attempting to draw coneluaions from 
this fact we are led in two directions Anv 
negative generalijiation which might he drawn 
from the failnre of theoo second raters to 
got anywhere, obviously Ineka direct appli 
cahillty to mediums in whose behalf a larger 
presumption of genuineness originally cx 
Isted On the mere face of the thing no 
rcMonable person would claim that our ex 
pericnces have lent Increased probability to 
the hypothesis that famous mediums like 
KlusU and the Schneiders and Miss B<*sin 
net are frauds. 

But this admission rarrifs with it ii large 
reservadou Onr offer has not been restricted 
to dm second raters it has been open to 
nil mediums Nor have we as some disogree 
able critics have claimed puniosely dug up 
second raters to work with we have been at 
very particular pains to inaurc that the in 
vestigadon come to the attention of the first 
raters. Their mere silence wonhl bo siguifi 
caut, but their inactivity is of a more post 
dre type than mere silence IHrect or in 
direct overtures have been made to several 
of them, and theso have been ignored on 
tiroly or given a cold ahoulder 

In all fairness, we must confess that there 
is something to be said on their side but, 
we believe, nothing in any way conclusive 
For instonre many sincere believers feci 
that the offer of o money piiuo is so objec- 
tiounble os practically to outlaw us. But 
we have pointed out that this is necessary 
to convince the public that our Inveatlgatlon 
is to be taken mrinnsly We have pointed 
out tiiat tbo medium will somedroes be put 
to exjwnse or actual loss by working with 
ns, and deserves remuneration for this Wo 
have in several Instances stated that we 
would be willing to pay the entire prise, or 
the anvount by which the prise exoee<1s the 
medium’s expenses, to charity or to any dcs 
ignated beneficiary whatever or whomever 
jUst so we pay it This ought to disixMe of 
the idea that the Unidng of these manifeS' 
tnttons with money poisons our whole in 

there is the matter of oondltlnns 
and procedure. There seems to be a loose 
notion prevalent among the spiritists that 
these phenomena are not capable oC being 
considered In eedd blood, or tied down to 
^finite eottditone and deftnlte azunlnation— 
that in the bright light of reasem, when the 
actempt U made to examine them critically 
f^y fade Into nothing* If tide argnment 
#efe advanced as tendlnf to show that the 
apparentiy obJeedVa pbepopieu ate In fact 
oitb' snbiectiva, we Coaid totiow it. But 






Have You Ever Coneidered 
the Myriad Uses of The 

NEW INTERNATIONAL 
ENCYCLOPAEDU 


Fvery tunc you rend a newspaper, or maifazinc, or book, 
points come up which call for clarif^'ing facts Get 
them—and your reading will mean more to you An 
evening at the theatre, attendance at vhurch or a lec 
turc, will be more fully satisfying if you make mental 
note of the allusions which are not clear and look them 
up later 1 he day’s business never fails to demand 
new fa(.ts—a social gathering always brings to your 
attention matters on wlmh your information is iiiLom 
pltte—a visit to the club, or ait gallery, or museum is 
sure to bring a fresh occasion for consulting an infalli* 
blc sourtr of knowledge And where there arc children 
in the home, their unlinuted supply of questions makes 
The New International Encvclopacdia indiapensablr 
There is hardly an interest in daily life that cx>uld not 
be constantly served by the systematic use of this 
world’s storehouse of knowledge 

The Question* We Ask 
And Find the Answers to 
are the Measureof Our Success 


And the value of The New International Encydo- 
piedia IS that it puts at your finger tips the answers to 
these questions For in the twenty four volumes ot this 
great work is the fsscinattng record of all the world 
has ever done—the wealth of all the knowledge man 
Inj» gained since th* dawn of history—the infallible 
source of information from which can be drawn the 
facts that are needed in every activity of daily life 

M^y We Send You, Free, 

An Interesting Booklet 

“THE MAN WHO KNOWS” 

A profuKi} illu'<traic<l booklet in thw, nor onI\ inKreNiing 
m Itself, but pre^i<nting information that viill throw new light 
on the dollars and cents value to you of the wealth of knowl¬ 
edge vvhich The New International h nc>c!opctIi i puts ar \our 
finger-tip*. Send the coupon today— it firings the b<x)klet 
without co*a or obligation to voit 

DODD, MEAD k COMPANY, 449 Footh Are., New Yoik 


DOI)l>, MEAD & CO, 

449 fourth Avenue New 'Vork N V 

Send me without cost or obligation a copy of **The Man Who 
Knows” and information about ‘The New International 
Encyclopaedia ” 
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More Coal For Less Money 

Tht plica you pay for coal rapratanta only a por¬ 
tion of its actual coat Tha itama that make up tha 
dlflaranca ara tha handling and demurraga chargaa 

The Godfrey Conveyor doaa away with damurraga 
and raducaa your handling coat to from three to 
aaven canta a ton. Figure what thii would mean to 
your buaineaa in tha courae of a year 

T^en write for our new book on coal handling 
Aak for Bullatin A-23 

GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 



Why Good MachinesHaveHighAims 

Get a report of production—and you set the production 
you aim for. You see how mechanicm changes score— 
whether in larger or lesser output. You note how your 
grating methods hit or miss the high-efliciency inark. 
Each “hit” you make m machme development u 
definitely mdicated—the result clearly sights—on a 


Counter 


Thii Small Rotary Ratchet Ohio- 

lar (No 6) counts rcciptocal«| mov* 
of the lew ai required for record 
mg the output 
of many imall 

m a c h I B c s 
When the lever 
II n o V e d 
through an 
angle of 40 to 
60 d cg yeei, the 
counter rwi- 
ten one. The 
further the 
lever n moved the higher the 
number regiaterad. A complete 
rcvohitton of the lever ragislen 
lea. Tht» counter can be 
adapted to no end of cottotmg pttrpoMi. 
by reguUhiig the throw of the lever 
Price. $200 (Cat ntarly fuU «fie ) 
Small Kero/ufbn Counter of ainilar 
model, aho $2 00 




The above Revohitioo Set-Back 

Counter recorda the output of any 
machme where a shaft revohitKMi mdi 
catca as OMilion, Sets beck lo sero 
from aey figure by tonuag knob oooa 
round Suppbed with from four lo Im 
figu».whecla, M required. Pnoe w«K 
four figare-wbeeli, m tilualrited. $1000 
-Mb)ecl to ducount Off /cm lAon 
tin Set Beck Rotaiy Ratchet 
Counter to leooid feoprooelkig move- 
menu aa oa punch premea, $11 50 (lul) 


The yeeder booklet is an 80~page guide an hov to f$g/»/«r an fn- 
cttased ptodudtion at ANY mac^Me. Sord free to all who tna^ 
meet with the pmblem—tn inoention, e ngin e er ing or mamrfaclortng 


The Veeder Mfg. G)., 

HaitfuSTcoon. 


when it le offeretl on behalf of the theory 
that they are objeetive but Ibcapahle ot 
aualyaia, w« fail to foUow it If theae thiafa 
happen^ we do not and wfU not betieva that 
they are in any aenae miraolea. contraven 
tiona or enapenirinns of the lawa of nature 
If they happen, they certainly happen through 
Che operation of lawa and caoaea aa definite 
os thoee which produce a aeriea of eaploelona 
in the eylindera of an automobile engine 
when the atarter and ignition awltehea are 
oloacd. We are bound to believe that, riven 
a repetition of the couditlona, wo aha]] have 
a repetition of the phenomena, in the paychle 
field aa in tiiat of optica or atomic physlca 
or electndty or engineering. 

Of courae the oomlitiona are complex. Of 
conrae they involve the human moriianiam, 
and we are quite prepared to aaauma that 
they involve the phyrical and mental mechan 
Isnia of all thoae preaent Of courae it ia on 
thin account extremely difficult to any that 
in every eaaentlal detail the eoitditiona at 
tofloya failure were Identical with those at 
yoBttrday’a aucceas. But our Inveatigatora 
lire neithtr children nor dilettnntea and we 
are excessively weary of having these tru¬ 
isms dlngeil Into our ears by every occult 
istlo Tom, Dick and Harry, writing to tell 
UN Just how to conduct and how not to con 
duct our work 

In our Judgment, the main essential— 
granting for arguments sake that the phe¬ 
nomena occur objectively—ia complete con* 
fiflonco between thn investigators and the me 
diuiu Mr Uamlin Garland, the novelist, 
teUs of an investigation oiigloeered by him 
in the eniirse of wltich 57 sittings (we fhsak 
thiit Is the niiinbir be givLN, in spite of the 
KUNpieloiiH foineidence udtii tlie pickle cen 
mum) l^e^e held At the beginning, the pay 
chic thought that absolute durkness was 
vital, together with certain other conditions 
that were inimical to inxestigation Mr Gar 
land found It posMible to receile from these 
objectionIIhie conditioiiii a little bit at a time, 
putting each rtHKaslon ilown as an experiment 
nil til he had educated the lady to believing 
that she could work perfectly well in gooil 
light and with limitations in other directions 
which at first she would not even attempt to 
tolerate He draws the conclusion that the 
conditions which are neceHsary are mostly 
those which the iwvrhic believes to be nects 
Mary Ho may be miBtnken in bis iici^ouiit of 
the very wonderful phenomonn wbicb he ob¬ 
tained in good light and under good control 
but he certainly is sincere about It And If 
tho phenomena occur certainly the way to 
provoki them i* the way ho used Wo need 
not point out that wo have approached each 
of our mediums in the same receptive attl 
tilde and held it until we were fo^rced to 
ubniidoii it If somehodv will present US 
with a medium as worthy of patience and 
eonfidenc© as was Mr Garland’s medium, jt 
will be extended 

It might dot be a bad Idea to remark hero 
that we consider auch procmlure of tying the 
medium up us was followed In tho Pecoruro 
case, highly objectionable but when luformeil 
that the photioniena consiNt In the mauipn 
lation of objects in the enbinot while the me 
dium is tleil what can one do but tie him? 

From tbo start we reallned tho extraor 
dinory range of our viork and the Inpossibil 
Ity of laying ilowii In any detail conditions 
of ueance pnwdure which Mhould be appli 
cable to all the cases that might come before 
ns We therefore refrained purposely from 
defining onr condlfloni, sove in the most 
geiierul terms Wo indicatofl that some sort 
of permanent demonstrable reconl must bo 
got of the pHychIc noises tbo psychic lights 
the psycble forms, etc We ImliLSted that 
this record u 111 presumably be on instmmen 
tal one we indicated that we ahull employ 
onlinary selentiflo apparatus to observe the 
conditions of the room and the actHtios of 
tbo mefltnm and we gave a roni^ Idea of 
the sort of apparatus to be thus employed 
We pointed out that we must be able to 
give an account of the proceedings which 
shall carry the conviction that there has boon 
neither fraud nor error And that is all We 
have indicated a complete willingness to dis¬ 
cuss all proposed conditions and alt propoM 
testa with the medium In order that aban 
donment of procedures to which he might 
object would not necessarily Imply the al^a 
doument of the Inv^tigation. we have 
pledged ourselves to make every poesibte ef 
fort to find altemative tests and alteratthe 
conditions that will serve tiie same end m 
thoee found objectionable. 

If a given medium were to come to pA 
outllns hie phenomena, and arik ns fo det^ 
mine how w« should teat him, oar nepotipe 
would five him grounds on which to haaq^im 
opinion whether it would be worth wfa|}$ to 
attempt the production of Ms tnanifestations 


fbr ue. But on the basis of what wo have 
printed aboq^ oar propdae J aptadjitioM no 
msdlum ooM possibly hiwe g#anM|'^sm;h 
Judgmsnt Xft nomerona asedtanm of tank 
have refoaed to have anything to do srith 
ua, on the explicit plea that peydile phenom 
ena cannot be pranced nnm oaf oondi 
tions. This can mean only that ^eso me^ 
ums are unwilling to perform save nndur 
coniUtiotis dictated tn ioio by tbornsrivee. Wf> 
draw no further oondaaiofiSr hot the rikep^ 
tic’s conclusion Is obviotUL 

One nationally known psyiAle, about u* 
be presented gradually to a group of Investi 
gators in dose touch wl^ onr Omwnittce 
under ctrcniQitanoes partfcalaHy favorabh 
for building up confidence, refnsed to sir 
save In hli oan home, and even there it 
fused to erect his cabinet elsewhere than }» 
a corner where there is a door into an ad 
Joining room Another charges os with hav 
Ing transgressed our own conditions by em 
ploying, with “Mr X,” apparatos not known 
to the medium. The facts art that the 
apparatus in question had been approved by 
the medium, but that. In accordance with 
our terms, he did not know wbeu we weir 
going to use it When a medium who h 
perhaps America’s foremost takes the stand 
that at every moment the operator sbouhl 
know exactly what apparatus mid tests an 
in use, one can hardly avoid wonderlm: 
whether she is uot interested In the persis 
tence of modiumistio fraud. 

One of the psychics who has said in nt* 
many words that bis phenomeDa could not br 
protluced under our conditions was driven 
by another investigator, Into a tight eom< r 
11)0 easiest way out was to plead that hi 
had never made any claim which would deny 
that he himself does the tricks, subcun 
soioiislv while in trance 0o he promptly 
marie this plea This medium, too, Is om 
of the strongest bulwarks of the believers. 

Something like a year ago, an infinentini 
spiritualist addressed his National Assodn 
tion In convention assimbled. We have nor 
bis precise words, but whut he said was sub 
stantially this “What are you going to do 
about thu SciFNTinc Austoan investign 
tion 7 Here is the best chance you have ev< r 
had to prove to the worW that these things 
happen If you do not take advantam of it 
the world muat and nUI conduds that you 
stayed under cover because you knew that 
you bad nothing to show’* Not alone did 
this fail to provoke any medinmUtic re 
sponso, but the Association actually took 
formal action advising its mediums ogalnHt 
participation in our work This puts tho 
rank and file of spiritoallsts in the sum) 
IMjritloo witJi reference to us—whatovCr that 
position may turn out to be—as the m«H 
ums No plea ciui be mnde that any tin 
satisfactory outcome of our work is the n 
suit of modiumistic hesitation op mediumlsH« 
temperament alone Their failure to collnit 
ornto is official 


Our investigation was not launched witli 
the idea of embarrassing anybody We were 
In fart, naive enough to picture ourselveR 
os seriously troubled by oonfiioting olaims 
for precedene© But when fifteen months 
pHBii without a whisper from any high grade 
moflium, wo are obliged to point out that 
if Che conrinsioo of our work finds the bo* 
lie\ors In the uucomfortabU position out 
lined above by one of their own number It 
will be they themselves afid not us who will 
have put them there. 

We are aware of the fact that roost of tho 
prominent phyriral mediums are Bhropeans, 
and that the American ones are remote from 
New York. To remove ths one serious ma 
teiial obstacle, we make hero in public print 
an offer which we havo already made prl 
vately to one or two of those named. Thik 
offer applies particularly to William Hope, 
FJvan Powelh Ffanek Kluakl Brio, Willy 
or Rudi Schneider, “Stella 0 *' Frau SUbert 
Mrs. Doans. Ada Bednnet, Mrs. Wrledt,and 
the Jonsons. Its appUcablUty to the Schnef 
der brothers, however, Is contingent upon 
tholr presenting a satisfactory defence, in 
the event that a very recent newspaper story 
to the effect that they have been expoaed In 
fraud 4s verhUed. On the other hand, its ap¬ 
plicability will be extsndsd to cover apy me 
dium other than those pamed, who makes it 
appear that hs or she Is wori^ of biriusion 
In the same oategor^ It appOes sperifiriOly 
to aa American lady of vary large medium 
irtc yevnto who rincerriy sseka atrocity 
The omfiNhm of O V nptge b on 
tbs ground that, fwAti afl rspoHg, die ap- 
a nthsr nnsatfsfagtory pomi to work 
aith, It Is not to be taken as ui npresslon 
of dpinton mi her msdiagisMii. - 

gap mediom banbd or qnatt^g, we 
wUf seeofg trtBSpek^tion tm Tort In- 
os paoe 
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OUR ELECTRIFIED CIVILIZATION 



In the Home 


AirlUtar* 

liotonlar 

Auto Bngih* Msatoca 
Autoiwkfe Bmp** 

Bawk^ Marttima 
Vacuum Claansra 

awiius«m 

WmUiM MmUnaa. 

CwOtaan 

CurUpf 

ate 

Naw«l Peat* 

Pam 

l^roolatort 

Fuan 

Radio Bqulpmafkt 

HotfIstCB 

Ractlgan for Cbarglog 

Irons 

AutomobU* and 

Maada Lmns* 

mniQ wcowtH 

Ul^itliis Bnulptnmt 

MOTcjr Dwiicim 

Meun 

Oblar Okw* 

Mteafta 

Table StoTM 

Motor* Ibr 

Tramfonnar* 

Bufftn 

Turnover Toaatora 

ariadan 

Wane Iran* 

l«a Ctaaoi ftaamn 
Iroom 

Warming Pad* 

Water Keatar* 



In the Office and Store 


AirH«ert« 0 i 
Brewl-twkiiic OvcM 
CIncotete Warmer* 
EI*va«on and Cootivl 
Fan* 

Fu»e* 


Meter* 

Motor* fcr 
Addb^ Maebtaa* 


Motors for 

Knvclooe Seakn 
Ticket* 

Coffee and Meat 
€kinder«. ete. 
Dictaphooe* 
I>tpUcatliic Devkae 
I ^n e l Boerd* and 
»«ritcb*« 

BdMF SwKchc* 
VentUattaiB Equipinent 



On the Railroads 


An Wflttw 


Automatic aubUMkifia 
B«kbi«Oe*M 
ClreotoB ‘ 

C<ntn 4 i 

BlocorkI 


Fkn* 


tundatiacMaMda 

MaadoLoaifn 


Ll^tHnc KoulpoHttt 
Llalitiibic Arraetera 
Una Material 


lliCotor Car Kontpsoent 

Motor* 

Motor* and Control 
«or«boif* 


Amratu* 

SotdW and Babbitt 1 


Where 
Westini^ouse Serves 

At home, at work, at play, and on your 
way from one to the other, you hve in an 
electrified world made possible by the 
generation and transmission of alternating 
current —the great contnbution of George 
Westinghouse to his fellow men 

The organization which he founded has 
made the application of this power to every 
phase of human activity so natural and 
simple that few realize how it has revolu¬ 
tionized our civilization 


WESTINGHOUSE ELECTRIC & MFG COMPANY 

O/Sms In all PrlndtHil CiU«s R«J>rcf«ntari«ws 



At Sea 


Cond*tt*Br* B n d 
AuxUlark* 
Btoctric Heatlnc 

ApKwmtiu 
Biudnv Room 
AuxUUrlM 

Pan* 

Qal]«y BqoJpsneat 


Imolatlni Mateiiml 


AJnnAn Lmnpa 

Uchtini Power Pinotj 
Motor* *nd Control 
M«t«r« 

Propulaion Kqulpratnt 
Pump* 

R<ductk» Gear* 
SwitchboNTd* 

Turbine* 

VeotUidion 



In Light and Power Plants 

Clrcuit-bre*ker* 


Control Appsretua 
Fan* 

Fnaquancy •dwitpvn 


IfMtruniaiit* 

laaulator* 

U«fatlii« MnterUl 
Artwtar* 



Channel* for Wiring 
OenerAtor* for 
Heatltitf 

Ornrratora for Radio 

Ignition 

Micarta Oear* 


MIcarta Propeller* 
Pullry* 

Starting Motor* 
Stream Lining for 
Generator* and 
Struts 



In Mmes 


PsuMi* and 
Switdtboaid* 

Pump* 

lUlaya 

flytidirenou* Cosnrcftcr* 
■team TtirblDM 
■tofcer* 

vwiccnoovraa hmi 

Ssviiehtfit Bouipment 


Motor* 


Voltag* Regulator* 


An: Weldinc 
Equipment 
Automatic QtH 
and Controder* 
Automatic Bubatstion* 
Battery Chgrilni 
Equipsaent 
Circuit Breaker* 
Electric Heating 
Apparatua 
Fana 

Gear* and Pinion* 
Headlight* 

Insulating MatcriaU 


Maada Lamp* 

Lightning Armters 
Line Material 
Locomotive* 

Motor* for Hoists 
Pump* and Tipples 
or Breakers 
Motor Generator* 
Portable Subatatkns 
Switchboards 
Synchronous 
Coov«rt«rs 
Transfbnncr* 
Ventilating Outfit* 



In Mills and Factories 


Arc Welding 
Equipment 
Automatic Starters 
and CootroDers 
Circuit breakers 
Pans 

Pumacc* and Ovens 
Fuaea 

Qlue Cookers 
Insulating Materlala 
Knife Switches 
Lighting Equipment 
Locorootlvce 


Maada r 
Meters 

MlcaruOcan 
Motors 
Paoets and 
Switchboards 
Power House Appart u * 
Safety Switches 
apace Heater* 

Static Coodenaer* 
Stoker* 

Transformer* 
Ventilating Bquipmant 



On the Farm 


Curling Irons 
Pan* 

Fuses and Fuge Boae* 
Irons 

Masda Lamp* 

Motors for all Home 
Appliance* 
hCo^s for Pto w er 
Piirpo*e* 

Out<dw Switch Hou«e« 


Peretdators 
Power Stand 
Radio Equipment 
Switches 
Toaiten 
Transfonners 
Waffle Irons 
and the 

Westinghouse Light 
and Power Plant 



On the Street 


Street ifaRiuay Equipment 


Arc Welding 
Equipment 
Automatic Subatation* 
Babbitting Outfit* 
Babbitt Metal 
Baking Oven* 

Circuit brenker* 
Control Equipment 
Fans 

Oeon and Pinion* 
Insulating Matenslt 
Lighting Arrcatcr* 


Lighting Pliture* 

Line Material 
Machine Tool Motors 

Masda Lamp* 

Motors 

Portable Substations 
ReUyt 

Solder and Babbitt 
Pots 
Switches 
Transfortners 
Trolley Poles 


Street Liffhdn^ Equipment 

Cables and Conduit Ornamental IkiaU 

Control Apparatus Street Hoods 

Maada Lamps Tranafonner* 


Automotive Equipment 

Ammctera Starting Motora 

Generator* Switches 

Ignition Equipment Timing Gear* 

Ltgliting l^ulpmcnt Voltmeter* 

Maida Lamps 
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"These wheels have proved themselves 
to be a most satisfactory purchase** 


T'^YTON St««l WhMl* nr# <UiIy prov- 
Ing their worth by rendering exacting 
service under the tnoet adveree conditions. 
They increase the life of motor trucks 
because they are built to bear the brunt 
of heavy lo^s and absorb the shocks of 
bad roads. 

The exclusive hollow-arch construction 
of Dayton Steel Wheels combines endur 
ing strength with light weight. The Day 
ton Wheel la a bulwark of protection to 
the unsprung parts of a truck which are 
spared much destructive wear and tear 


A truck is no better than Its wheels. 
Don’t overlook the Importance of selecting 
the right wheels for your trucks. Specify 
once and wlssly For Strangth, Ught 
Wsight« Tlrs Economy, DuMbility, Ac¬ 
cessibility and Pleasing appeeranca, spec¬ 
ify Deyton Steel Wheela 

Built for solid ond pneumatic rim and 
for any itundord type front or rear axle. 

The Dayton Steel Foundf 7 Company 
Dayton, Ohio 




Steel TVMcHWhefiji 



Can Formica serve you 

as it serves the automobile makers? 


'C'ORMICA timing gears are running in hundreds of thousands of 
high-grade motor cars where silence is denuunded, where dura¬ 
bility and freedom from distortion are essential—where high speed 
operation, heat, otl and moisture impose the severest conditions. 


For a wide rang# of electrical, radio and machanlcal uaaa Formica offara qaaUtleS 
of tha highaat value that no other material p o a a eeaai In like degree Every day 
it it solving new problems. Every manufacturar ahould get acquainted with 
Formica. Let Formica engineara atudy your probtam. 


Formica automotive uming gears for replacement purposes are told by the 
Perfection Gear Company Chicago, 11U Write for Bo^let, fVhai Formtem /a. 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Ave , Cincinnati, Ohio 



Oor PnycMc iew«ti|Ktl«e 

(Conffnsed /rosf pegs tOS) 
sure adequate maiilteDaftice while here, end 
proimre return paaaage borne at the end <rf 
the sittlnss—subject tc reasonable advance 
niourance regarding length of stay and oo- 
ceptanoe of teats and apparatas whoae nee 
luvolvea tto danger to the medium. We wUl 
give all rvauociable aasuraitoe of good treat- 
mcnt If dtlior or buth of our |2,500 aworde 
are won ua a reeult of thla offer, we ahoU 
deduct tlie amount thus apenti if they are 
not won the financlttg of the iaveeticetlon 
will bo uur loM. And in self-defenee, we 
moat specify that ae cannot hold tUa offer 
open to lute appUcanta, after it boa been 
ueevpted by any oarly comer It wil^ how 
ever, not be withdrawn on any other ground 
than that it baa boen nocopted, or that our 
award has been won and if clreumataneea 
juadfy we will extend Ita beneflu to more 
than one applicant It will expire by Umi 
tutlon when our original offer expirea, if the 
inriginal offer U extended, the coutlnnanoe or 
dlaountinuuncv of tbia aupplementary one 
will be ajMiciflod 

Little Fishes and Big 00 Pooh 

(Coaifnuod from pope 

the rnivenuty of Pennsylvania, Dr Joseph 
Leidy one of the moat active of early Amer¬ 
ican Kcienrista. 

Ptilly forty years iigti ” says I )r Mae- 
fiirlatic Dr LelHy pointed out that the 
cHcaping oil from the Philudolphia giis works 
when pttsaetl into the Behaylkifl Hlver gtadu 
ally bet ume caught up between mud particles, 
utid then the whole uns predpitat^ as an 
oil clay him to the bottom where it bc^me 
the foiinthitioii for oil sbolo or clay This 
was later confirmed and oxteuded by Stuart, 
the Anglo IndlHii g<H)logist, in his LXperi 
nients with llurmcHc petroleum ” 

Ciofng into this In more detail. Dr Mnc- 
farlmio found that the mud takes up the 
oil two fine partielee of mud and one parti¬ 
cle of oil Renernllv bfliig found together But 
the final proof that earth oil cornea from 
fish is found in the fact, generally known to 
giologiata that deposits of fish bones and 
NCHlea are always found In or near all known 
oil defioNits 

‘ 1 have taken the information on whieh 
my stntfmeuts are baaed from authentic 
sthntific riMairrls says Dr Muefariunn at 
the same time that I have studied oil shales 
1(1 the fields from which such suppHos are 
dirnctlv obtained These show that through 
out the world wbere\or oil Is fonud there 
la a so'cnlled bono-bed or fish bed or fish and 
oil Nhiile stratum, ranging in thickness from 
a few iiKhea to ^>vpral feet Borne of thess 
conaiat wholly of flab bonoa or other remains, 
and each such deposit represents a treman 
dona slangbter of fish by aomo prebfatonc 
Lurtli cataclysm 

“Oil !s now being found by geologists, but 
for some reason no one heretofore has con- 
neerted the pro\ alencc of fiah bone deposits 
and fish oil with the finding of petroleum or 
rock oil Yet it is a fact of scientific record 
that wherever there is oil there arc these 
depumts stretching in some coses for hun 
dreds to thousands of miles In some of 
them the explorers have found embedded per 
feet skeletons In such numbers as to Indi^to 
depivsits of millions of fish 

‘The question wUl arise, how are these 
fiah killed Nearly every person is famlllor 
witli the fact that a severe ahock in the 
woter kills all fiah within reach, by vibra 
tion In the area of greatest intensity of on 
earthquake the daughter of iUi is beyond 
computation Ooaat lines are altered, also, 
and either by that process or by uphsavoltt 
of tbn bed of the sea, miillona of fiidi may 
be ki11c«l instantly and buried. It is then 
only a matter of a faw weeks until riif otl 
has been forced out of them Into the sur¬ 
rounding shale, by pressure and decomposi¬ 
tion, BO that the shale then beoomea a ^pro¬ 
ducer’ rock. The oU often migrates, however, 
to adjacent strata which may then become 
resortoir rocks or und This process goes 
on all the time. It is not necessarily COU' 
fined to earthquakes. We do not need to 
list all the eanaea of death to fiah. It is 
neccosnry only to consider the vast area of 
the sea the teeming mnltltudea uf kimim 
apooimeus of fish, tbe known yle^a Of 
to realise that tha watera of tm earth cnm- 
stitnte an almoot Umitlaoe dtstUlery fog tiig 
production of emda petrol^mm 

**There is every promise of groag oM 
dent oil ooppUea tor the fqttirt, egpgdwy if 
present kn^ strata on petWoM 
inoreosing d^ibv rat In ednrinn^ 
dinal rdstioiw. Increoaing uttUoatloa am 
of dl shale ro^ wtB fumlm praetkwny efe- 
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of Friends 


W E like to consider the 
Scientific American a 
Abig circle of friends all 
in one anothw’s 
and all sharing the 
of the big achieve- 
ment oi the hour. 

With its vast resources and 
nummnis editors, the Scien¬ 
tific American can be of 
frinxlly service to its sub- 
•ciiberB—and we find our 
n^sKriben always respond 
n frimdliest manner. 

But) like a young publication 
<XF <^y 80 years we are 
ambitii^ to make more 
friimda, and m this we turn 
to you. Mailing back to us 
this cotmon filled m with the 
name of one of your fhends 
or associates will mean 
douMess a new friend in the 
SdMitific Amencaa We 
will mail him a special offer 
too attractive to refuse. 

You know that the money 
in a Scientific American sub- 
scr^tion is little indication 
of itte twelve months’ enjoy¬ 
ment and services of this 
periodical You know that, 
but help us tell your friend 
the same thing, and let us 
know whether <x' not ydti 
wto your name mentioned. 

Thanks, as one frirnd to 
anofiier. 


To baareaderofSdwttiflc Amer- 
Msn is to be thon^ghly and 
■oenratdy informed—in the 
Wg dfseuasioae of factory, 
office or dub you can 
quote Scientific Amer¬ 
ican as your 
authority. 


SfiinincAMracAN 

MUNN A CO. 

NEWYOWtOTY 



AtnvricBivPqb. Co. 
rgifiNow Yot^ 




^ IhMM watA your «p*dol frUnd-io- 
to tb* DIMM 

. . . .. 

I, P \ i ‘ . . 


httMUsM fof Uk0kj oottbtricft wht>n> 

tb«M «re foond. Ita extniotion at rAonon 
ftMo cost •hoidd be one of the problmnA that 
inventive edenoe ahonld eolve A akilied 
■dentiflc fltaft of iroolofftite and paleontoln 
(leti dioald hive wide end aorqrate kntm 
ledxo of foMfl flabea and even fraffinontH of 
them, BO that whf^n definite areaa are invtMtt 
tated It mar be poeaible to locate an<l folhivt 
the Important oil brariitit aonee along with 
any by the aid of their typical flah fauna. 

How Gold Leaf is Made 

(Conllnaed from pope 

original ona-inoh aqnare of rolletl aheet A 
pack is then made out of a thouaand aheou 
of leaf, interlcavixl aa before between »bw la 
of goldbeater a aldn, and tbia la again beutcu 
witli an eight pound hommcr k'lnal aizf of 
the leaf in five it^chea nquaiy. Hio lnut 
beating operation lavta on the average twelvi 
houra. dependent <»n the weather, and the 
ateadineaa of the eye and arm of the b^ter 

The finished filma are Inid on calf Hkin 
cuabloua and out with a little device, made 
in the form of a bob-alwl from lne<|uorcd 
Japaneiie cane Stripa of raalacca ree<I urt 
gluad into the runnem and serve an th< <ul 
Hng sxlgee, Great care must be eaerclHetl in 
this operation for the extremely tbtu filniN of 
gold are easily tom Tho flneuooa of theNo 
leaves of gold la demonstrated by the fact 
that they can bo torn without any difficulty at 
all by blowing the breath across them After 
being cut, the lenves are placed in books 
made of tlitaae paper and coated with odirt 
Twenty five leaves are found iu each book. 

The entire duratlori of the gold leaf pni 
ceoa ia 85 houni The v\hole thing in ii 
mutter of beating pounding a hoHVy hnmnur 
to append the gold into a fine film and nr 
tile onrao time using great skill to tivoid 
tearing boles in the sheet Gold loiif In 
iiseil in ranking slgiin but It also htm u few 
additionnl apidicatlons Himdtoolrvt biHiku 
are nimally lettered in gold loaf, and furiu 
ture and fine woiHlwork are decorateii witli it 
Ita sole technical or scientific use seems to 
bo making the eleetricul instnimeut known 
aa the elcctroseoiH*, which is used for detect 
ing static ele< trldty 

Gold leaf Is not to be confoutided with gold 
foil The latter used bv the dentist in fill 
Ing teeth la very mitcli tlilcker than gold 
leaf. A sheet of g^ld foil, four inches square 
weighs from four to twelve grains, wbili UTt 
sheets of gohl leaf of the same sij» w«*igh 
approximately five grains. 

New House Bill Aimed at Patent 

Frauds 

IN JANtAIlY, Uepreoentatlve lAtwis C 

* Cramptou, of Michigan, Introdncoti U R. 
5700, whose salutary puriiose is to prevent 
fraudulent, deceptive, and other Improper 
practice in ctmnortion with the prosecution 
of patent applleatlous befort the Lnited 
States Patent Office In urging hia bill 
which deserves every support, Represeiitatlvr 
Cramptun ludd that, iu Washmgtou and n 
number of other places througbunt the coun 
try individuala firms and even corporatioiiN 
are acting as patent attorneys and inducing 
clients to entrust important patent businesN 
to them with the idea that they are author 
Ued to practice before the Patent Office and 
he also suggested that in aovcrul lii«tunc<K 
attomeya who have been ilUbarrctI from 
practice before the Patent Office urt pructii 
ing under cover, while othi r men who huvt 
never been registered, and who are not m 
titled to be regiaterad, are representing tlu m 
selves as patent attorneys and taking foes hk 
such He Incidentally chIIs iittcntiun to a 
case wherein one of bis own cousCltuentN 
was led to pay some |1600 to on association 
not register^, but practicing, uud not having 
any right to practice The purpose of Uip 
rosenutivo Crompton's bill is to prcuut 
anyone from pfaoitcing directly or indirectly 
before the Potent Office who is not registered 
to practlee, or who bos been disbarreil 

Die Senses of Bees 

fpHAT bees are color blind as people some- 

* times arc, and that they lesm their way 

abont by perienca rather than by Instinrt is 
the ofinduolon reached by Prof, F FHsch 
and Lotbar Tlrala, German biologistx, who 
hove made a careful study of the insecte 
These Investgators Imve^abown that to the 
bee, red and black look alike, orange nud 
yellow look the same os 0m and that 
there ia do dUfersnea In tbw ippearsuce of 
blu^ violet and putple. Btat bees have one 
Advantage ever tuAU; tiuty can aaa the rays 
of ultraviolet light, are luvliible to 

wr eywL 

Xt waa ab» diatovered tbat the myeterlous 
guiding infineoce by wttiob tb# bag U brought 


Cut IHant Painting Costs 

77k«M Thr90 Esmntiab Sope You 
30% to Sty/c on Plant Panting 


Voftax patnta an fbU 
bodlad oil palnta of the 
h%beet quality for Interior 
Of exterior uee They arc 
•podallv prepared for me¬ 
chanical application 

VurtCK Paint 


A handy man at your 
plant can eaaily operate 
the equipment and we arUl 
Inatruct him bow to handle 
it properly 



IVs loan yoa the Vortex 
Equipment It op e i a t ea or 
a dlmsnt prtncipte than 
ordinary apray painters— 
longer ran^, gieatar speed, 
and confinto paint delivery 
make for better, cleaner 
and leas costly nstUts 


Our Demonfitnition Offer 

If you have painting to do wr will tend 
Paint V^ortea Equipment and a Demon 
slrator to your Plant to sliow you Jtmt what 
wc have If you do not approve the demon 
stratlon you may send everytlilna bai-k to 
us and you will have Incurred no evpenae 
Write us now 


The Vortea Meth 
od la different A 
good many Plonta 
have Increased 
their Light and 
Production bv 
thia low coat sya 
tem— 
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Suitable Grades 
for Various Semces 

**CoininercUr' AnnuUr Ball Bearing arc made in numerooi |radat lo 
tatiifjr the demand for the leut expeoilve bearia| which wilt perform 
uHilactorily under |iven conditloni 

It it wattefol lo uaa a h)|h duty bearing where the tervice doea not de* 
mand It And lUtawite it it falie economy to uaa a cheap, crudely 
made beartnd which toon breaki down 

USE 


(TommertUii 

amnuum aAUMAatNat 


IN YOUR PRODUCT 

A 

^0 km 90 hut i$am0J M Vii/y infmrmatipw k00kht 0m Camirnwrciat Annuimr BsU 
B 00 ^nt^ tttimg iamg 00fiariti0t amt tka mas •/ tka variam iygat tf ^0 akatf ha 
ptaaaed I* M0nd tki$ kaakitti ta ati imfitirtrt 

THE SCHATZ MANUFACTURING CO. 

2)H FalrWew Avc , PoughkeepiU, Niiilf 



Jhe owner of a 

Tycos 

Stormoguide 
is his own Weath¬ 
er Forecaster. 


ITirrc IS a Tyros or Taylor 
Temperature Instrument for 
every purpose How well the> 
have served their purpose may 
be judged by the fact that the 
Taylor Instrument Companies 
arc today the largest nianufac 
turers of temperature instru 
ments in the vrt)rld 


h\h rvf i ////I 


Tyros for Industnal Purposes 

Anamoowtan 

BaromeUra 

BaM Ifatal Rar« Metal and Radla 
lion PyromeUra 

Klectrk ConUet Temparmtiira Con 
trala 

Hydromatera 

Hyrrmnetant 

Recordln# 4md Index llwnnometere 
Menmry Column Vaeuura Preaearo 
and U GauiTH 

Mlnwal on TasUnic InatnunenU 
Rain OauKM 

Temperature Preeeurt and Time 
Reirulatorfl 
Thermofcraphfl 
Therawmetera 
SarWtnf CompaM«a 

Catidb^ await your request 





hack to ita hive Uf hdtfainff mort than «i 
mrience. It has long bans known that bcM 
find their way homo ooonor tho loonr they 
has** lived in their hire. To teot thin eom- 
monfODoe view beea were to oleep by 
ether, taken to a new hive, and moved Ootne 
twtivo yardo away None of them oouM find 
tlMir way back to the hive until the third 
day afterward, when 80 per cent got home. 
By the eighth day, however, 80 per cent of 
them bad loomed to find their way bock to 
the Uve. 

Man-Mad* Lomber 

(OoniiifMed frrm pope jtSO) 
thoroughly cemented to thla blanket This 
makee tho blanket of luoreaaeil atrength, 
water nnd molatnrr reHistance, and renders It 
aheolutely iropoaalble for any nir currents to 
pass through It The foml step in the man 
ufaoturo of balsam wom oouilsts in trim 
mlug and slitting the blanket Into such 
widths and lengths as are dMred, after 
whl^ the blanket U rolled up mto bundles 
and is ready for shipment 
Thus, it will be noted that in the tnann 
facture of hnleaui*wool certain steps in the 
paper making art have been made ns^ of, 
but the individnal fibers have been fabrt 
cated by nn entirely new formation in ortler 
to got the low denary nnd high heat resist 
ing properties desirod The now proiluct is 
not paper it is of a truth, as our htlo im 
plies, artificial lumber 
Owing to the remurkable lightness with 
wliieh the woml fibers have been rearranged, 
balsam wool has found a ready sale wherever 
it is desireii to prevent heat losses, especially 
in the insulation of houseH ears, etc Homes, 
for example, insulated wito balsam wool of 
which n groat many have already been built 
in the Mhklle West, are not only more com 
fortable to live in, but can be heatod with 
a saving of over 30 per cent in the amount 
of fuel ortlinarily reqalre<1 
The si^eond product more recently dcvol 
oped at CliNiuet Is quito different from the 
balsam wool just described although It Is 
made from the same raw cellulose material 
This product, to which the trade name nu 
wood has been given, is a dense solid mass 
of tree fib^gs pressed together Into boards 
4 feet wide by 16 feet long nnd varying in 
thickness from ^,4 % Inch These large 

boards are then resawed Into smaller boards 
of any sise desiretl Since the process starts 
with tho individual fiber just as in the paper 
industry, it is possible to use tho natural 
wool! In anv form or sl*e whntever In 
fact, tho process uses sines and forms of 
a owl even too small and crooked to bo 
ordinarily profitable to the paper maker 
thus Blubs edgings sawdust trimmings etc 
make an ideal raw material for the manu 
faeture of nu wc»od and from them la made 
finished product which can be sawed 
nailed sand^ and finlsfaetl like naturfd lum 
her, bat with the nddtd advantage that it 
warps less and has no defects such as knots, 
shakes, pitch pockets worm boles etc Tn 
tho Inmberraan*H vernacular nu wowl is all 
F A 8” or elear on nil sides 
In the manufacture of nu wwMi the saw 
mill offal is first chipped to small particles 
and is then treatw! with an nlkalltio solii 
don but not to the snmo degree ns In the 
manufacture of balsam wool Tho alkeUne 
treutwl ehlps arc then ground mechanically 
in the prosenco of watof, so that they are 
torn to i)it*ccB and the structure of the in 
dividual colls in mnnv oases is completely 
destroyiHi In this condition they ar« sised 
to render them waterproof and are then 
flowed in a current of water on to a screon 
ond subjpTted to hoow prefunire to force oat 
the water The pressure rednees the mass 
of fibers to a stiff board like cast of wood, 
which is then subjected to host so that the 
remaining moisture Is reduced to about sti 
or eight per cent The %sl result is a 
stlir,- strong dense board tw wood fibers, so 
Intermingled and interlocked that the syn 
thetie p^uet has none of the grain char 
acterlstic of natural wood 
Nu wood is designed to compete with lum 
her for such purposes os furniture cores, 
boxes, wooil trim, panel stock, etc. It takes 

K ’; as well as natural wood and as It 
glue most tenaciously, it makes an «x 
cellent base for veneer stock 


time for 4lm alrplaMM. s< tks kattUffast to 
gain the same sMtodg m the attmtow, akdf 
aatU they have gatood this altttode thay are 
usdeas. It woRId be only a rare and forto* 
Bate occasion on whidi the atrpfauMg that 
were bi^ng canied by the batttsahfpg woold 
bo bovori^ flftasn tnonsancl fset in the air 
waiting for a suppoeed attack. Bior seoatliig. 
and observation porpoeea smaU airplanes eg 
baHoons eimld bs nssd with jubraatags by 
battleships t but a fighting Coree of aircraft 
tied up mtk a water fleet would Oertalaly 
appear to be of Uttle defensive value against 
aerial attacks, A battkahlp might as weQ 
take along snbmaslnes to oombat snemy 
submsrtnes. 

Above an It moat be raeaaiubered' that 
bombers ean now opsrate at low a IN to d it. 
There has been very Utde said about this! 
But the bombing tests that to(^ pUea off the 
coast of North OaroUns lost September 
Opened the eym of obaervars who aaw it 
te smoke screen and smoke bombs now 
make it possible for a fleet of airplane to 
attack a fleet of battlesblpa from the ex 
tremely low height of five hundred feet at 
point blank range. 

The strategy ean be worked in this way 
Two or three fast and small airplanes may 
drop from a formation that Is approaching 
or has not yet come in sight of the battle* 
ships, and drcls ths targets with smoks 
■ureevi, or curtains. Their speed of about 
300 miles an hour would provide a homUng 
bird sort of a target to anti alrpraft guntters. 
The bombers following up oould swsep down 
behind the screen, break through at an an 
expected point, drop the bombs upon their 
targets and disappear behind the smoke 
screen on ths other side. The and aircraft 
gunners have had to sweep their pieces 
through an arc of about 180 degreea irithiii 
n few seconds and do it amltltt the burstfaig 
of shells, and probably with burulng phos- 
pborus (see illustration) running down 
their necks. This maneuver was not carried 
out Inst September, but it was apparent 
that it could easily have been done. Many 
expert observers were of the opinion that a 
formation of bombers ooidd ^rst throudt 
that heavy white wall of smoke and attack 
at a low elevation 

lu such an attack the first a^addng 
planes would be of the fast type, carrying 
lightweight poisonous gas or liquid flame 
bomba, which they would drop upon the 
battleships This would force the personnel 
Into gat masks or below deck, so that moo* 
nlng the anti aircraft guns would b^ out of 
tho question j 

Although and aircraft fire ean 'bever be 
entirely overlooked or miniooiaed by airmen, 
means are nvailnble to make it ineifeo< 
tive, such as armor, altitude, smoke, poison 
gaa, and liquid fire An attack through 
smoks can got carried out with stiU greater 
Aufety, by airplanes dropping smoke bombs 
from a great height n half mile or more 
from a fleet of battleships. In ouch a position 
that the wind wonld blow the mnoks over 
the ships, shutting off horUontal and vertical 
vision, bnt still enabling aircraft to spot 
them amid tho haze It has been learned 
from flying that a heavy ground mist which 
greatly obscures vision from ths ground can 
be easily seen through from ths sir when a 
Uttle altitude Is gained 

Great bewUderment would bs imposed 
upon a fleet of battleship oommandhrs, if 
they wore snddetily plunged ig^to a smoke 
fog while they were steaming in fonnatlQU, 
and tons of bombs to begin raining upon 
thorn from above—bombs of gat. fire and 
explosives. Random or fleeting shots from 
nntl aircraft would be of Uttle value. Tbs 
airpraft, tied to the battleships, oould not 
taks off in the smoke with sidFety Tliess 
mnokB bombs, too, would M> H^bt contain 
poisonous gas. It la runtorod that a bomb 
bos been developed tn Burope, containing a 
hoary gas that eats. Into Im flesh llks strong 
add, and that another has been trlecl out 
t^at ooDtalns liquid which aata Into stou to 
bydroflnorto add Into glasa. 

Another posslbiUty of attack wo# appafiv' 
imt last Ssptsmbsr la ths sady msmlsf 
low clouds hung ovsr a flaasy ssa. It would 
have been ^y for tbs fl^ of atudtfng 
bombers to approach their tafgsto JtM^ tos H* 
these ekinds and, after droppibg tfatly boBite 
from ths deud iiaM whldt would partly 
bgve hfdd^tbstn from ttm anH-alimdt gup 


nsrs on tito batOMhlps, to have swung 

K to tbeto doudA where they wouW hate 
leik prnOtfoaUy immuns from gun 


Bombing the BatUeSblp 

{Conimued from pope t$t) 
ship fleet is attacked by airplanes ths attack 

cones with such suddeowasa, that tba air- ^ _ 

planes, whldi are *^ed'’ to the ships and the devdopmant ci nat 
earriera, cannot ptsilbly get wanned up and fiml sM is 

into ths air before the atuok iq ovsr alid;M wtoto ' 
tbs attaddng craft have flown far from theftog 
sosae, TV pow«r of posltioul It ~ 


the staimcbni 












The kind of service 
that sells Kelly Kats 

Sometinlte a truck-owner s need for traction is so 
great that he may buy Kelly Kats for this one quality 
alone Another truck-owner may buy them for the 
exceptional mileage they give or the cushioning they 
afford but the majority of men who use Kelly Kats 
do so because they combine all these qualibes to a 
marked degree ^ 

This fkct 18 emphasized in the following letter from 
* the Rio Grande Oil Co of Globe Arizona 

The added traction and resiliency of Kelly Caterpillar 
truck Urea is sufficient to cause us to equip our trucks 
with them but take mileage into consideraUon and 
there is no truck Ure that will equal them 

When a truck-owner secures in Kelly Kats not 
only the one quabty he particularly needs but also all 
the other qualities he wants he naturally continues to 
use them 

Kelly Kats are today the most widely used truck 
hres on the market 

There are m Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York N Y 
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4<yliiuSrr 4 to 6 ton Autocar 
deliver!^ oal oanofiicebuild* 
ing in Chicago Loop D »trict • 

Autocar ^hort wheelbase 
makes this possible 

S HORT wheelbase is an outstanding ity and economy of operation, which 
feature of every Autocar truck be have been proved in competition under 
cause the engme is under the seat Think all sorts of conditions, are other distinc* 
how this mcreases the productive time tive features of Autocar motor trucks 
of trucks and drivers in crowded traffic, AndTheAutocarCompany,for 26 years 
at freight terminals, in coal yards, m a leader in the industry, places squarely 
narrow streets and alleyways behind every truck sold its unusual ser- ’ 

Modem mechanical effiaency, durabii> vice system of Direct Factory Branches. 

The Autocar Company 

LSTAftC SHCD «97 

Ardmore, Pa 

BRANCHES IN 46 CITIES 

Autocar 

gas and electric trucks 

EITHER OR BOTH - AS YOUR WORK REQUlKES 

A complete line of Autocar trucks; new rebuilt and reconditioned, 
capacities 1 to 6 tons chassis prices from $1100 io $4800 
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THE LINCOLN HAS WON 
NATION-WIDE ACCEPTANCE 

N ALL parts of the country, the 
Lincoln is known as a fast, easy- 
riding, smooth-running, and lon^- 
lived car. Its beauty is admired, its 
abilities respected. Through brilliant 
qualities of performance and sound¬ 


ness of construction, it has definitely 
established itself in the ^ood opinion 
of the nation as a car of outstanding 
and enduring worth. 

See any Lincoln Dealer 

LINCOLN MOTOR COMPAQ 

DIVISION OF FORD MOTOR COMPANY DETROIT MICH 
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Ball Bearing Aero-Ferry Makes 

1000-Foot Trips Across Mersey River 


S WINGING hiuh above the water this 
'lero'ferry of tne Widncs Transporter 
Bridge, connecting the little manutactur 
ing town of Widnes, Lancashire with 
Cheshire, England, naakes 1000 foot trips 
leross the Mersey River carrying pissen- 
gers and vehicles The ncnvterry is sus¬ 
pended by steel cables from a truck trav 
ellmg on the lower part of the bridge 
The towers are 200 feet high 

Skayef bill bearings on the wheels of 
the truck, which is 55 feet lung and 24 


feet wide, make possible the nun failing 
service of this novel ferry The loid is 
c irntd on pedished steel balls vvhieh roll 
practically fnetiunless in hardened races 
of steel 

Although this IS an unusual application 
of Skayef b ill bearings, they will give the 
sime degree of unfnling perform inee, 
reeluce fnetion, savepouer and cut in un- 
tdiinee costs when applied to lutomo 
tive and industrial equipment 



W.u IQSA Vnliima ISO Numb«r ft l^iblUh^d monthly by Sclrntlflc Am«ricBn Publlfihlnif C-oiniiany nt 231 Brtmdway New \ urk N > Rtid pi Inted in th« USA* 
TMM Bcwmno Ent«r.d m.lt« Juno IR 1«1» .« th. port offloo *l Now York N Y under the uct of M.rrh 1 IWl. 
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Kelly Kats are helping 
to build a city 

In Longview, Washington, a whole new city is being 
built, “from the ground up ’’ Naturally, motor trucks 
are pla3ring an important part m this work and it is 
interesting to know that practically all these trucks 
are equipped with Kelly Kats. 

In a recent letter, The Longview Company says 

“When building operations were started in October, 1922, we 
equipped all our heavy-duty trucks, with one exception, with 
Kelly*Springfield Caterpillar tires and now, after 14 months of 
service, they have proven their excellence in every instance 

“Kelly-Sprmgfield quality is exemplified by two sets of Caterpillars 
which have given service for more than 20,000 miles and arc appar¬ 
ently good for 10,000 miles additional, this record being made under 
pioneer conditions which subjected them to heavy wear and tear * 

Kelly Kats may not be perfect truck tres but for 
heavy duty service they have yet to meet their equal 
They give exceptional traction, all the cushioning that 
IS needed and mileage which alone would make their 
purchase a real economy 

There ^re m Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y. 
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With the Editors 


S OMBTIMSS we employ this pajce to 
|:lye you a taute of wUat is comlDg 
along fu future Usuee, but another legltl- 
mate funclton which It must also serve 
hi that of telling you somethlug about the 
personalities that contribute toward mak¬ 
ing the current Issue whut It is In the 
present case, Sir Oliver Unlge occupies 
the post of honor An article from him 
on atomic physics is the strom^eHt possible 
evidence of the S( ientivk Aukaican 
policy of going to the man who knows, 
for direct, first hand, fully authoritative 
statements of the latest actcntldc ad¬ 
vances. Sometimes this policy entunot be 
put Into unadulterated execution, the 
man who Is able to go into a laboratory 
and come out with a contribution to 
human knowledge U not always able to 
write about his own achievements in a 
way that shall make the best appeal to 
the layman He may be the world s lead 
Ing sdentlst, yet lack the sense of proi>or 
tton that enables the successful writer to 
slide over the ralnutm and spot the big 
outlines of the story Or he may be, in 
plain English, a miserable writer—lots of 
perfectly Intelligent workers In profes 
atonal fields are just that, wo know prom 
luent doctors who can t write a decent 
letter In such luHtanccH, the first hand 
account that appears, nominally under 
the signature of the great man bus actu 
ally been prepared by a member of our 
own profession—one whose business It la 
to go out and get In contact with u Htor\ 
absorb Its essential features, and write 
about them sequentially and lnterestlngl> 
But wlien we present an article bv Sir 
Oliver Ivodge, the world kmtws that no 
mi< h Intermediary has been at work, that 
the test is in Sir Oliver’s own crisp 
illuminating style, quite free of any Jour¬ 
nalistic tinkering 

S IR OLIVER does not exhaust the list 
of flrsMmnd authorities who address 
you through the pages of this nural)er 
One of the leading research institutions 
of the country, so far os the solving of 
major Industrial iirohlPtns Is c«mcerne<i 
Is the Forest Products laboratory, of 
Madison, WIs Anything that >ou want 
to know about wood or wood products 
the FPL either knows or will find out 
And from time to time, when they have 
completed a bit of research in whUh the 
procedure employed or the results attained 
are such as to be of general Interest, wo 
give them the space to put before our 
readers the firsthand statement of the 
man who has done the work It may be 
Mr Tiemann or It maj be wanehody else 
but whoever It Is when the story carries 
the Forest Products Laboratory lalwl jou 
may know It is by the man who did the 
work 

A nother person who to the highest 
degree combines the power of sd 
vandng the cause of science with the 
ability to ten about It la proper proportion 
and In thoroughly Interesting fashion 
U Dr Lucklesh We misi>ect very 
■troDgly that he knows more about the 
practical application of light than an> 
body else In the world And we have a 
very strong personal reactltm toward him 
M well He, as much as any person with 
whom we are acquainted, contradicts the 
old-fashioned Idea of the old fashioned 
ndentist as the man with Hpcctacles, long 
whiskers, an abstracted air and a com 
ptete detachment from the material things 
of the world If he entere<l the room with 
an eminent lawyer, a successful bank 
presideDt, or a prosperous hardware mer 
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thunt, anybody wito did not know him 
iiilfeht Im? pardoned for sur\ejlng the pair 
and asking “Well wlikh one Is Ihe irI 
t ntlst? I\rhai>H on» reason for the 
greater iHJpuliir <otiflileii(e In sf lenee 
today tliun \(‘sttrdnv tin greater willing 
ness of the world ttf alTHlrs to believe that 
the aoknllHl Is Htaiidlng ou ImiIU feet and 
has his lu ud Ilntily attached to hln 
shoulders. Is the i>re\uleiKe of selentlRts 
of the tjt>e so well represented by Dr 
LuLkhsli 

N O less vivid lo the editorial mind U 
the ia*rm>imllty of Dr OradenwltK, 
through whose efTorta we have the Im 
jtortant and almorhlng artlde descriptive 
of Dr DruckH work Dr OradenwltK 
more timn any other of our friends repre¬ 
sents the 8um‘fwful extxutlon of a precon 
(vl\e<l plan Physically disqualified from 
tho military or ollklul career which auto- 
inulkully formed, before the war, the goal 
of every G*rmun of the educated classes, 
Dr OradenwltK entered the University 
with the dillberuu Intent of making a 
linguist of himself How well he suc- 
cecsled is testlfiefl by the fact that h* 
contrlbuies to so many different publld- 
ttouH la HO many dHTerent tongues that 
he finds It desirable to liave several type¬ 
writers KialUn^ ul)out his study, lu order 
that he may avoid the removal of semi 
finished work In one language to make 
way for an emergency Job In another 
When wo first i'nlM upon him, lilgh up 
In the npartiuenl house out In the Frled- 
enuu district, whh h he and the other 
tenants huvi to run themselves In lieu of 
the defaulting landlord we found him 
IH>unding out corrtsiK)ndenco In tlerman 
on one rnnchluc while a half finished 
article which he was translating Into Eng¬ 
lish from u Frciuh original stood nt 
attention In u sMond The Doctor tmmh 
bites thus, or Indulges In original com- 
poslilou If the drMjmstHiues admit of 
this In iiiifl out of all the languages of 
western Luroi*e—oiid i»erhKps wtme of 
those of Hie eastern half And we know 
of nothing quite S4> tvpicalli Herman as 
the way In which, reH|M»ndlhg to a ring 
he Mures Into tht t< lephonc transmitter, 
“Oruu a a aMlenwlt? I ’ 

S PEAKING of German tele|)hone«—they 
huvt one IlttU wrinkle which we 
opine, might be worthv of Americas utten 
tlon Using tin Instrument at Zentral 
6537, say om dtslns to (all r>r Gruden 
wlt7 at Illaingmi 1 lOS When the opCr 
utor at tho Ztnfril ex( Image answers, 
one dm sn t sh(H>t I In w hole niinilier nt her, 
AmcrUan style out slinplv u^ks for the 
Uhelngaii ex( hante That Is one enund 
atc‘s tho single word Klietngau * and In a 
nioim III om hears t!»e saint word rejM ated 
In ones (itr h\ wii\ of notice that one 
has got Ulitlngau Dnt then asks fornum 
her I3(i« without an^ prefix nf cimrse 
and one gits it With fewer re[>etltlon« 
of the nuinher It stands to reason there 
are fewt r wrong connettions given 


B ut one otlup vagary of the German 
phone we iievor did and n* ver would 
get used to Instead of giving the number 
bv single digits ns we do, they give It In 
hlotkH of TWO ’riius 2378 would be 
“twenty five, st venty-clght ’ Well that’** 
nil very fine unlit \ou start doing It In 
(It riiian win n it luMsanes “ftlnf und zwan- 
zig acht und slebrlg* —In kngHsh five- 
und twentv tight and scvtntv Jlicre le a 
curious Interlocking liimtsl InsldtMiut tf 
feet to this which must be exyterlenced to 
be nppreclattd 
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MOTOR TRUCKS 


When a company purchases 
another and stiD another Fed* 
eral until they have a large fleet 
• • •that is e>^ence of an inti* 
mate flr^ hand knotdedge of 
Federal quality* • *3 firm be* 
lief that lederal Motor Inicks 
will provide year after year 
tian^^rtation at less coA. Y>u 
will find many large Federal 
fleet owners who will quote 
figures to prove this. 


The SyractAse Ice Cream Company ol 
Syracuse, N. Y , is one oi the many 
Federal F^eet owners, which has found 
Federal Motor Trucks economical and 
dependable in transporting their 
pr^uct to their customers They will 
tell you why they have purchased 
them since the first one started their 
work for them 



Prices of Federal Trucks 


1-Ton 

$1675 

IV^Ton 

2150 

2Vi-Ton 

3200 

3Vi to 4 Ton 

4200 


5-6 Ton - $4750 
7 Ton - 5000 

Light Duty Tractor 3200 
llaavy Duty Tractor 4235 





federal motor truck company DETROIT 
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^RB AimouBotri mlcrophow (1) !■ Ipca^ tn a lowd-proof 
^ annooMins booth having tkuDla Pjatn (1 m wlndowo and 
(Mag altar Wakm to both atvdloa. SpteUl wall* rjmdtr 

vloua to aonnda from th« atwUoa. Th« 
tht atodloa rapaat tha annoanoar ■ 
t him to rivt dlreetlont 

_ _ alnotn wnllt the atudlo 

tha annoanoar a control nana) (4> onabla 
n animanolM mlcraphont or Um In 
• and 7) 'Rian art two mJeropbonat 


Hh pmotloally Imptrvloua 

‘ aMjedaeamant of lutrumtnta and alnotn ' 

_l^tt&ta on tha annoanoar a control p 

fo awitm fal hit own aniyameln||^|dcroph< 


a and aMll a to dlo (S 

gl/q>aaS^»|«2{it^^ tht ptrtorman 


alar and ofia tmtrgtncy Tha annoaiw a 
■ * UDOt at hoard 

rlvan from Uw 

_ ^_ __ _ ______^ IS) Indicate 

hr ariar^ "Mijhta wbat^ or nof 'tha rtudlo' u'on tht air, tht 


oarritr wavt la being aent out, tha mtrrophooaa are twitched In 
or atudlo director or annooncer la wanted on the telephone 
Bach door to tht at^loa hai a rtd atanal light (11) which Indi 
oatnt that the atudlo la on the air If any ont diarogarda 
thia algnal and oi>ana the dour when tranamlaalon (a taking 
plaea tb« loud epoaher* are aatomatlcally dlaeoanecLcd As m 
further preoaution tht dooiv (^12) are tquIppsK) with apoclml 
knoba which can be opened only by aonie ont familiar with them 
A loud aptakar MS) concutkd in a hom clotet, reproducca 
the broadeaat entertainment for the reception room A venti 
latltm ayatom through duett (14) heepa the atudloa and rerep- 
tlpn room oool and oomfortable under all tondlUona ovtn chough 
all wlndowt art olottd Adjuttabl* deadeoing rurtalne (10) am 
rtodily adapted to tult the muaie being tranmlitad, A double 
mil wltfa dead air apace (16) prevenU radiation of hall and 


elevator noise* from the main corrhlor to the studio The an¬ 
nouncer vrhn is the key to the whole altuatJon ti In direct 
oommnntcatlon with the tmtdnmtrs through desk telephone (17) 
The equipment panala (18) are mounted with alt the nooswMjy 
apparatus for controlling the mlrntphnne amptlftem and input 
cummtji to the si>eplal cablai nonnoetlng the studio with the 
broadcasting autlon as well a* controlling and adjusting rtmolt 
oofitrot telephone line* which operntc the station from oatalda 
point*. Special equipment for equatlring tines to correct attenu¬ 
ation. a* wWI a* instrumenU for mfesurlng the gain of any 
ampllfler and group of ampIlHt r* is provided Bmlnd the 
panels Is a large loud Npcwkrr (ID) which provides tlw moni¬ 
toring englnerrs wlUi ptth« r (ho shidl » output or with tb« 
output of B loop ^din receiver The individual views show 

(1) the studio (Z) aorlKl (8) broadcasting (4) control bosirtl 


THE RADIO BROADCASTING STUDIO OP l»24t A VISIT TO STATION WEAF IN NEW YORK OTY 
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"This Is Station 

Putting Radio Programs On the Air and Taking 


By Austin C Ijescarboura, Mem 

Author of R«<iio for Fverybody 



AF two. throe, four five Hello, Kort 
OiM two (lire* lour lUo Hello 
fort >\<mm 1 lit n M Hoitn iiiukIc f(>r 
And n inuiueiit luUr (unie the strains of 
Hh Aii\II t horus fumi Hie oiiern It Tro\u 
tote for nhotit thi tlfthth tlmo 

that du> h> the hardworking (\llnd(rOi*i i>hon<it.ruph 
itf I iiilu r (|iM*Htlon)ihh inuMl( ii1 at luliina uts 

That was ihi radio hnauhastltiK prokrain of IDOt) 
An a mutter of fm t ft was not Inteialt'd uk a 
hroiidcasi fuitur* Ihnk in thosi da^H we Hnniy 
l»elleve«l that radio t( 1* phony rnltflil lie un4k1 hh a 
rapid nauiiM of wlroksH communltatlon esiietlally 
for mllitHry operations Of rourse wo 
uppreilaleil the fail flint tlie radio tile- 
phone conversation could be intercoiited 
by anyone, hut It ne\er (wiurred to us 
that this nioans of loininunUatInn might 
tie eiuployi*d for nation wldo i ntortain 
ment Idltle did we dnaiii that the very 
w'WikuesH of radio lotephon\ -lU total 
lock of iMHrec\—would koiuc day become 
Its greatest asset 
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Them Out of the Air 

AIEE 

CouTM etc 


With Sputtering Arc and Baked 
Microphone 

Ko beautirol broadcasting studio was 
available In those pioneer days for our radio telephone 
efforts Instead wo were working in tht loj c*old nKiin 
of tlie wireless stulion hKiUed liehind the big dlsa|»peur 
Ing guna of Fort llunLOck, amid the barren wastes of 
that stick of land known as 8und> Hisik No neat and 
almost Invlsllde niUrophone was prm uled for our vesmi 
talent. Instead, we were shouting into a long lllicr 
horn, as we stood la'fore a largo tuhlt fitted with a 
tall buck covered with dclkute elettrkal meters and 
fuses and swlUkos ImmcHlhiU ly before us were ten 
tall copper cjMnders filled with water and resunhllng 
notldng so iniuli as tlie pljies of an or^un Below each 
copper cjllnder was a large curlnm button, all Imt 
presMlug HtpUlnst tiie iHittum of lu respective cj Under 
Between the c>Under and the curhon huiton plated 
an unsteady ehttrie an, HpuUcrlng and lllckirliu, all 
the while The tea iirc uidtN wire arruni^,ed la two 
banks of five uic-s euth, eath hank cotitroMeil hv a 
large upright handle, so that all flvs arcs of the 
hank might lie slruik at once Onev tht nrrs wen 
formed by touching and thui separating tia coipper 
and rnrlsm iiii inliers, It was neciswary to 
adjust the gap of the arc so us to get 
\l»e utmost Htahllltj making foi tiniroiin 
radio waves on whh li to ImpresM (he t<hi¬ 
pbone im ssage or imish And here was 
tiie annoying fialure for no Ho<mer did 
we get one of the arcs falrh umstaiU 
and turnetl our efforts to tla nt\l unruh 
arc than the first an would go off on a 
ratnpagi, ihHtrhally speaking 

Ctiven <x<eiilionaI lu( k It was ikisslhle 
at times to get all ten arcs on their 
best liehflvior This happv siatt of allairs 
was confirnuHl b\ tla passlvi siat* of oiu 
of the eleitrhal InsiruineiUs known as the 
oscillating <lr(ult mllll ainnater 

The next st* p was to pnpure to talk 
The inltrophom, or do Ice whldi trans 
bites sound wa\i s Into their ele» trlcal 
ooulviilents, was In lids uise a Hat cart 
ridge with two nmimt iuittons It was 
HllpiMHl Into a hohUr o\( r wldch was 
plaml the long tllur hmn Then If llio 
arcs wire still l>ehn\lng tlumsil\iB wi 
were readv to talk—or shout, to IfO more 
precise In our description 

All of w hh h was for the imriHise of 
coinindng tla Unitid Statics Arm\ 

< on^s that hen was a wireless ti h plione 
that would work- on ixinshm AV« 
were emli av orliiK to ptil Home soiindsAlnto 
tile nir nt Foil HamsHk and trvlrm to 
get those same sounds out of tin air again at Fort 
Wood elghtcs'n mlh>s away as tla* i row flies The 
Fort Wood retelvlng station was hv no means of fortu 
nate local Ion so far hh radio N (opcenasl lavauae 
It neplled right at the virv fist iff the bronze ladv 
known as the Statue of llliertv l>et<pltp the niiplim 


Major h. H Armatrang, (he well known inventor of present day radio receiving 
circuits, and hla latest model of auper-heterodyne receiver 


tlon of a flve-kllowatt Input at the transmitter—Just 
ten tlines oh inui li energy as tlie usual present-day 
broadi UHtlng Htutlon—we could only hoi>e to get 
through to our ufixlous llsti ners in once lu a great 
while 

Tla output from our arc transmitter was passed In 
large naasuro throngh the oirtrtdge inh rophone with 
the consiHjuinee I hat the hmse enrlmn grains of the 
mhrophone were soon bakeil into a H<dld mass hv the 
develoiOMl heat All the while we were siK'ukIng or 
playing the phonograph, It was necessary to rap the 
mhiophoiu holder with n scnwdrlxr so as to iirtak 
up the hnkeil carbon groins In order that the sound 
waves (ould l>e atsuralely tranHlatcsl Into variations 
of the outgoing radio wavt^s \t the end of several 
minute's of more or less uiuvrt iln trimsmlsHlnn the 
mh rophone would he baked Sf»lld and a new one would 
be nec*esHury 

That la brief, was the 3909 moflel of radio broad 
casting station The author, who participated In those 
early radio telc'phone attempts, had no Illusions about 



Three 1924 models of radio recelvera. Upper left Standard super-heterodyne 
partly open to show the six tubes, tuning condensers and batteries. Lower left 
Handsome period cabinet receiver Right Cabinet type regenpflex receiver, 
with self-contained loud speaker 

the i>c»sslbllltIeR of radio telephony To him as well 
ns to others engaged In that early experimental work, 
the tcHlinkul obstacles were such as to seem Insur 
mountable As n laboratory exiierlment the radio 
leleidione was Indeed Interesting but as on everyday 
convenience, It was dextmed to failure 


And Along Came the Vacuum Tube 

In the annals of a y()Ung art like wireless communl 
cation, fifteen years is an oge Even as we were 
expel Imentlng with our crude arc transmitter, Lee 
DeForest a wireless exiierluu nter and Inventor already 
well known nt that time, was at work on hU audlon— 
a modlfled form of electric bulb In which are 
placed two elements in addition to the usual flla 
lueiit one of these a metallic plate or cylinder, 
known as the ‘plate," and the other a lattlce-llke 
slructure known as the grid” 
lour years afti^r our disheartening efforta st 
wireless telephoning a young student at Colum¬ 
bia Hnlvi rsltv hdwin H Annstrong was delving 
deeply Into the Intricacies of the audlon or vseu 
uin tube, and evolving new and wonder 
fully efliclent circuits for radio transmis¬ 
sion and reception That was in 1913 
Two years later the American Telephone 
A Telegraph (Vnupany startled the world 
by assembling a large battery of vacuum 
tubes for the purpose of generating radio 
waves with which the human voice was 
projected througli space from Arlington 
to Paris Then, as if the spanning of the 
Atlantic were not a sufficient acc*ompIl8h 
ment the telejihone engineers Immediately 
followed up this feat by talking between Arlington and 
the fur away Pearl Harbor In Hawaii a dUtance of 
7500 miles That was In 1910, the same year that the 
truns-contlnental telephone line was inaugurated—an 
astounding engineering achievement also due in large 
measure to the appUc athm of the vacuum tube, Bdu 
thue as a perfect 'repeater to build up attenuated 
voUx* currents nt Intervals on llielr long Journey from 
coast to coast 

From 191% the story of the radio telephone moves 
along through the trying days of the World War With 
our entrance Into the fight we found It nccesanry to 
develop the radio telephone as a intans of ra{)ld oom- 
munlcutiou l^etween uirphiia's ami the ground It Is 
safe to say that years of normal radio development 
were crcwdtHl Into mouths In tlmse days of great 
anxiety 

Then (time 1921 The Westinghouse organisation began 
a series of radio telephone exiierlmeniH for the purpose 
of testing c-ertnin microphones and radio telephone trans¬ 
mitters. Soon the radio amateurs took keen Interest 
In those experiments After a while the 
Westinghouse ctrgunlrutlon found that Its 
experlmetits were coming to be looked 
upon as a public Institution Aside from 
radio nmuteurs. Who are primarily Injcr 
ested In commimhatlng with one another 
by means of the dot dash language of tbe 
teh graph ccnle, numerous laymen were 
buying rc'ceivlng apparatus so as to listen 
lu on these expcrliuental talks and pbono- 
gruphlc concerts Which could bo taken out 
of tbe air 

So radio broodcasting came about, and 
t4ie rest of the story Is of too recent 
origin to require reiteration at this time 
If Uny thing It Is the present-day vacuum 
tube which bos made radio broadcasting 
pcTMHibic The pioneer workers* making 
use of the t roublesome and uncertain 
carbon arc fop generating the radio waves, 
were hopolesslv handicapped Not only 
wns the carbon arc most Inefflctent in the 
generation of radio energy, but such 
energy as it did produce had to be handled 
more or leas directly with a microphone 
which could not stand Op Under soch an 
cRctrlcal strain Back in our 1909 ex 
pcrlmonts wo had to cliange microphones 
about every five minutes—and each micro¬ 
phone cost ufl about $3001 
Now the vacuum tube Is the marvel 
of modem electricity It can used to 
convert direct current into atternntlng current of very 
high frequencies, suitable for radio transmission Feed 
It alternating current of any frequency, and !t will 
convert such current into direct current It may be 
nsod to detect deltcafe radio waves in fact, it Is a 
super-sensitive detector In radio work. Tbe vacuum 
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tub# acts as a relay or repeating device, In tlint It 
wUI Impress on a powerful current every tharacterHtlc 
ot a weak current It U this facility whUli i>orm!ts 
of using the vacuum tube uh un anipllHer lii radio 
receiving, or as a Ko^*alIetl modulator In radio truns 
mission, when the delicate voice currents are imprewe^l 
on the powerful transmitting waves or ah tlit roiMuter 
in the long'd!stance telephone line, when It iMcomeH 
necessary to boost up the attenuated tcieidiow currents 
at the end of every bo many hundred miles of line 

The Gentle Art of Droadcaating 

How quickly we have become accUHloined to broad 
casting I Only a few years back we were contented 
to spend our evenings rea<Uiig tlie newspaper, a inaga 
line, or a bulky book If ue desired a little entertain 
ment, we wont to liie nearb> motluii picture liouse or 
to the theatre Or we even called on uur friends In 
order to pass the evening 

Today it is quite dlftereut On our way home we 
look through our ^e\^Hpal>er for the radio pro^,run\K 
Wo learn wlmt Is going to be put on the air lonlglit 
for our entertainment Not only do the radio proi,ratns 
tell ns the names of the artists and speakers as well 
as their offerings, but ultjo the exact fine at wbUh we 
can look for those very features Instead of liavinu 
to go out for our entertainment, vve Imvt inerclv to 
turn the dials of our radio nstlvei to the i>roi»er set 
tings, and the euleriiilnnH nt coinos to uk from out of 
the sky It Is now too commonplnee to be fully uppre' 
clattMl, this wonderful thing culled broadcasting 

There are two sides to radio broadtasting tirst, 
the talk or the music must be put on the air by means 
of a radio telephone transmitter serondiv, the talk or 
the music must be taken out of the air b> means of 
a receiving set Ihe ruello waves wUUh carrj the talk 
or the music ore strongest when nearest to their 
Bource, and gradually grow wcak«»r as they spread out In 
ever widening clnh^s to the vast radio audience J h< 
object of the receiving stt Is lo Intercept a small por 
tlon of the deslretl radio wave In Its linmeiHate vicinitj, 
by means of ’'tuning* or adjusting llie fre<iu<ncv of 
the set to the desired wave, and then convert the 
energy of that radio wave Into a replica of the original 
sounds. The nearer we arc to the hroadiasting station 
the more powerful the waves and therefore the more 
radio energy can be Inter 
cepted Furlhennore, the 
more i>oworful 1 ho radio 
energy that Is being handled 
by the receiving set, the 
simpler the aptvarutus re¬ 
quired 

All of which may be quite 
elMuontary but U quite nw'- 
essary In preparing UH for an 
understanding of the present 
trend of broadtnstlng 

The latest hlallHtlcs dl« 
close that there are in the 
United States and Canada 
something like COO radio 
broadcasting stations. Of 
this number, approxlmutoh 
lao are using '500 watts or 
more These stations are 
sufflclcntlv scattereil so as to 
blnnket the entire country 

At first glance this would 
appear to lie a splendid 
thing—six hundred broad 
casting stations putting as 
many programs on the air 
day after day Hurolv one 
need never worry alvout 
picking up an enjoyable pro¬ 
gram, In view of the variety 
offerv^ by the combi ned 
efforts of the brood* asters 
But unfortunately, this U 
one where quantity is 
of secondary consideration 
If, la truth, It Is not of the 
very first consideration. With 
so many high power stations 
there Is, If receiving condl 
tlons are good as In the 
cold, crisp winter evening, n 
considerable overlapping of 
wave lengths and, as a re¬ 
sult, more or less Interference Hence the listener In 
needs ft high grade set In order to pick out anv pnr 
ttcular station and bring It in so that the qualUv Is 
good, TliU Is espectally true If he Is located In the 
vtdnlty of one of the undesirable stations 

Than, to make the situation worse, tha public Is bent 


upon long-distance rw-eptlon Whj It Is esscntlHl that 
we listen to tlie ImivusHibk program of the Podvink Hre 
Departments band plavlng from the Pcsiunk nttitlon 
when the nearby stailnu u !iron<lrHHtlnf, Paul W blu 
man’s famous dance prcivocarlves, vvmild Is a ihap iii\h 
tery except for the fact llmt Ptxlunk Is mlUs din 


tant Distance lends enfliiintment Ami there >ou are 
In an cfforl t<» obtain dNtnnoe, In t<H» nian> < asea 
the listener trUs to get stations that are bevond 
the profsr capadtv of hN ret-elvlng apparntus whidi 
results in forced regimnitlon In wlmt Is known as 
the regenerative nMwlvrr horred regeneration <»uuses 


the receiver to act as n nilniuriire transmitter whbh 
emits a radio wave of abotit the samo wave length as 
the station that Is being listened to with more or l»«s 
success Meanwhile, other llsteners-ln wltliln a quart* r 
of a mile or more are picking up the emitted wave 
which now gives rise to u whistle In their head phones 


or loud speaker This case multiplied by dosens of 
others In the case of a sinall cuinnmnlt) or by thou¬ 
sands in the <aMe of a large (It> icsults in a Insllam 
of whlsiles groans, Hhibks and wlmirxd which break 
up the radio programs for many of i)a radio umlleiice 
Unfortmiat*ij for tlo past two vears nut short slglitod 
radio inanufaLlurors have 
tbMKi**d tla ef>nntrv with re- 
gtmrallve h< ts of the most 
nfTf nslve Iv p« s 

In iniinv lo< alltles the con- 
dldon in (tits reH|)ect Is d^ 
l)loial)le ItroinUasters who 
faki purlltular pi Ide In their 
* fTni iH Ml e krcallv discour¬ 
aged o\t r this situation Tlio 
Wiust ivlbudois In the pro- 
du< tlon (if (hose radio 
hlidics au the builders of 
rrmli home made sits Sad 
tfi M lute the r< gcnorallvo 
rPI elver Is the Klrnplest, 
<liia|tost and most ofTettlvo 
t\i»* of nitivliig Hppanttuu 
for tlie elTorts of the uiiia 
t» ur hullder To make inat- 
tenj still worse the Irre- 
sisnislble dt ait rs in radio 
wpdprnont un fore\er dress¬ 
ing up tlie old ngdieratlve 
m*elv« r In some allghtly 
«lin*rtnt stvlc and selling 
the parts to tla gullllde pub¬ 
lic umh r a m w and high- 
Hounding lala I Were tlie 
regviwndlM n'ceUers to be 
(daiHsI oiilv In the imnds of 
Hkllie<1 a n d cons* lentlouB 
rudl(> ainatours, thm* would 
be llUlo if anv of the unbe¬ 
coming nolsoH laiw luiird for trntli to lell tin regen- 
erathi ret'iher when iiropdlv oi>erate<1 iUwn not emit 
H disturbing wave In (Ireat Prllaln wlicn our trial® 
and (rlbulatlonH as ploueeiw in this radio hronddistlng 
art have las a <anfull\ sludleil a regencrailve rec’elver 
of anv kind )s )KiKltt\(l> taboocsl 

A Better Receiver or More Powerful Transmitter—^ 
Hhlch? 

What is llie remedy for this cfindliloiH That U a 
question wlibb broad*asiirs and the radio Industry 
and list* m r>» In have been asking ilu mselves In 
tnith tills Is Ilu gravtsi prohkni wbl<Ii innfponts the 
hmadi asters, aiairl from the c'conomb al Bldi wlih h I® 
<iultc unoltur st<iry 

*1 here MM III to lK.t two rtUiHsllts avanuble In solving 
the pnv«*nt stare of tlu nir tlr^I tlu us< of rwsUers 
whh h will luii and cainiol iinif a wav* of anv kind 
SLC'ondIv to bring tin trauMiiliUr nearer lo the reridv 
Ing set elriiup b\ piling (Ui num powtr In our i>U‘Hcnt 
broad* asting KtalloMs or l>\ InsiiiIIing int)rL liroiid 
(UKling stations at various isdnls luani to Ihe listen 
CIS In and operating llus* si ithais as r*i»euters of 
a single imigruni s< nt out fmm som* o ntral *>r pri 
mur\ Hiatton 

Maintaining Its plonoiring spirit In tlie broad* asting 
Held the \\*sllnclioU''* orgtinl/albm lias taken the 
Initial St* p tow Ml d sol \ lag i >>l situation through 

ih* t rausinlliing * nd Insh it| of pluJiig iti* Imni* n on 
til* rmllo audUmt Oils (prguni/itioii his h* i ii work 
lag out \ nuaiH of bringing ilie progtums luanr to 
till reielvlng stis 

Her* Is how th* thing <iiii Im lioni ‘suppose we 
bn\* a stmllo in \* w \oiK bromh isdiig the tineat 
tji>e *tf i>rngniTiiH In ord* r to irliig tlxist pr*)gpnm» 
within rLUf h of the Ilsluarsln throughout the Middle 
Mtst lit us su\ we must optratc a iwworful station 
s*iniewhei* la ih*. \llddl* \\ The sarn* progrnniR 
ar* to lie r* linmdcnspd from tin Middle West station 
wlihli Is tlaiifoi* a np*at*r Htalloii Two in<Hhods 
are aviiilable for pi rformln.. this m r* I< * one h\ tele- 
plioia wti* ti nn^inisslon IsiWdn tla N* \ ^ ork studio 
inri the MIddi* A\ * si ri p* ater transmllt*r and the 
other hv the spts 1 it wImIiss IranKiiiission of the pnv 
grams—ipill* dls(In<t fiom tla regular hromb nstlng 
wiiv*^—till simiImI wavis Ik ing Intinipted at th* re- 
p* ati r slat Ion bv ni* ms of a Miltabi* rtK*l\(p and then 
i(sl to lb* (ninsinllter for re-tr iiismission 

Now Imagine If >oU wlU, a numb* r of then* ripentor 
slat Ions lixtit* (I tlirnugliout the I Inited ‘States This 
arrange mint would gl\* the radio audlmies in every 
purl of the c*ounlrv tb* tlmsl programs avnllable 
indiPcttU fr*im theGav WhU* Wav or fnau theNatlcfl}’'* 
( iipltol, In ample v*dump ^ as fo b* lnt**p<‘epte*l with 
the Blinplost rectlver Obviously tbi repeater HtatloQ 
(ConfiHM*d on pa{fc S58) 



Typical multi-tube radio frequency portable oet, with Mif-contained loud¬ 
speaker The loop Is in the IM of the esse 



Simple internals of the Armstrong super heterodyne receiver Note the small 
loop which intercepts the radio wave 
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Experimental Telepathy 

Tests by Dr. Carl Bruck, M.D., Berlin, on the Transmission of Drawings 

Adapted by Dr Alfred GradenwitM from the Investtgator^s Report 


O *" lUMKIlOUS Investlgntnrn hn\e been at 
tnicted bi the jKiHNlbllltj that there exists, 
Hjmrt from the noniml tbiinneN of n*in 
iiumkuttun LUrmitcU tlu rttotoilzod Benses, 
a ineuns of eontuct la‘t\^een buinau nilnOu, 
* iiieuns for the Inbrtbiin^t of Informa 
tion and Uleus <»f such sort uh !»► make apjipoprlate the 
use of the word ‘*telepatb> In < buna terlstalIon Of 
those wlio have uitend thin UlUf hoiul, like Coovtrof 
lAtland Stanford, liiue utnt ludtd that telepathy does 
not tKtur (lie apparent b> the contrary belnjt 

due to colnddiDM ou tlu om band or to the tmretog 
nixed (und Bometlme'i liMtensthetk) njieratlon of the 
ordinary nenseft on tin otlar In\t*HtlKab>rH t»f Ihe Brit 
Ish Sttclety of Psychbal Birteardi on the other ba\lnB 
taken due pretnutlon^ ai,alnst tlKee fat torn, still ole 
talned rpaulta that indlniietl the passing of Infornintton 
In aoina wuy, whl( h they ('oasldered It jtermlMHlble— 
or even perhaps n**e»^‘<sMP\—to rtHOcnlxe us telepatbk 
Adnifttedly the more 
startling lnstan<es of 
apparent teleimtbv ari 
quite siKintuneous, and 
save by the rarest good 
fortune Inaccessible to 
tbfl investigator Ad 
mlttedly the attempt to 
produce the phenomenon 
experimentally works 
under grave dlsadvnn 
tages, ns coinpured with 
the spontaneous opera 
tlon of the telepathic 
faculty But If when 
we say “telepathy* we 
mean simply a clalrvoy 
ance in spare or tliao, 
or both, operating In n 
fashion not dehned, 
there seems excellent 
reason to believe that 
this may occur btdh 
apootaneously and leas 
reliably, under expert 
mental conditions. 

Perhaps the most or 
dlnary mechanism fur 
experimental telepathy 
Is that in which ideas 
are fixed by means of 
rough plUtires drawn by 
ond exi)erlmenter which 
the other ei|»erlmenter 
attempts to reproduce 
under conditions of Iso¬ 
lation against all nor 
nialcnmmuniiutlon The 
attempt to secure sui h 
Isolatloti Is not u simple 
one The Investigator 
assumes an exceptional 
degree of sclentlllc und 
moral rwnsmslhllUy for such mnircvH of error as, ayairt 
from conscious and untonmlous fraud by the subject 
may be due to lUuston on the part of the InvetiiIgutor 
htiusclf In my own exyHrlnicntH 1 liu\e attempted to 
gain security against this wirt of thing bv keeping the 
drawings in jHirtfollos throughout the test, so (hat they 
should Ite visible to nobody while In the (nses where 
this was not done e\trv precaution was taken to Insure 
that there should be no \l8U)lUty of the drawings to 
the Huhject. eltlur dlrwtly or through reflection 
Former experimenters ha\e dealt ^atlHfafwith 
Miuh ohvlouH things as Tiilrrfjrs phtures and window 
glasHCs hut thev aeeiii often to ha\e o\erI(K)ked the 
much more universal refits tlon on the (i»rnea of the 
Investigator or possibly, on Ids e\o-glasses When 
«uch reflections exist It need not be asked whether 
their pwceiitlon b^ the suhjtst would l>e conscious or 
unoonwlouH whether Jt would he tnrlrely nonual or 
would linolve u visual Iiijm re^jlhesln 
Objections to the use of drawings prepared by my¬ 
self and Imowm to nolsidy els*‘ wire fretiuently met by 
teatii with pit tores Impntvlsed on the moment bv other 
pWRons prenont ^^tuch fm tors us the help possthW de¬ 
rived from motive luitomatlsms of experimenter or 
•pectator (unconscious whisiiers, unlrnatlng mimtea, 


gestures, etc ) llkewiae had my attention and I feel 
tliul ! can guarantee that none of my results were due 
to ‘*mutK.le reading’ The sittings were under the con¬ 
trol of members of the Berlin Medical Society for 
Psydilc Keseurch No mystic ritual was obaerved— 
there was no exi>ectatlon affecting the mind, but llke^ 
wise no Intimidation or aggressive Nkeptlctsm, liable to 
huniiKT the subject's psyche Fraudulent maneuvers 
wen ne>er observed, all objections and reservations 
were Invariably recorded, even though their futility 
were Immediately realized Partkulnrly was the choice 
of too ooinmonplace motifs for the drawings avoided, 
as well as those which, like the distinction between 
“yea** and ‘no ’ Involved too simple a choice. It would 
seem that In any e\t>erlriietit to which It Is hoped to 
attach Hlgnificunce, the topic present in the mind or on 
the paiier of the exiierlmenter should lie of such sort 
UH to offer the subject In general terms a hundre<l or 
more altcmnllvoa. Any conaplcuous success will then 


defy explanation the ground of Uumce coincidence. 

The four peraons experimented on In the tests here 
reiKirled showed Intense scientific interest, without any 
Improper secondary Intentions. They were young men 
l»etween 18 and 24 years, civil servants or employes. 
One never returned after his first (negative) test, a 
wMond died after two very fine positive trials. Ih© 
third, Mr Z, submitted to 19 tests but the bulk of 
the work was done with Mr K, an unsalaried clerk of 
18 In an optical Institute The tests were mostly made 
under hypnosis, and all four subjects proved easy to 
hypnotize Alternating^ tests with and without hyp¬ 
nosis were made, and very good results ^ere obtained 
in simultaneous tests with R and Z both having their 
attention centered on the same drawing 

The ext)erlnienter s role was limited to a brief Indica¬ 
tion that on Intense concentration ujam the original, 
this would make Its appearance In the subject's Internal 
perceptive field In such manner as to be readily recog 
nized and copied Tlie results were made known to the 
suhjett and to the others present only in toto, at the 
termination of the sitting for an Immediate announce¬ 
ment -of failure Is known to hamper the psychic mech 
an Ism of the following numbers on the program Short 
Intervals were allowed between each two Individual 


tests, nevertheless, fatigue was marked toward the end 
of each sitting 

The Nuinmatlon shows that of 198 sittings, 20 gave 
positive results, 82 results of more or less partial sat¬ 
isfaction . and 06 were negative Two cases of failure 
should be eliminated as due to voluntary or involun¬ 
tary suggestion from me Inasmuch os there Is not 
apace here available fur complete display of all these 
tests, only the more remarkable cases wdll be discussed 
here Headers who desire more complete Information 
ore referred to the more complete report which will 
appear In book form (Julius Pottmann, Stuttgart), an 
Engllah edition of this volume Is contemplated. 

very first tests, two In number with Mr I (the 
subject who died) were in the deepest somnambulistic 
hypnosis These were “open" teats and In addition to 
the ordinary precHUlluns against 'Tnlrror telepathy" the 
subj4M;t was seated at right angles to the experimenter 
rather than up]M)slte him Referring to this test, Figs. 

1 lA show a surpris¬ 
ingly faithful copy of a 
house with gahl^ roof, 
door und two windows. 
No 1 m port ance, of 
course, la to be attached 
to correct drawing, the 
main point being the in 
elusion of the whole, or 
of one or two dominant 
features. On dehypno- 
tlzatton the subject 
showed complete am¬ 
nesia, not being able to 
Identify the house which 
he bad copied even 
when confronted with 
the original 
In tl^e case (Figs. 2, 
2A, 2B) where the orig¬ 
inal consisted of the 
character 6, the posi¬ 
tive result of Fig 2A is 
slightly disguised by a 
soumumhultstlc autom¬ 
atism following close¬ 
ly upon the Initial suc¬ 
cess After the six had 
been properly copied, an 
auto-suggestlve impulse 
to further drawing en 
sued, probably analo¬ 
gous to automatic writ¬ 
ing or automatic art 
The somnambulistic au 
tomatic component Is 
distlnctU seen to follow 
after the telepathic one, 
and a simitar sequence 
was eventually noted, 
repeatedly, In the case 
of Mr R espe4.1ally 
Figs 8, SA, 8B and 
4, 4A, 4B—ladder and cup—are portfolio tests with' R 
and Z in alroultoneous bjpnoKls Mr R, to whom the 
A figures jiertaln was the more gifted here, from the 
artist's view, and automatic additions are found in the 
pall and the spoon, whereas Mr Z renders only the 
elements of the original, omitting even the saucer in 4B 

Figs. 6, 6A. come from a portfolio test with Mr R. 
QO a drawing rapidly improvised by one of the specta¬ 
tors In an adjoining room Besides a reproduction 
accurate to the very details of the liqueur glass, there 
is here an anlomatlc addition, eventually identified as 
a record from the mind of a little boy belonging to Mr 
R'g circle of acqnalntanees. 

All further figures are from tests with Mr R. In 

6, 6A, such details as the wart, the deep folds of the 
upper Up and the sectional view of the right eye, ore 
particularly evidential This, like 7, 7A, 7B. was a 
portfolio test, offering no opportunity whatever for 
consdoos or subconscious fraud In the case of Fig 

7, we have, respectively, the result from using the same 
original with successive tests in and out of hypnosU. 
The subjects could not Tmow that the same original 
was used, even if we ignore the fact that he Was In 
hypnosis the first time. 

The rhomboids of Fig 8 Illustrate admlrSb^ the 



The number* penciled upon the compr* of the orlatneli Identify theee pUiin numhere 1 2 ete are the drmwlnge made by the experl 
menter while numhem mfllxed by a b ere the reprodufstlune made through a pr wiiM presumed to be idapsthle by the aubjeot or nibiect*. 

For fuil descriptloB, see the text 

Six of Ur Bnick’s most striking apparent successes in telepathic transmission 
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reprtHlttctlon of the characteristic oatllne of the orlg 
ioal That this does not always occur, however, but 
that the suliject'a work rouy be limited to some slg 
filflcant Individual element, appears in Pig U. serttent 
Let the reader examine the thick bead and the taptrlng 
half of the tall, the theckered central piece whh luta^- 
Ing and has been llllod In by me One can easily get 
here the Impression of a defect In the Held of imtu 
psychic vision Delng a p<irtfoUo test behind the sub¬ 
ject’s back, this Is i»f particular Interest, the more ho 
■hK^ the Some original 
was repeated, three 
times, with the sumo 
curious result—the sub¬ 
division and gap in the 
telepathic drawing per 
slated 

Pig 10 (scissors) shows 
a methodically contln 
ued serlett of tests from 
the same original The 
component elementN, the 
sctssors-hondlo, were re¬ 
produced first us dumb¬ 
bells and then as plnce- 
nex, and In the final 
test, made on Mr Uh express desire l^etause of his 
only now having the feeling that lie uas sure of him 
self, the original apt>curH In ItH totality v^lth mieh 
vieultb of detail 

Numerous experimenters liavt reported a Hoit of 
telepathic lug In which the drawing niton whUh n 
failure had but Just betn scored ^^ouM ht siicceRMfiillj 
reproduced In connoctbtn wlili tin next Item taking the 
place of the true original provided for this and occa 
slonully this lag extends over nn e\pn greattr Interval 
than consecutive tests. I have had five iDHtumes of 
this but In Fig 11 I illustrate the direct reverse phe¬ 
nomenon In this case the original was a Isdtle and 
the subjet^t drew something like a hat Utir I was 
struck with the Mkeness between the loi) iwrtlon of 
the orlgtiial, tlie stopliet* ''Ith tlie Imttle-neck, and the 
hat as drawn so I roquestwl Mr K to go on drawing 
He then left the hat i« ttafu quo and pna-eeded to 
make a new drawing 
below it, of the top of 
a street lantern, and 
this corresiKinded in 
every detail to the orig¬ 
inal waiting In the 
portfolio, for tho next 
test If the displace¬ 
ment In time is to be 
regarded as a telepathic 
phenomenon the antlcl 
patlon and the lag must 
be dealt with and ao 
counted for together 

A metopsychiccxplan 
atlon of anticipation and 
deferment has been at 
tempted on the hypoth¬ 
esis that during the sit¬ 
ting the subject has tele¬ 
pathic at cess to the 
whole experimental com 
plex prepared by tho In¬ 
vestigator This, of 
course, Is no explana 
tlon, but merely an al¬ 
ternative description of 
the phenomenon, withal 
It seems a very reason 
able description. 

In Fig 12, a candle¬ 
stick with candle was 
first rendered as a letter 
balance, tt might be 
disputed whether this 
was a complete or only 
a partial failure But 
an hour later, when the 
failure had been made 
known, Mr R Insisted 
,upon a repetition, and 
faithfully reprodUf'ed 
the original Wliether this 1« n cam* of deferment or 
of gradualvsolation of the task, acroHS an approxlmat 
ihg Intermediate result, U left to further Interpretation 
of tho caoe (We assume that Pr Bruck may be trusted 
to have made sure that It was not due to the subject s 
having In the meantime seen tho original —^Kdltor ) 

Further illustrations ore crowded out, but the results 
of several Interestbig tests may be descril»ed without 
plrtoiial representatloti A similar case to that of Fig 
12 Involved a soup ladle, which was first rendered as 


a key (the dlsalmilurity of outline Is not h 4) pronounced 
as this statement might Imply—hdltor) , luter, In u 
ret>etltlon at Mr Us Insistence, the original wuh repru 
ducHHl with great at^ur^c^ 

In wane Insianets u mi her compUcute<[ pbiurt was 
used, and u Uescrlptbai in words asked foi rutinr ilmn 
H drawing TJjum t\\u lighting cfn-ks ftulu^ om jin 
other one being tiuvlHh Muck and the other hniwnNIi 
yellow, brought out a n fi r( uce to « ‘blue k fow 1 Pild 
that the succ’ess wus but iHirtlal, Mr R asked to make 


tlie test lu drawing, and produced two con\entlonaIl7eil 
turved figures In imlllne width could be retonilled with 
the <<K.ks If on< were deti rridiied to do so but of uhhh 
a more uttunitt estimate would be that thi Ir svmhollsni 
<ould not Ih' idintlficNl Ovtr these he uUlnmtely wrop 
the words gray* tind ‘mIIow,' In the (orreit orth r 
The exlstenec of twti Kepuiutn figures of unusual out 
line had been apprebendul with their c<doi the exact 
rendering of tlielr shais^ Imd been quite proiierly, sid)- 
ordiuiitcd In ctinnc*ctlon with another descriptive test 
einiilovlng a black luid white drawing of spring sevnery 
with shepherd and Hlaplmdess, Mr R saw a colortd 
scene nf autumnal character, with a farm Moderately 
sutisfuttorv as showing comprohenslon of the genepnl 
effect this Is again IniuUMpiate In detail, the test ought 
Iierhuiw have been umtiiiiied 
As long us we can clo nothing lietUr than Imwird 
vague guesses us to the imchic pr(HH»8s Invulvwl In per 


formances of this ch«rM< i< r any such Interesting details 
of the phenomena must 1 h» carefully kept on record 
But BO far from suggesting any new hvpothesjp of tcieiK 
athv, experimenters as a rule, should l>e content with 
simple queries Thus following Prof Ocstc rr Ic h wc 
may ask 

* la It a case of direct television or clalrvovrincc bv 
the subject with regard to the object (the drawing for 
example), without any active cooperation by the expert 
menter or any other agent? 


*<)r Ik It posrtlbly some w»rt of physical transcnisslcA 
of tlie ])ln slologlc ul prcKX-^Hs of vision or ysncptlon from 
Iht t \i>eriim liter pt the subJcN.! * 

Or Ihinlly, 1 h it u psytlih process arNlng from 
Kcjur(.cs So fur inac c'c^sslhle to our uncliiNtaiidilig? 

(hdy hi tiu t\ciu ‘ C rU<Ktla»Hiu as well uh all other 
cjcLUlt phcDonicujt hnliig ejat to all (xcJuHlvely cerebral 
ruiutlun would It Iw iMtsslhle to adopt an ♦xcluslve 
pw\ (lio pl)\sii 111 \itw|K)lnt orivenon a purely physUill 
huHls to imiiglne lucliatlons of some sort front tlie brain 

HK ciirrler of the telo- 
piithlc faculty But this 
evtlmilvLlv cerebral ac¬ 
tivity has not lieeu gen 
o r u 11 \ lu know l( dgad, 
«\cn for the tvsychlcpbc- 
Doiuina of tile csmscloUB 
mind and this luck Of 
knowltHlgt is c 1 ear ly 
wen wlirn Rb het em 
plo^s foi the teleimthJe 
plauoimnon In its en- 
Urttv the ttnii “cryt 
e H r h e K la ’ — a term 
whhti Hiiiouuts la sub¬ 
stance to a clearly 
MtiilcKl * ifinoruntuH 1 he ntindier of original tests by 
(host pilitmilU fit tell for the task Ik tnude<iuate, the 
thci^ry imiHt (hcrtfoic cef ncxxwcHj Ik lnude((uate 
In conclusion a word should lie kuIcI of the weak 
IMilnt met in all fields c»f psiihlc research—the absence 
cef HjitiHfac tc^rv results in ccentral ntid demonstrative 
tislH which would not lu all cases geem to be disposed 
of b\ the hyiKithcM^is of emotional psycldc Imitedlmenta 
Kucii us often do make themKetve^ felt The feur of fall 
ure inade<]Uate mental contact with the subject, tem 
IKinn V absc ncs* of tlie usual i xi»erlmenter, we know from 
the nontiul experience of normal psvchology are likely 
to lead to falliire Wltb many subjtus, Individual sag 
gisctlhllliv Is iKUind to bring jiIkiui a coudltlon of supcr- 
prepareduesH luul inlumced telepathic productivity 
with rtgard to <UHlonmrv and Hympathetlc suggegtlons, 
whhli under other icmdltlons nmv Ite laiklng In tlio 
case of Mr R, despite a conilminus exielleni contact 

with him a whole 
series of fiillureM waa 
often c»hservefl under 
what api»eared to be the 
usual coudltloDS The 
Intimate cause of ttuth 
temiKtrary iwyi hlc lo- 
dlsiHisltloM will uot fur 
the preHcnt be imder- 
Htood any further thniv 
speaking generally the 
Khnllnr U inp<»rary IndlB- 
posltlon Is understood 
In (xinnivtion with all 
Intellectunl aclhity — 
uad CHpcHlulIy with ar¬ 
tistic, InKplrnthmal ac¬ 
tivity The fact Is that 
all urtl'^ts Ixjtli produc¬ 
tive and reproductive^ 
whose achlevemedtH arc 
«tron^,lv Mnollonnl show 
Just this periodicity of 
offfTtlve work 
Tla part iM>HNlhl> Jn 
adclltlon to oonw loua 
will and |H)HKt))ty not, 
ussuniecl by ^>1 lings and 
emol Ions st nsutlonfl 
and i>erccptions In te¬ 
le [>uth\ iis well UH In 
other ineta|tt.vchb phe- 
noimiia has \et to Iw 
asoertaim cl The ex¬ 
haust ton observed even 
bv mvKClf and morae- 
tlims by (he vtrv Spec¬ 
tators toward the end 
of n test sitting the 
fcH link c'f disinclination 
p n H s n> 1 V connected 
tlunwlth should to 
Home extent nccfuint for tin presince of lempomry dlaa 
blllty Constitutive factors should doubtless l>e consld- 
trtHl as well pul)crt\ marriage cllmnit* constitutional 
liealth and specific disease infections iv>ssihlv even a 
change In tin kcm (al medium Ih* suggestion of good 
faith Inherent In the vurlahllltv of tliese iverhaps tho 
most trving of nil the plunoinena of the mind is far 
toc» strong to \m thrown aside nt a WortI from the 
thoughtless critic We should exiw?ct BUC'Cesi to be 
cupric bms and we find It so 


AS THIS issue goe^ to the compositor, 1»e arc perfecting plans for an cxpertrnrnt of our oJun 5irni/ar to 
Dr Bruces, fcul covering a very) much greater ground The cxpciimentets will Ts>orf( from the IVOR 
broadcasting station in Newark, and every member of the radio audience who is sufficiently interested 
may become one of l/ie ' 8uf>/ecti * by the 8imp/c process of listening in Wc shall have ihe experimenters 
concentrate upon a lucceision of numbers words objects, pictures, etc , and ivc shall ask the subjects" to 
try to get an impression of what these are, to record these impressions, and to report to ua bp mai( We 
should have a number of responses sufficient to make possible a severe statistical treatment of ihe results, which 
null be made public in the earliest avar/a6/e issue of the SCIENTIFIC AMERICAN— that of June if the Work 
of compdation u not too arduous, otherwise that of July — ThE EIoitor 



Another eeHeir of toete in which the **telep«thically’* received imprensionii of the subject checked up well with the 

orlginaU- 
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Putting the Atom to Work 

The Attempt to Isolate its Energy, and to Find How it May be Released for Human Use 

By bir Oliver Lodge^ FRS 


IH iitondc of h)drot£eu is not 

1 but bj (art ml itieasiiro 
Hunt Im found to be 1 (KJ77 Who 
could Imagine Itiat in ttiis Hllght UIh 
(TH imncy—uiildi lnd< cd nc^tln some 
oxpiimutlon Ui iMukt Jnlelligihle — 
iin iinincnst ston of itosslblc outrgj 
Is Indhntffl vbbi) soiih diu wlien 
ue have iHamoi how nun l»et‘oint 
uiTPSJslblt for giK>d or 111 lo lln liuniKn ra < i 

I^t iiK first ett^mund llu nuuntng of tin Htutunont 
For tlu him Mntemcnt lUut tlu ufoiuk wdgiit of hydro 
ge;i Ih 1 or ueail\ J eoM\(\N nothing whuU\er un 
lew wti know the unit in which It is iiiciiHurtM] that 
ts lo Huy unless we lunt soinclhlng to t*oiapare it with 
For of oourae all n» amirt tm nls are rdatUe lo some¬ 
thing 

Well, It »•> happens that rather inort than a (‘eiiturj 
ago vl« in the year ISIl (wla*n the ulcunh lhts)ry of 
Dalton was ten years obi) Prout iimdo tlu obstrvutben 
that the atomic wclglits of all llu eleiiuntg as then 
am^rlained, on the Imsls of taking liMlrogm as t, 
wert tcH) nearly whol* nuinlHrs to he the nsult of 
chance, and uis.^crUiugly nmeU the suggestion that the 
outatundlng dlscrt panclis tnlglil l>c otlarwise uemunted 
for Uetmrmlwd that tliey reallv were whole numhera, 
and not fmctlons so tliat iKissIhly all the tltmentR were 
multiples or aggregates of Indrogen 
Th( h>is)lhesls after exciting sona In 
ter^t went lntc»disrepute fora b»ng rime 
though admlUtdlv a great number of the 
atomic weights as d< terinlnc cl ))> i henilsts 
were \*r> cIobc' to whole nninhers Ibjt 
there were a few txaptlon'i that could 
not be o\ercome of which tlu m<wt 
notable was (hlorlne whose atomic weight 
was unmlstHkalily and no conirlv 

ance eould make it ^ or If it hud 
been like jiotnaHlum T1>1, or like bultne 
1260 a little csmlrhance or assumption 
of error In tKifCrlnunt would lm\o ul 
lowed th(*se to be Interpreted as whole 
outiihers And there wore munv of the 
atomic wtiglilN 111 this reasonable post 
tlon Itut there-' wcix some that were 
calcitrant not onlv chlorine but aay rIM 
con, which was 1, and magnesium, 
which was 24 d And the outstanding 

fraetbmH were more than c'ould easily l>e 
fot rid of Hence though there was 
•omithlng admittedly puzzling about the 
near nppmximutlon to whole numbers the 
hypothesis of Prout that ull the elements 
ooutd be built up of hydrogen, wUh the atomic weight 
1, fell Into discredit 

Nevertheless it was not altogether killed For Sir 
Wlllinm OrcHikes In 1886 at a meeting of the British 
AasoclaUon In Birmingham made a suggestion that 
perhaps the eh nicnts were not sue )i simple and well 
defined things, and the atomic weights not quite so 
tturoerlcally dcflitlte, as had lM*en thought that what 
W6 tall magnesium, for Inslnncs mlgiit jMisslbU not 
be a single Hulwtance but n sort of n\crage n certain 
proportion with atoinie weight 24 mixed with another 
amaller pmportlon of atomic weight say 25 or 20 — 
the protKirllon so adjusted tliat the coiuWncHl weight 
should c*ome out 21^ or ihcrenlKmls In other words 
that the e\i>erImentHlB determined atomic weights 
were average's rnllur tbiin exact figures though admit 
tedly chemical skill ullowul these uierages to Ih? deter 
mined with surprising accuracy 

It Ih worth while to ejuote CrcKtkes h wofcIm In Ihla 
connection pubUshcnl as they were sn long l>efore any 
verification was iMtssIhle Tills Is what he HiUd — 

*‘I conceive, therefore Hint when we sn\ tlie atomic 
welglif of for instance rah lum 18 40 wc rcalh express 
the fnc.t that while the mHj<crU\ of calolum atoms have 
an notua! atomic weight of 40, there are ned a few 
which are reprtwnted hy JO or 41, a less number by 
88 or 42 and ho on ' 

This wben tbnovn emt was onU a b\rK)theHlB a 
FUPfiH ft suggeatlon Or as Crcnikes himself eallod It 
"an audacious speculation But tike many of ‘4ir 
William rrcHtkes’8 Idegs It was bused upon an Instinct 
not to be despised and was worth\ of such tesHng as 
might be iH>sstblo At tho time no such method was 
**«d)le The discrimination of the constltucnta of 


elements, on the sup(H)Hltlon that there might be suth 
const It uents, cuiitd not Ik done by pmely chomlcul 
means For presumably e\cry consiitumt which 
grottiied Itself about the average \alue though It might 
dlfifcr Mllgluly in atomic weight must have Identic ul 
ciiemlcul properties Otherwise they would have been 
separated lung tigct, and not culled by one and the 
sume name 

The iKHslbilUy of the oxUUdice of such elements — 
of which (he ulornH dllTcr in weight but in no other 
particular, having ull tluir chemical properties exactly 
the same, unci giving the uuinL iclentkul Bpectrum,— 
suggested Itself to Professor Soddy in connection with 
Ills work on radlouctlvlh And he culled them inotopfn, 
meaning Hint thc'y cKCupitd one and the same place in 
the (ImmUnl series of Mendelejoff This Idea ma\ l>e 
dated as of IfilO Soon afterwards in 1912 and lOH, 
a ninarkahlo method cjf unulysls hv plivnlcal means In 
a vacauiri tula was Invented by Sir 1 J Thomson,— 
u method Unowm as iKmillve-ruv anahsls And this 
was fortiiwliti applied in an Improved form bv that 
Indefatigable oorlter I W Aston (who went from 
Ittrmlnghuni to Irlnlty College ( amlirldgt ) with re- 
inurkuble and striking success, eontlrmlng to the hilt 
both CrookcHs Hiieculatlona unU Soddy s halfnsc'er 
1 Mined results The simultaneous (ommunIcnHon of 
these vital dlscoverlc's, with tho assured c'onciusicm that 
atomic weights were really whole numbers and Hmt ull 


the fractional imrt was due to a mixture of dltferent 
whole-number Isotopic Ingredients, was made to the 
British Association at Birmingham In 1918, one to 
the Ohemlcal and one to the Phyakal Section by Soddy 
nnrt hv Aston rewiieetlvely 27 years after rrookew had 
tlirown out Ids HUggostton In the wimo city 

Vston was able to show that chlorine, with Its 
atomk weight 85*4 or with greatest ncctiracy 85 46 
was really a mixture, In unequal prornirtlon of two 
elements exactly like chlorine and CKcupvlng the same 
plnc*e In the iM*r|ndIc table iiw> that they could be appro 
priatelv culled lsotc»|M»« but of which the atomic weight 
of one was 35 and that of the other JT the proiwrtlona 
lielng about three <»f the lighter to one of the heavier 
elements And again that silicon, with its atomic 
welglit 2S3 WHS an admixture of two real elements, 
2S and 29 

Not all the so-onlled ebments are mixtures Tarhon, 
for Instancv Is exactlv 12 nitrogen exactly 14 Mog^ 
nesluiti ts a mixture of three, with atomic weights 24 
25 and 26 And argon, though most of Its atomic 
weight Is 40 seems to have n slight admixture of n 
simlliir siihstnmv weighing only 86 

But now on what scnle are these numbers specified^ 
What is the unit? Well the unit Is such that shall 
make se>me one of Huse elements of alinple (institution 
exactly a whole number and the scale eluiMtn Is that 
oxygen shall be 10 Tlun all tho others fall Into place. 
On that scale cnrNm Is exactlv 12 and helium exactly 
4 But, strange to say hydn)gen Is ned exactlv 1 
and no amount of contrivance can make It 1 It U 
10077 

How then can we eay that Front’s ancient hvpothe- 
HlH Is substantiated or that there l» any probability In 


the Idea that the elements con be Imllt up of hydrogen 
atoms/ All we can say, ao far, la that they appear to 
be built uj) Of some units which can be counted, and 
which only oceur as Integera not us fractions Whether 
this Hoinethlug Is or la not a hydrogen atom remain* 
fur furtlier cximKition 

This exposition may be approached In two direction*, 
both Klrongly confirmatory, one experimental, the 
other theonticul Perhupa we had better take the ex- 
IKriiiiHntHl one first, as it Is the simpler of the two 
Tilt atoms are known to conalst of massive nuclei 
surroundt'U by much lighter olectrous Practically all 
the atomic weight Is in the nucleus Even in hydrogen, 
wlit(h huH the lightest nucleus. It Is about 1850 time* 
UM itiHHHlve as nn electron Whereas, In a really heavy 
atom like uranium, It Is 92 times heavier stilt Hence, 
when we speak of Hic atomic weight we mean the weight 
of the DtKleus And If the otom Is to be built of hydro¬ 
gen, It must be that the nucUus Is so cxyinposed No 
one Imagines tliat the electrons have anything to do 
with hydrogen Hydrogen is u i>osltl\e nucleus with 
one outlying electron And If tht nuclei are composed 
of hydrogen It nuiKt l>e of hydrogen nut lei tightly 
packed together so as to form the compound nucleu* 
of heavier atomg 

It WHS known that theta nuclei were small compact 
thingH, and that thev were iH>sItlveIy charged, hut very 
little else was known atneut (hem until Sir Bmest 
Rutherford found a means of knocking 
Hum to pieces, luid thus (hh Ing what they 
were bulk of The only way lo attack 
them is by tluir i)eers They could not bo 
klintlend or got at in any way by any 
such talvlHlkles us high tempirature, cx- 
tremt cedd, enormous prcsaurcM chemical 
explosions or nnvthing of that kind They 
were far beyond the rea<h of these trifling 
r»erturlmHon8 But the projectiles llrrd 
olT bv rndlmn, at a 8i>eed of several thous¬ 
and miles n second were not so Inslgnlfi 
cant And Rutherford arranged to bom- 
banl the nucltun of any desired atom by 
meuns of titese project lies. They wero 
targets exeeRslvely dllttcult to hit I)ecau8e 
they were so ultra mlnule and thousand* 
of shots ndglit go by them without achiev¬ 
ing anything But then hundreds of 
thousands of shots were available, any 
nurnlKr In fact so that sooner or later 
there was bound to he a hit And then 
Mouiothlng hap[K?Ded Briefly the nucleus 
broke up, and liydnjgeii flew out of It 
The evidence for this must be read in 
HutUerford’H papers The evidence la given for the 
propulsion of a quick flying hvdrogen atom driven oub 
of the nmleus by the bornhardment 
Well, this was pretty dlreet evidence that the nuclea* 
contained hydrogen, or at least contained it In tho same 
sense that water contains It For hydrogen can be 
driven out of water by an electric current, in that case. 
It 1m true, n very iKcceptlhle or posslhly a largo amount 
whereas, In Rutherford s experiments only one or two 
atoms are ejected But we are accustomed to deal 
with atoms nowadays and to recognize them Individ 
uully And the evidence Is sound It does not prove 
that the atom Is built of hydrogen and nothing else 
but It prove* that hydrogen Is one Ingredient What 
elms was knocked out of It? Atoms of helium But 
we knew that atoms of helium were there before, at 
any rate In many atoms for thev are spontonoougly 
ejwtod during rndloaethlty Hence, It look* as If 
everything was built of hydrogen and helium 
So now we have to <xinslder w hut helium Is built of 
Its atomic weight 1* four, exactly a whole number 
Hence, If hydrogen were 1, we should have little 
doubt that It was built of four atoms of hydrogen, very 
closely compared together But the atom of hydrogen 
seems t(K) heavy for that It I* not 1, It Is 1007 
How can we say then that four atoms of hydrogen can 
hy any iiossihiilty build nn Atom of hellufh? 

Well here conies the theoretical part of the exposl 
tbm, the part which I said was rather hard We have 
now to mter upon the electrical theory of matter We 
know now that matter Is electrlcallv constltnted, and 
that what we call Its Inertia Is really due to the mag¬ 
netic field of moving rfeetrlc ebarge*, that Inertia 1* 
{Continued on page 



T he Mriei of drswint* oti the fsrins pot* which w» employ m» iUnitrAtloni for Sir 
Oliver UKice • Article wm obtalneei by Mr Clatworthy Mr artUt, from Sir WUIIaiii 
• ChrlaUnae leetire before the Rbyel IpetUntlen Fig I repreecnti the C, 
T R. Wtleon eJeud eendenutlan epperAlHe, hi the gleei chamber of which cloade «re 
famied And dlaiMried ai In nAtsre lU ohlect (Fig 11) le te render ActuAlJy rldble the 
UAcke of the atome thmt «h«ot off (mm a mdIwMrVive rabstAxicc hy conwnolng tiny 
globule* of WAter upon them To explAin theee vArietl IrAclu, ene msit nnderelAnd the 
coupler etrncture of the Atom Ae dlacuiAed hy Sir Oliver end lllmetrsted In Pig 111 

With A dummy blUlArd tAhle (A center figure) And numcroui bullA repmontlng 
Atome. Sir WillUm demonetrAtitd the rcUtlonA esieiing when ene ImII Attempte to pute 
through the ehieter mud demoMtrAted how empty the center of un Atom mnet be to 
Admit the pAUAge of foreign electnme u It does. In the itrAlglit tnek of Fig IV the 
eleclroni here thue penetreted the Air Atomei In the cirxed truck of Pig V nicleue hoe 
eollUed with nnclene remltlng In Abrupt defloctlon 

The lecturer eKplulned the reUUon between cheHlcnl Activity And Atomic configurA 
tlon, the roAioni why Inert gAeee Are Inert, etc., but a* Sir Oliver covere tkle fuUy In the 
pieeent and a preceding Article (SriENTlFIC AMERirAN November 1»U) we may 
PAM It ever here. Fig VI Ic for the purpoae of ehowlng that the phenoroenan we know 
ae heat Is limply one of atomic motion Tho more a gas ie compressed the claeer to¬ 
gether Ita Atoms lie and the more freunently they will collide—eaulng the manlfestAtlon 
of heat 

The rercrM (Fig VII center) aleo ohtabii, a gas cooling under e»AAsWn 
In Pig VIU. sound waves demonstrubty pass between the atoms. Thus thoso wavoo 
travel more quickly In hydrogen than in the denser oxygen. 

Ths preseniT of a gas Is simply the bombardment of tho nrreundlng walla by Its 
atoms. The atoms of a gas con also ohstroet thooe of a solid (Fig IX) or of a liquid 
(Fig X) In A solid, tho constituent atoms are firmly united; In a liniU they are In 
tou^ but not permanently for they change partnership conttnaallyi wbertas. In a gas 
aU tho Atoms moTs about Independently and arWitraTlty 
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The Mischievous Pen 
HE World Wur tumbled eini>orors from their 
thronoH Hnd plaotxl tho of nations 

mort* tllrectlj lu tht UumlM of the pwtple A. 
dt -tlruhlo cliuD^e, provldoil the muRMea are 
kept fully InstruLieil on inuUcrM ot doiiitHih and for 
elgn i^olUy Under the old ord( r the ixdentuk was 
well Informed, particularly on tin Internutloual nltuu 
Uott Hts embUBHleH and xoint nervier* aaw to tliat 
Totluj the niu«fle« the Ki*Nit ixxJy of the \otlntf iiopu 
latlon, ar© depeudtnt foi their knowltnltfe of woild 
afTalra upon the prean and more pnrtkularty U|M>n the 
■pedal correBpondent and the wH‘HMe<! hikh’IuI writer 
In former da>H the cin|>cror rattled tin Hulxr*, 
today tlie prewH rnttleH the pen Our war stricken 
iKrorld undcratands, only too will, what e\ilH may come 
of Huber rattlUijf and unh^ the owm rs of the great 
journallMtlc orgHiiH of the day luuulf tlielr correaiiond 
entBf the world \illl find out to Itx indntte Iobh and 
*lf<*ny, that the pen oh a breezier of war may be even 
*'mlghtler than the sword” Hut would you have the 
owner of a great dalb muzzle hlM staff? Mont UHNur 
edly we would to the extent of hla laying It down uh a 
law never to be broken^ that the oorreationdent, special 
writer, or whatnot Hhull deal in fattn <»nly and not In 
his own flensatlonul and war breeding Interpretation 
of the facts 

Of a vast number of the people It may be Bald that, 
once they have left the public Rchool tlielr 
sole source of education la the dallv news 
paper They read nothing else unleatu It 
be an occaiilonal novel from the nearest 
Oarnegie library And such people (wliose 
ordered education c'eused with the public 
HChool) have a patbeth faith In the In 
fallible authority of the press 
“I saw It in the paper*—un<l that set 
ties the mutter Hence the nmHKea of 
mankind are made to belle\e that Japan 
dreams of uipturlng our I'atlilc c*oaMt 
that France alms at the mllltarv domi 
nation of Euroj^e, that Germans has se¬ 
cretly re-armf»d herself witli a huge aerial 
fleet and Is ready to drendi Europe with 
poison guB. The King of Hpivln puyM a 
friendly visit to the King of Hub and 
forthwltli your Europe an (orreH|K)ndont pictures a new 
European Iwne of contention—the contnd of the Medi 
terranean The Caliph Ik ex|)elleiJ from Constantinople 
next day you are asHUred that Oreut Hrltoln would have 
an Arabian ( allph, Frumv a Moronan and that herein 
lies anotlu r t^iUKe of friction and ultimately of war 

Helium as a Life-saver 
I C'OKRFSPGNDKNT \ery properly takes tw to 
task for not having mentioned, In our recent 
nrllole on the ’Shenandoah’ that fdie uses 
helium Instead of hjdrogen The omission 
was due to familiarity to think of “Shenandoah was, 
for the writer to think of helium and famillarltv 
bred not eontempt but omission Am a matter of fact 
the writer considers that the most dlstlndlve feature 
of the ship Is the hellnm tlmt lifts and HUiamrts l)er 
To tblM remarkable gas she owes her great superiority 
over all other airships She uinnot bo rent asunder by 
explosion nor «an she suddenb l>e convertt^l Into a 
flaming funeral pyre for the ^^hnlH of her otfleers and 
crew To rcallrK? wliat this means we have only to call 
to mind the horrible fate of 'ZIl ^ * at Hull England, 
of “Roma at Hampton Roads, and of “DIxmude* off 
tho (Oust of Iiolyi 

Lightning destroyid the “Dlxraude”, sparking, of static 
or broken wire origin set lire to the other two and it U 
n fairly safe guess that had “Shenandoah ’ been HUM 
with hvdrogen when she wuh tom from her mart, there 
would have been another holocaust to record For 
when the ship broke loose several things happened 
Hlinultaneouslv Not only were a dozen longitudinal 
girders tom asunder, but the steel landing (able* and 


their winches were pulled out of the ship and the two 
forward gas bugs were tom open The violent rupture 
of all this metal work muirt surely htt^e been ac’coropa- 
ntiNl by frictional spaiks and this occurring In the pres¬ 
ence of liberated hydrogen would probably have resulted 
In tire or explosion, or both Sureh It Is not ilalinlng 
too mu(h to say that It was her helium that savod 
Shenandoah’ and her crew from Instant and over 
whelming dtsaster 

Against tl»e advantage of safety Is to be set the 
scarcity and cost of helium and tho fact that Its lifting 
capacity Is about 7 iH.r cent leas than hydrogen. The 
operating losHes of the gaa may lie reduced by recover 
ing the water from the engine exhaust, and maybe, 
though this Is at present lmiM>sslhie by some method 
of compressing the gan Into cj llnders instead of venting 
It Into the air 

The Good Old Times 

HERE is a romance about the post which flnds 
expression In the phrase ‘the good old times,’ 
But, ontslde of their leisurely ways us com 
pared with our ituaiern rush, are we sure that 
these old times were so very gmid? Llnten to the follow 
Ing, ailletl frum om nmtempornry Thr Kngineer whlfh 
refers In a recent Issue to an address, given In 1864 
by the President of the South Wales Institute of 
Engineers w hen that gentleman described the shocking 
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conditions attending coal mining In Scotland prior to 
tho year 1800 It Recina that ilm collkr left home at 
eleven In the evening and prepared the eonla by “liew 
Ing them down from the wall ’ Ills wife and daughters 
followed him three hours later and deseended the pit 
with bankets, which they filled with coal and carried on 
their backs to the pit bottom, the mother going first 
with a lighted (ondle held between her teeth From 
the pit Ixiilom theso women carried their loads up the 
steps to the HUrface, and in eight to ten hours’ time 
one woman might carry through tho mine and op to the 
surface a total load of two tons, traverslug a distance 
of nearly six ralleM, and climbing one hundred feet by 
the edulra 24 tlnicH In succession 
Su<h were the gmid old times of the middle of the 
olghfoenth century, when a man was hung for stealing 
a Hheep and lesser Infractions of tho law wero rewarded 
on the same form lous 8c*ale If the thoughtful among 
UH speak of the good old times. It is because we are 
ronsrlous of the high pressure and unending strain 
of our highly Industrlallml clvlHzatlon In such a 
npKJd one may long for the comparative aulet and rcst- 
fulness of far away days. But what would Shakesp^rc 
have to say, If wo could bring him back to life, take 
blm Into the subway Jam during the morning or even¬ 
ing rush hours, and let him he catapulted by the center 
rush Into a tightly wedged mass of humanity In an 
Interborough car? Or let us bring the great Dr John¬ 
son from his London Ckiffee House, and take him for a 
BtroU down Proadwav In the closing hours of the Wall 
Street district “Sir.” he would say, ‘T have turned 
over many on anthill with my boot, and seen no stream 
of Insect! to eQual in numbers and dcoalty this ou^ 


ituurlng of humanity from your Brobdlngnoglan buUd'^ 
IngB. Whether in play or at work, you swarm as do 
the bees, and of distinctive IndlviduaUty I see no very 
marked signs.” 

Panama Canal Sufficient 

{E have had occasion to point out the fallacy Of 
I laiming that because of the recent rapid lik- 
creuse In the traffic passing through the Pan¬ 
ama Canal, the United Stated eboold begin to 
t^onslder the ccmstmctlon of a second canal, preferably 
at Nicaragua It is questionable whether Nicaragua 
would prove to be the most desirable location The 
great length of the route and the engineering difficulties 
arising from the tuitugraphlcal conditions, to say noth¬ 
ing of Its nearness to the earthquake sone, combine to 
cast a serious doubt upon auch a project The cost 
moreo\er would be priKllglouB. 

To tell the truth there is no question of the ability 
of the Panama Canal to take care of future traffic for 
many decades to come In spite of the gratifying 
growth of traffic, the canal as It stands has a wide 
margin of capacity Even under its present limited 
hours of oiieratton there Is room fur considerable 
Increase In shlpidng, and when It Is thniwn open for 
night traffic and Is in service for tho whole twenty-four 
hours of the day Its capacity will suffice for any prob¬ 
able increase In the near future 

When tbe time comes for enlargement 
of facilities. It will not be neceasary to go 
elsewhere By building an additional 
pair of locks, adjacent to those ot Gatun, 
Mlraflores and Miguel, and building a 
new reservoir at Alujuela, In the upper 
Lhugri^ river, the capacity of the canal 
of that day may be doubled, and nil onz 
Icty for the future removed to a fur dis¬ 
tant day 

’The rec^it remarkable increase In the 
tonnage passing through Panama has been 
due, mainly, to tho opening up of certain 
very rich oil fields, mainly In California 
and the fact that the oil can be carried to 
the Eastern refineries via the canal more 
cheaply than by any other route These 
western oil fields have about reached the 
peak of their production and future canal traffli may 
be slowed down by the withdrawal of these tankers 

The Oil Delusion 

U HERE is nu money In oil (now please do not 
get excited), except for the very few This Is 
a startling Htateinent and we would not make 
It except up<m the best authority, which in 
this (ose Is the U 8 Geological Survey As tl»elr lead¬ 
ing geologist said to tbe Editor the other day “till pro 
dneers, os a class, lose money, though some make lots 
of money, ’ end he went on to say, “that, by and large. 
Including tbe ’wildcat’ ventarea, It costs more to get 
oil to the customer than the cuatomer t>ays. 

CJonslder the Stale of Oklahoma, where, a few weeks 
ago, oil was sold at $I 75 per barrel To begin wlth„ 
the prospective millionaire must pay out on an average 
940,000 for drilling his well, and It will cost hUn about 
15c per barrel to raise the oil during the flow Pump¬ 
ing, on an average, will co*t him from dOc to |100 per 
barrel He must reckon In tbe Interest on his invest 
meat of 140000, and the well must xmy Us shape In 
tbe general overhead of the company Also It must pay 
Its share of the original cost of the lease Finally, all 
of tbe above items have to be taken from seven-eli^ths 
of the oil, since one-eighth, let us say, of tbe oil goes 
to the lessor This estimate of seven-eighths of Hie 
oU to tbe operator Is very Ubersl, for In some cases 
the terms may be drawn on a basis of as high as cm* 
fifth of the oil to the lessor By the time these costs 
have been deducted from the fl 75 received for tbe oU, 
we are prepared to believe that the **mo<iuy from <41 
is made from the crude at the well on to the ooosomsr ** 
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Here and There 


S OME months ugo we saw stutintU^M ludliutlng that 
tite niunher at cars stolen eu<.h year in a grou[» of 
l^aiUng Amertoau cltieH excooda the total niiinl>tr In 
operation to coantrles hh important aa Japan uiiiJ 
Onecho-Shnakla—several others i^ere named, hut 
two alone we reinwni>er We d6ti(ie«l at tiie time that 
this was the most pleiuresque uml ooiivlmlng demon 
stratlon that ever had been or e\er (*00111 be made of 
the nnchalleuged place of the United States ut the head 
of the motoring world, and that we sliould mver again 
tr> to illustrate this i>olnt*b> any oilier illation of 
figurofl than this one So in the proHomt of the lateKt 
automohilQ eensas, as of H)2H, w* remark merely that 
there are today, hy clooest count and cHtlmate {KiKsIhle, 
18,241,477 automobiles In use throughout the world 
It s a mighty big oak that Iiiih grown from the acorn 
planted two decades ugo bj Messrs Ford, OMn Huvni^, 
Duryea llollB Punhard, et a1 Among tin fon Ign na 
tions, (Jreut Brlloln has 055,000 (ara Canada tViTOOO 
and i* ranee 400,000 In three others—(lermany Aus 
trulla and Argentine—the totals exct^wl 100,000 

D UUINO tile coming sumraer Mars will come wltliin 
31,000 000 mll(»8 of the earth something like 20, 
000000 miles nearer timn is his (ustom and his <hmest 
upproaih In more than u centurj Nuturallv, the 
astronomers who are Intereste*! In the details of the 
Martian geography are prevmrlng to take ad\uaragt of 
the o<*<aslon and a lot of who ennnot dtschaige 

ihelr minds of (he susiikioii that Mars tnuN la inhabited 
are getting a« exdted us could Ik' expe<t*d oser (lie 
prospect of proving Ihdr lase Fi*r oursthc^ the 
(luestioD of communication wllh Mars letivis us abso¬ 
lutely cold Whatever the ultimpt might atst from 
ten (*entH to twenty million dollars, we could very 
easily spend in a better sclentlfl< cause 

tyi HE dlmisaur (ggs which octupltd the front pages <if 
■*’ the newspaiiers and one of (he Inside i>ages of the 
SnKNTiFir Amkhk an, not so long since are not the only 
prehistoric things of their kind South liHkota now 
comes to the for4 with a coilecllnn of fos 
HlIlKed eggs, turned up In hei ‘had luiids' 
by Professor H W Ni( hoN, assistant 
curator of geology at the Field Museum, 

Chicago These are \ery muili Mimller 
than tlie dinosaur eggs, beln^ the produ* 
tion of a small bird apparently i>earing 
some resemblnnce to the duck of (oda^ 

Tl)e photographer who suppIlcH Prof(‘8sor 
NIcUoIh’ picture quallHes for lionorahle 
mention hy informing uh these duck e^gs 
are liellevcd to be older than an\ otlur 
relic of animal life now existing with the 
exception of the dinosaur eggs from Mag 
nolin * As n photographer, however, lie Is 
reliable despite his weak geography we Pref H 
have no hesitation in presenting his print 


throe miles Is It any wonder that with sm li an nppa 
rntua, Hr CohleiitK <au mtnKuri the heat wliti li wc re 
tvlVL from Individual Mlurs/ We rlw to uinark that 
the Ikietor curries IiIm fifty (cars very well, If ont ma\ 
Judge fiuin his pidure 

A 1 I U'^IONS to the siege of Troy are lontaliad in 
inscriptions on uni lent clay tablets dating lank \ 
doxen (enlurjes heftire Cliilst uec'ording to (iirman In 
vestigatorH who hu\e tht*se lablits in charge and and< r 
examination in Ihilin 1 la tablets brought from tia 
lilt tile country b^ Hugo M inkier are 11,Odd In iuiimIh i 
and wldU not completely dt c Iphered have ghm up 
enougli iiroper names lo li nd supisirt to tiu t!aor^ 
that tlay deal wltli Irov and other Honnrh to)it( s In 
addition to the famous siege, it Is l>e]Uved that the 
tahlits include texts of tunties and other hlstorioil 
matter of prime iiiitM>rtunc c Our informant doc iioL 
si>eclfv, but we presume that the language N that of 
tlic niltltcs, which Hit tic this date luis delied nil 
efforts nt translation bv modem scholars 


uiH)n u time In tell 
Ing the talc of lucMhrn In 
dustrlul chemistrx to the Ia\ 
man, It wus iu*cc>iMur> to siart 
witli an explanation cef whv 
uimnunla Is one of the most 
isHcntlul of all munutacTured 
chemical products, and a c*or 
lu rstone of all c hcmlcal In 
dnsi rU B Todav we assume 
that the gc m ral render knows 
HO much and we tell cac It 
^tory of further advance in 
the production of ammonia on 
its c»wii merits, without refer 
Linx hack to the general i»rohIcm of nitrogen fixation 
Prof Arthur 11 I nmh, dlreclctr of Ha Llnmleal Jabora 
torj at Harvard and of the Plxed Nitrogen I alKirstory 
in Wushiijglon is ttie late's! figure In tJia ever pro¬ 
gressing iitiack uiHin tills problem He has dl»c*ovPred 
a new eatalyst—Its ehemUul identity Is 
^ ■ ■ — not Ml roveuiesi—whPh will lining about 



Prof Arthur B. L«Hb 


Prof Elitm 



rpHhj tsird Kelvin Gold M(m1uI for J0'J4, 

'** has U^eti awardeel tee ITofe^sor EUliu 
Tboiiisoii one of the weirld s most eminent 
cdectrUul engineers Pnefe-ssem Thomson 
Is the first American Ic* receive this 
award, whieh N miiile c\er\ three years 
US u murk ed ellstInc tion in orlglual re 
search work in (nglne*erlng Professor 
Tliomson gcjt an early start in his profes 
slon and was one of the moving spirits 
in the old Lynn Mass, shops which later 
formed one of lb© integral parts of 
the General Electric comlduc Professor 
T lioniHcurs Invontions in cUnanio electrle 
machinery elentrie welding watt lioui meters, lightning 
arreteters and magnetic an extinguishers are funda 
menial and in all, he has Is^n grame*d about 70(1 
United States patents He was a pioneer In arc light 
Ing niu! innuinerahle electrical devic^es havt lieen im 
]Uo\e*d through his work In adclltlon to 
hlH rimenrc li wcerk, he has always ht'cn ac 
the in educational circles, having started 
in the Central High School of Phltadel 
jdila, and l^clug now IdentificMl with th© 
Masaachusetts Institute of Tec linolog\ 
Tlie I»rd Kelvin Medal 1 b merely the 
latest of immcnms similar honors which 
have come his way 



N' 


ns reollv representing the fac^e of Prof Nichols' 

^NK of the most active Inventors among the stien 
^ tista of the dav Is the 8hurp-fHc*ed Indlddual nt the 
lower left corner of the page—Dr Wllllnm W Cob- 
IcDtz of the Bureau of Stand 
ards- If Dr Ceehlentz were to 
Im* churBcterized profeBslonal 
Iv, It would probably l>e as an 
astro ph^8Iciat One of his 
particular »j>e< laities la the 
study of the heat radiated 
from the stars and planets 
and in this field he lias de¬ 
vised most of the standard In 
struments now In use The 
photograph shows him twiulDt 
ing Into the eye-piece of a 
radiometer so sensitive that It 
will detect the heat given off 
0^ If y from a candle at a distance of 



UAIEUOUS are the smbltlous aojls 
who visualize the Immediate (.‘onuntr 
clallxfltlon of the airplane uieon a large 
H<n](, so that regular passenger service 
between N(w lork and San Kranclsr-o 
w Niehult 1 ondon and VustrallB Paris iind the 
heart of Vfilm, mav be looked fur b( nine 
oclcKk tcHiiorrnw morning at the very latest Well we 
have the nmnv short Ifms In Europe, of which those 
croHslng the Ohnnncl are apparently the most iiretsper 
ous but when the dlstjimc covered begins to run up 
into the hundreds of miles, the comraerdul dlffldililcs 
of the proinoters begin to outstrip even tl»© tcihiiical 
ones Tims, the Biitlsh Government has Just gone on 
record as refusing to hock n proje^ci for service to India 
and Australia, and as a result the promoter has had 
to abandon Ms scheme Those v\ho have conle niplute »I 
trusting tlielr monev to such projects as well ns those 
whet would contemplate trusting them with their IIvc^s 
can well afford to look upcm them more c c)nsor\atlve^!v 
than Is the custom TU idaln facts are that wc an 
not readv for long range, nindanc service on aii\ more 
ninblilouH scale than Hint now followed by UncU Sara 
in bis transport of rmill and It will lie an Inch finite, 
period before we are n^idv For hmg distancHs It 
seems a safe prediction Hint the airship will precede 
the Hlndane In the successful cominerclallration of 
airiul navIguMon. 


the din it union id livdrogcn and nitro¬ 
gen, yielding among other prenlucts the 
prcNlcfUH flitimcmla, itticj In larger umounti 
than bv older pren'esstK 

rpHE subjcK-t of catalysis Itself is one of 
chemistry s romances Dr Hendrick 
has chIUhI tlip caiaKst Hu cliemlnil go- 
lietween Perhaps an equalh isrtlnent 
analogv would lie to cmiII It the clieinh*al 
lawM p c»p oven the chimlcal cNmrt of dee 
uu>Mtlc rclatloiis Two pre»si>eotiv( Htl- 
TliomBon gants who simply cnniU)! agree inav—If 
Hu hiwvepH are* the right kind —manage 
to ugne Hirougli Hair lawyers Two persons whe» Imu 
lleve It Utterly ImjMyhslble to live together in hnnnony 
find. In tbc presence of the sktlUsl odjostep <if domentlt 
entangleraents that It Isii t Imisisslblr after all And 
two chemicals that will have nothing to do with on« 
another umh r ordlmirv i Ircumsinncc s If brought to¬ 
gether in Hk presenc'C e»f a third substanec will is phups 
form a jiorfcciiy good union The lawyer Isni used up 
the judge Isn’t Used up both arc available to bring 
about Huhses|uent rem Hons And the c aialvst Isn t 
used u]> cither It stays In the retort while batch after 
balch of raw materials are imt In, nlid bnlHi after 
batch of the linlshesl prcsliRt taken out Platinum Is 
one of the lust known of cnlalvsts hut ihere are plejity 
of cdlu^rs and it is one wlmse caialvtlc propertl(*s have 
herefofort Ijieen unknown that Professor Uonh has un¬ 
earthed 

"Wrr \KI ruilur In the hnhli of looking upon th« 
^ mode ni cKv as Hie haunt of imiii atone nnd nssiim 
Ing that wild nnhitai life imisi necessurllv lie confined 
to (he rural schHcuis If Is of (ourse true (hat the 
game untnuils shun Hu nsldemi of man hut none the 
UsM wi have a vn \ nmsldc rMt)I« KiHintiineovni animal 
life in om tltUs aiul this unc c n^uscsi faimii makes Its 
presence ot)Jetrhmiihh fi It from tlim to tliru “Huge 
Kai Bite'S SItspIng Infint and lights Man —sei reads 
Hic lu iellliu of Hu inoniing pujsr this fine dav In 
March The tevi !> not (‘onfined to the siHslfic Instance 
of tin head hut <iuot(s a llrnlth iMiiarltimu ofllclal to 
the effect that the war against rits Is hois less He 
I stimatc s I hat New \eprk has a rat iKipu’aHnn of 3000 
000 tlml no mart thin JJOOO i>f these rodents are 
klllMl innuallv 1\ human igc ne v and that next to 
the fire hazard (luv constitute Hu greattset single Hourw 
of pmiH Ily lohs In tIu cll\ Mkt and tramp cats are 
Just two other examples t«i show that our cities are 
not epilu Mt c \( hisive I\ given ovt r to Inmiau hahltatlon 
ns we arc hahltuaftHl to thinking Nor N p at all 
unusual for the>,e and other ordtnarlh sli\ sjus tos to 

dlsiilav very keen fighting capaLlty wlien cornered, no 
that It is h\ no means a hyisrhole to speak of the wild 
animal life of our c.ItleH 
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The Story of Steel —\ 

Bessemer Converter, Where Air Performs the Major Process in Steel Making 


\ i liupt* r 1\ of the of Site] \\e saw 

that In tilt Mast fumnce iron m pit 
rated from Iron ore b> menus of tlK Here© 
heat roNUltln^ fnmi tlm (oinlniHiloD of 
f'oke, throUKh wlih It ),roul xuIuiiun of 
h( ated uir >^eie conllMiiallv heiiiK driven 
The reHultlnjf laetHl, ns It Is LIil bottom 

of the fumnee, Is liquid cast Iron, or pit as the fur 
naee man calla It 

NoWf nlthough <ust Iron is a useful mciul In the con 
structlve arts, Ita range of uscfulmss la griuil> limited 
by the fact that, though Us luiapiissiM stnngih Is 
high, Its bending and ttUhlh siruigih ar» 1 (jm It lucks 
tiio ductility, tougluiess ehistii ]t>, and all round stri ngth 
of steel '1 he ulmencc of tin so quahttes 1 m due to the 
excesHlve amount of (artion present an r*nmpurc*d with 
that in steel Hare is uIm) an excess of sllha, a ton 
stlluent of sand and naks, t>huspliorus, as usetl on the 
household match, Hulfiir which tin ‘kiddles unw! to 
take (and may do for all we knem ) in ‘sulfur and 
inoJasses, ond nuingancse 

And as fire Is usid lo get the Iron out of tin Iron 
ore, so fire Is used to tuin the Inai Inlo hum 1 This It 
does by burning out the nbo\( Aameil ImpurltliM either 
In the Bessemer Converter or In tlm tU k n ncortii 
^'umace I ho Bessemer (^mvertir dcviUqied In 
li^gland by Henry BesHeiner uIhjuI iSTiT) was un eiash 
making invention In ihe steel inUuMtr> By inonv, be- 
cause of Its rc volutluDury effect cm modern induNti^, It 
Is regarded us the gTeutest of all inventions for with 
out It the x>roducllun of cheap steeV In unlimited quim 
Utlea would have laan InirsmslbU It w is admlrnldi 
adapted to nil ores that were low In jihoHphoruH con 
tent As the choicer ores iMcamt depleted the ofsn 
bearth fumuev of Menuna Marlin was chwloinHl, and 
In thiH furnace ons (hat an high In phosphorus can 
be treated succtssfulli Tochn nlmut J" per cent of 
the steel Is made hj tlio BesHimcr and TT |M.r cent by 
the Ol>en Hearth method 

Steeiuiuklng, us the editor recentic saw It Is idghly 
Bpectacular all the vvu> from tlie viist ojMn mine's at 
Mlasabe to the rolling of the steel Info Its tliousaiid 
and-une almins In the mills hut novvlu re detos it present 
such H dramatic and awe inspiring sight us in the con 
verting mill 

The csmvertei Is a barrel «hai>ed stc'el vessel \urvlng 
from 10 to to fett lu interUtr cUunutec, and from IZ to 
20 feet In height It Ih closed at the 
bottom and Is drawn In at the lop, 
ns shown In the Kc'ctlonul \hw on 
the ndjcdalng pagv At Us mid 
height It Is HUpimrled on trunnions 
An air pljs' Is led In through one of 
the trunnions and continues down to 
an air chamber In the haw of the 
oooverter The interior Im lined with 
12 to 18 Inches of refractory mutcrlai 
to rrot(?ct the slecd shell from llin 
florce heat The bottom U iiorforated 
with fn>ni l"k) to JCk) one half inch 
holes, leading freun the air chamber 
to the Interior of the converter 

Now let us ndurn to the blast fur 
nace Here, at Intervals of every 
fou^ hours, the claj plug which senls 
the outlet from the bottom of the 
furnace Is broken tbrough and tla 
molten Iron Ih run liitcc a train of 
Steel 1ndlc>M, which arc drawn bv a 
locomotive to the ndxcr a large horl 
eontal cylinder lined wltli firebrick 
which can hold 1 lOb tons of mtiul 
at one time The mixer Ian s])oken 
of Is part of the plant of the Smitli 
Works, Chicago of the IlliuolH stes 1 
<^>mpany The objes t of the mixer N 
to form a large rcHcrvoIr from which 
tlie hot metal cun l>e drawn as re^ 
qulrvHl by the converters 

From the mixer the hot metal Is 
emptied by rotating the mWer on Its 
axis and iKuirlng its contents Into 
ladles for transiKirt to tim esmverters 
Tbe c*onvc rter Is lumc d down Into n borlzontul pctsitlon 
and Q charge' of 10 to ZT Ioiih Is [voured In from the 
ladk The air blast Is the*n tumcsl on and the converter 
swung back Into the vertical iiostllcm The nir, under 
a prewcure of alK)Ut ZO 1c» ZT txmnds lo the Mc|Uare Inch 
ts now forced up through the molten Iron In from 150 


to ZiK) sciuirute streums, and Its ox>ge^ conihlning with 
the c*urlH>n slllta and manganese In the Iron sets up a 
violent csimhUHtlon, and raises the temperature of the 
mass until II reaches the stage known as the Iwll The 
procs MS continues for from 10 to 15 lalnuteH, at the close 
of which all of the impurities and pruitleall> all of the 



Section through the electrical furnace shown below 
The current passing through the three 20 inch elec 
trodes and the metal charge raises the temperature 
to as high as from 2850 to 3000 degrees 

carlM>n have las'll hurned out and cmh pure Iron 
remalnH 

The oxvgcn of tlie air first Iuiiuk avvav the HilUa 
and irmngujasc' and linall> the earUnv 5 he c.nlor and 
(lcnHlt> of the tlana iMSiitng from the mouth of the con 
verier cleaily Indicate to the Kkllkd o}k niPir what Ih 
going on Inhldc As the hUIch and carlxin begin to l)um 
an orange-Hlb>w Unme, edged with bUit, streams from 


Ihe no3e of the m'rscI Then as Hie carbon begins to 
burn there Is a clmnge to o bright flickering fianie which 
rushes violently forth accompanied with great Mreama 
of sparks 'I'lien the flame dies down. The proeeas 
IftMtN only from 10 to 15 minutes, but the fierce com¬ 
bustion raises the temperature of the metal In that 


short time fiotn ZtkK) degrees to um high as 3000 degrueg. 

’VVe have spoken of the spectacular effect afforded 
by a converter mill in full blast The agitation of the 
molten iriuss us the air maMhe^ tiirough it, produces 
a dull rcverlveratlon, whlcli uiInKleM its deep note with 
the Hteady roar of the hot and brilliantly colored gases, 
as they pour from the mouth of the converter Kvery 
now lutd again siuatl purtkiea of white-hot metal are 
thrown high into the air and full In a thick rain of 
brilliant eormauHons to the ground A good Imprea- 
Hlon of these effec Ih can be gained from the colorefl 
cover of our April iHNiie which shows a converter in 
full blast 

But the mere burning out ctf the undesirable elements 
does not give um steel for what we have left In the con 
verier Is morelv an unadulterated and “characterless** 
Iron Tl muMt now be changed Into steel b3 xmttlng 
luick Into it, with great exuctnesa, a certain amount of 
carlam, mangunettc, silica or other Hubstunces to pro¬ 
duce the kind of steel rec|ulred Accordingly after the 
converter is turned ovei and before Its contents are 
IK)iired into a ladle, a carefully wctglied amount of 
thcMO HulHtances In the form, let us say qt splegelelsen, 
iH Introduced In molten form Into the convertor, to 
give the Miiiull amount of manganese, silica and carbon 
required m the finished steel 
The ladle la now lifted and u train of cast Iron Ingot 
molds with two or three molds to the truck, 1* drawn 
lieneatli the “inuirlng stand, and tlie steel Is run Into 
tlie molds through a no/rle in the base of (be ladle 
T be Bchsc mer conv erlt r lias lieen replaced very 
largedV b> tlie bask oiien beurtb fumact which U 
tapnbU* of handling satisfuc toi lly iron made from In¬ 
ferior gnides of ore containing large percentages of 
pbosiiborus The Besseuui convtrBr does Us vyork 
upon till metal In fnan 10 to 15 minutes, whereas the 
ojien hearth rcs|ulres from seven to IZ hours Speaking 
broadly the oiien liearth prencss jiermlts the metul 
lurglsi to keep In closer touch with the reactions that 
are going cm within the furnace and, by skillful treat 
nuni he l‘' able to hvs nre with accurac.v the exact 
amounts of curUm, manganese etc neeessary to give 
him the Steel which he wishes lo produce 

I'xcelhnt as tlie cqn n hearth furnace process Is, the 
stcH 1 maker has aimed to get even liotter results by 
using the clertih arc ns bis source of heat In the fur 
nace Much txjierhmntal work has been done and out 
of Hds has come the Ileroult elec 
trh furnace, of which we show a 
photograph and crosH section on this 
page Tin* Illinois Steel Company 
have been verv accurate and Buccess 
fu! in the development and use of 
elwtrle refining and the two 25-ton 
furnaces shown In our photograph 
are nimmg the largest and most Ruc'- 
cesHful In existence The United 
States Stoel Coriwratlon lias four of 
these ZTj-ton e!ec*trU furnaces, and the 
CoriKirathm built two 40-ton Heroult 
electric fui nac es for the United States 
Navv wlilch operated very success- 
fuMv during the war at the U 8 N 
(ininitnce Plant at So Charleston, 
W Va 

The furnace 16 feet In diameter, 
has a plate steel shell one Inch In 
thickness The Isittom la carried on 
toothed roc kers and tracks, on which 
the furnace Is tilted to empty its cx>n 
tents The large wlx'els shown are 
geared to a 140-horsepower motor, 
which tilts the furnace, by means of 
a connecting rod The fomace Is 
lined with three dllTerent taaterlals, 
first 4lii inches of flre-brkk, next to 
that a lining of magnealte brick 9 to 
1846 Inches in thlckoeoa and above 
the last named U spread about 18 
Inches of dead bnmed magnesite. 
The dome-shape^ roof, 12 Inches 
thick, is of silica brick 
In the roof are three equally 
spaced openings for the elei'trodea, 20 Inches Id diam¬ 
eter, which are formed of amoTphons oairboD^ They 
are carried hy horizontal arms that projict over the 
furnace from heavy, vertically movin# rod*. Heavy 
copper cables and copper bars carry the current from 
{Continwtd on pa/fe dfffl) 
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To the left Is a 25-ton electric furnace, to the right a ladle is discharging molten Iron 
into the furnace for treatment 
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When, Where, Why? 

How Connecticut Gathers the Data of Her Automobile Accidents, and the Use She Makes Thereof 


CK conNldorution of the automobile trultlc 
problem buH been centered, to date, ui>un 
the queatlon of uniformity of law Hut 
this is far from the whole story In the 
end, the truffle probleiii )h entirely ii mat 
ter of accident prevention for If there 
were no accidents we should he unei»n»clous of any 
problem Now uniform Iu>^h would Ik* (»f ijreat vulue 
In prevcntlnfc uccldenU, but the ntcUlenlH that octur 
arc of hu< h vurloiw sorts and urlw* from such various 
that neither this nor unv other single measure, 
Imwever desirable and lmi>ortHnt will pre\ent them all 
In view of tills coraplerity the first step In uoc Ident pre 
\entlon Is to come to a thorongli undi^Htundlng of the 
ways in which the clrcuniKtunces tmd(.r which and the 
reasons why accidents occur 
If we are thus to attempt the collection of data re- 
gardlng iictldents, we must get U, In the Aral instam*e 
from the people to whom the accidents happen In 
most caaes, one or more of the partU*« to an accident 
has a motive for the suppresHlon of fatts. 

Hence It is obvious tlmt we can get at the 
facts only und* r the authority of the law 
thniUgU agencies establlnhed bv the law, 
and with the distinct backing of the law 
Heverting for the moment to the uni 
formlty theme, we And that our Re\erul 
State codes show the widest dlvergenie In 
the extent to which and tho way In which 
they provide for ofllclul cxuinlnatbm of 
accidents Of a handful of motor law 
pamphlets which we select mainly on the 
ground of the easy ucceHsibillty of tholr 
contentfti those of New llamiwhlre and 
Minnesota appear to make no demands 
upon the loirtles to un Hitldent Idiilio 
Maryland, South Carolina NebmaUa and 
OaUfomia rwpilre only the gHlng of uny 
neemary assistance to tiu ollur fellow 
plot the PX( honge of numbers namcH ad 
dresses, etc Oregon demands that tho 
recipient of mucIi Information make a 
written memorandum of It—u useful Idea, 

Washington is unusually oxpIlcU In for 
bidding either party t*) move from the s|X)t 
before establishing his idenaty 
Numerous atatea go further than this 
To the reQUlrement of IdentlAt atlon Kan 
sas adds the demand that, ''in case of 
death or serious Injury,* resulting from 
the accident report shall be made to the 
nearest police or peace ofllcer but one 
wonders where ones responsibility for 
knowledge that “serious injury' lian lieim 
Inflicted begins and one wonders also how 
to interpret Die provision that the jierwm 
“causing" the accident do the leiwrtlng 
Utah's law Is much clearer, making If ob¬ 
ligatory ui»on all the drivers Involved to 
report, In all rases resulting In i>erstm«l 
Injury of any non New York makes the 
same demand, in very precise lunguagt*, 
of all those Involved in tm accident that results In per 
sonal Injury or damagi to a vihhle Illinois attempts 
the same thing Hut where New York evplhltly re¬ 
quires the exchange of IdeniUhntlons in addition to the 
report ininola neeniH to give one the option between 
telling the other driver and telling the |Mdlce Massa 
Uiueetts, Rhode Island und Oonnetthut have HUbstati 
tially Identical lows which carry the examination of 
accidents by offlclul action to Its climax We quote 
the statute of the Nutmeg state 
“The operator, whether nsldent or nonresident, of 
any motor vehicle Involved In an accident resulting In 
perstmul Injury or damage to profterti to an apparent 
extent In excess of ten dollars within twentv four 
hours thereafter, shall make a written report of the 
cln umstnnoes thereof to the Commissioner of Motor 
Vehicles and shall supplement such report by a detailed 
statement, under onth on blanks to be provided by 
the CommlHsloner, wbh h sbnll be us nearh neourate ns 
may he ascertained and shall state tho time place and 
cause of such accident the Injuries occusloncHl thereby 
and such further facts ns tlin CommlHslonpr may re¬ 
quire The Commissioner inav make smh Investigation 
of such nevident as shall seem to him advisable and for 
such purpoae he may require thi usBistance of the state 
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IHillce Tlie Uiranilsshmer shall lake such action aa 
may be necessary to enforce a strict compUonc'e with 
the provisions of this section.*' This statute would be 
Improved by a stieclflc requirement that cmch driver 
estubllHh hlH ideiitlly with the other, and a really skill 
ful punctuator could distribute the commas in such a 
way as hot to value i>ersoDul Injurlc^s at ten dollars, up, 
but In (he large rather than in midi detail suggestion 
for betterment giH s by default. 

The necc*sslty and the utility of such close ofllclal 
pursuit of those Involved In a motor accident will not 
often lie questioned If the practice wore attacked, 
liowever, no lietter means of luppoiilag It would be 
uvulbible than u thorough examination of the entire 
procedure In Connecticut—a survey of Just how the 
CoiiimlHsloner collects thc*fle accident data and of Just 
whut he does with the Information after he gets U 

If you have an acMildent while driving In Connecticut, 
the law (Nmtemplntea that you will so rejNirt to the 
Oominittsloner, and by return mall you get a blonk to 


All out If you don’t refsirt, the other party to the 
smash probobly will, and then your goose is cooked 
For it takes two reixirts to complete tlie Commissioner’s 
file <in pu accident, and If the second Isn t forthcoming, 
be goes out and gets It I The police and the cmsual 
witnesses afford Emother roeons of checking up, and 
one of the young lodlea in the Commissioner’s office 
clips a large number of accidents from the papers of 
the State, and every onee In so often a failure to report 
Is uncHivered In this way The probabllltiGK of your 
getting away without reporting, In the end, are very 
slight und of course a late report or a reluctant one 
Is a bad one upon which to rest your defuse, not to 
«uy a word about the ftne 
When vou get vour blank, you are confronted with s 
regular income-tax return proposition Under the head 
of general Information you are asked for the comfdete 
address and exact location of the accident You are 
asked to ciionse between Ice, wet, good, snow, rough, 
mud and sand hs characterising the condition of the 
tond surface at the time, between straight, curve, up¬ 
hill downhill and lnterse<Don as describing the 
of the road, and between clear, rain, Know and fog as 
describing the weather You are asked the date and 
I he hour and you are given the choice between trolley, 


railroad train, team bicycle, pedeatrlon, fence, tele¬ 
graph pole, road obstruction or another automobile as 
the thing with which you got tangled up. 

Next, about your own car Name, age, sex, address, 
number and date of operator's license, and did you 
have it with you? If under Instroctlou, give these de¬ 
tails about the licensed oi)erHtor who was with you. 
How many years have you held Odmectlcut licheeT 
Did you operate car as owner, or as employee or fHend 
of owner? How long have you operated this particular 
car, and when did you last test Its brakes? Were you 
operating fur biro, business, or pleasure? Give regis¬ 
tration number, make, type und year of car, with own¬ 
er’s name and address. State condition of brakes and 
horn, make of lens, and character of lumps (electric, 
gas or oil) Estimate tho extent of damage to the 
vehicle, and describe said damage. 

You are not expected to know quite so much about 
the other fellow’s car Name, sex, Uceuse number and 
address of otierator name of owner, make, type and 
registration number, condition of brakes 
so far as you know, appraisal and de¬ 
scription of the damage to It Then you 
are given n place to tell who was hurt, 
and how, and to estimate and describe 
property damage other than to the ve¬ 
hicle If a third vehicle was Involved, 
there Is space to tell about It, too 
Tlien there is a place to give the name 
and rank of any police officer present at 
the scene, to state who was arrested or 
summoned (the ordinary police Jurisdic¬ 
tion over the accident Itself Is In no way 
impaired by the r/ommlasloner s Investi¬ 
gating powers), and to record the names 
und addresses of the witnesses. The text 
of the blank duly IniproHses upon you the 
necessity of getting a complete collection 
of theme names. 

hlnally you are asked to Indulge in 
Uterupy coroianltloa to the extent of not 
more than ten lines, giving the clreum 
stances surrounding the accident—"state 
when you tirst realized that an accident 
would happ«i and give In detail how It 
happeneiS and what occurred after It” 
Six characteristic road lay-outs are print 
ed In outlined dlagram-Hi straight stretch, 
a curve a square cross muds on oblique 
one, un offset square one, and a Y fork, 
und on one of these, or on e fresh one 
made to order if none of them applies, you 
are Invlicd to diagram the accident, using 
conventional symbols for a car or truck, 
u team, a motor- or foot-bicycle and a 
liedestrlun, and Indicating direction of 
travel Then you sign, swear, and mall 
It to Hartford 

Now It Is obvious that from the view¬ 
point of fixing civil and criminal liability 
for this particular accident, there 1# a 
Wg advantage In thus gotUng a statement 
of facts upon onuiul record But from the viewpoint 
of the Gommtssl{mer*s office, such advantages, large* as 
they are, are quite secondary The thing that makes 
this reporting of accidents valuable Is the complete 
statistical record which It affords of the accidents that 
disfigure Omnecdcut’s highways In the course of the 
month or the year This record toms in several direc¬ 
tions, and we must follow it a short distance In each 
of these directions If we are to understand the valut 
of the reporting system In prei^tiny accidents. 

For one thing, you will recall that the parties to an 
acxddmt must report the years In which their machines 
were manufactured As a result of this, Ocmuntssimier 
Btocokel Is able to state /ntogorlcally that old automo¬ 
biles are more frequently Involved In accidents than 
new ones, and the older, the more frequently This 
at once suggests that the new driver Is not resptmsihle 
for BO large a proportion of our automoblng woes as ws 
have ordinarily supposed, and that we may go too far 
In harassthg bint In his efforts to learn. Mors Important 
than that, It suggests to OOmmiaatoner StoeOkel that he 
wH! ultimately have to ask authority from his leglsls- 
ture to Inspect cars, and to rule off the roads tboas 
whidi sre Rk such condttloB at to Jeopardise other 
(COslifinad <m papa ddd) 




Thf nutnb«ri thit reprewnt the RocLdenUi ocoiurlns at each point ore on pini thooe up to five 
having triangiilAr h«adi and thooe beyond sqaare bead* plain round head* whom Independently, 
faUl aocidenta Simitar mapi are kept for all the larga oltlae of the State 
A year’s (1923) trsAc aocidents in New Haven, as tabbed la the ofike of the 
Commlasloner of Motor \ehicles for the State 
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Our Abrams Investigation—^VIII 

The Report of a Test on Localization of Abscessed Teeth Through Handwriting 

By 4uHtin C Le^tarl)i>itra 

Serretjiry to the SCILntihc Am^iuian AbritniH Iii^<*wtlifMtjun CouimitU'e 


m ' "INK of tlio mum nnis nlurtlln;, thiiins mmie 
for Ilio wwiiIIinI (hviroiilt toflmlttm In 
tlu. iibllU\ to lotull/e <llNe«N<d (ondl 
tloDK 'llmt In to sin u drop of 

blood or t ton a n^MHlnun of liantht i UIdk 
’ flu skllbd tUntronlc dlaioioHiU bin nboulil 

Ik. ubio to tHl not onb tlie (hii'M of tin pat but n run 
down eondlllon, but rIku tht point In hist anaiomy 
that Is «fr4‘<ted Thus if Is lo no imanH 
uncommon f<»r un iloftninb dliptnoslH to 
Intlude Honm Ktatdiiint as to tin bsHit 
juitbm of a putbolof'ii al (ondlthui tliere 
mp> be a hi «s I fit rt ft rente to a ctrlaln 
iibsoesw d toiitb un infix ted tonsil n 
csrtnln nimerous prowtb, a H|H)ttetl 
Iiin^r a amrktHl NvphilltJt oijiiirtak at a 
detinlle spot on tbe skin and so tm 
Maiiv are the storlt s told of wonderful 
Incalliintlon of various dismasts b\ im ans 

of blood and banilwrlllnic sfKt ina ns 
and If tinylliinK ]j U A plates more 
rtllniuv on Its abnit\ to l(Ma)i/i than It 
tlot^ In tbe hl^h meurao <laiiMe<l foi 
Its j,eniral dbiimosls 

Here apRn It luMomes neLsssaiv for 
IbQ Silentlflc Amerkan Abrams ln\«stl 
nation (>ontiMlit(s to mkR first liaml 
pioof as tbt reNuU of te'^K n \m 
to take Ibe testimonials of h U A at 
tiielr fact lakje, we sboulil ia itbllteiJ to admit the 
tondeninatory Htatementa of tbosi who have alreudj 
inveslijsated etrtain pluists of elei tnmh work Olni 
oun1j» It would not be fair nor s^bntllkalh (orrttt to 
admit one side of the e\ld«n<-e without admlltln^ the 
otli* r Time and a^aln we lmv< Ikhii asked b\ I U A 
tu urn pt tbelr evlddiu at lls fiui valai and time and 
Jifealn we have ofTi red to piiblNh tlicir 
Hide of tiK Htorv <'n tlu (oudltion ilud 
eath and t veri bit of tlulr ivhUnce 1 h 
HU bjcctod to proiier examination and 
tliat we t)o penaltttd to pulillsb (vldtnci. 
supplied b> partleN who bavi Inusil 
Mit*d and who an now qult» obviousk 
aafut^onlstlc to the profciesN of L 11 A 
\nd so wt urrivt omc iimn at tlu ion 
(lusion Ibut tlu Is st evidilKi Is tbit 
which this impartial loiimilltee < an 
Kutlur through Its own elTortH and iivei 
which it has alisolutc Hikntltlt (onliol 
HO UH to have ItH flndlnj,s luisul on toM 
facts rather than mere laarsuj and 
hlKliIy csilond dalms 
So in the nialter of locali/atlon we 
have s^iu^ht a test with a coiiiiKtent 
elcM trunk worker an K U A worker 
if possible but at an> latc uiomisktu 
‘elH Ironist ’ lt\ now It sboaid 1 h (Uai to iliosi who 
iiuve followed the p?ot,r(Ns <»f fids InvestJf^idioii tJ»at 
wlille there are genunle 10 R A workers and imn 
K It A workers the tcslinhim Ih unifonniv based on 
tlie same l>roud principles cninulated bv the late l>r 
Albert Abnuns of San Franflwo, tia founder of the 
hlectninlc Iteaitlons of Aliraius scIkhiI of nuMlliine 
known UH 10 R A for the &akc of brevity Whatever 
may lie the Iratielliug' motive the fact remains that 
umnv of Ihoso who have taken the authurl/ed R A 
course of Instruction and who have stark d out with 
nuthorlKPd h R A enulpment, have In hIiou onbr K»ne 
about dt vising their own variation of the rimuIUmI 
electronic diagnosing and treating (siulpnant AlwajR 
of i^uurse, the claim Is made that iMuaiiHe «tf the desire 
to place elcx*tronlL technlipie on a more sclentltb and 
MtQbte basis this particular dintor to whom \ou happen 
to be speaking has spent vast Hums of monev and vast 
funds of brain isiwer to the end of evolving this par 
tlcular kind of aiMiurntuR (X course Abrams is given 
full credit for the basic dlscciverles — the radlcmctlve 
propertle* of blood the human rea< tlons In the nbtlo- 
tnen, which are dete<tp<l h\ furcusslng f<^llng^ or rub 
blng the abdomen with a glass or vulcanite rod the 
different dlaonse wavelengtlis or rates starting with 
the famone of pickle fame tbe treatment of elec 
tronic dlHease findings bv means of similar waves or 
rates, working on the homeoimthic theory that like 
cures like Aiwa vs - nlwavs plense reniendier In the 
future — Ahroms is the foundation on which tho elec 


iroiib (X|ul|>Muiit In bii'Ni d 1 *IjT— VbiaiiiN w* art as 
Nliifd waKirtidf Ik I a keel m( 1< ntili* tr dning Jiu< 
lu was a gkat d(^>ctnr bat whtn la in idi Ha si sinrt 
ling N| i( ntitk <I1 m o\( ru s III ilid iioi bn^i ila m<l^sur^ 
but till training to woik them out tu tin musNurv 
ImllNlasI sliiti of the pn SI nt products wtibli viai arc 
now Im holding I lu si ptodUits an sibntlfii il]\ mr 
rtHl 1)uv woik with ila utmost pitilsion iluv ai< 
a vasi hiiftroveiiunt ov^r tlu crack 
Abrams apparatus so we arc told 

Thin ait todav soim llftv bnimls of 
eUsIronb npilpautit isbh fri m tlu 
slmon imu Vlirams Hjqminlus Ha_ 
gumliu I U A men usink genulm 
F R \ 4 iiulpna nt will till von ihat 
nil otiii r iiraiuN of ecpdpmiiit ati to is 
taken with 1 grain of salt Ila gmuim 
appanitas of \branis tias manv si in Is 
loi ki d up in Its adndttidiv i nidi t asi^ 
t»nd till M fore works when otlais full 
An\ list which tills roimuUki unib r 
tiiki s with a non F R A man usln;^ 
non! 1{ \ apparatus is Immullatih 

npudlutui bv tin dv4 d In tlu'-wool I (I 
A men lake the otiu r sld* of the pti 
tun Ibi non F U V nun using non 
F> U \ is|iilpnifnt will till von that tbi 
ginului 1 R \ workiis an relative h 
cnulc and ire working with boiKlcs>l\ 
iiiauuratc appaiafus Tlu n fore, anv test ?imdc with 
u gmulne 1 R A woi ki r using genuine 1 R A ecpilp 
mint Is Imnit(Ibiti 1\ iipudlatcd bv tbe non I U A 
group Vnd to make tlu matter still nion humorous— 
if tluic can hi an\ humor in this huge movement whb li 
has inpolbHl upwnids of tmir Unmsand dm tors thnujgh 
out tbe loiintrv—anv 1 U A worker who submits to 


an ollli lal fist Is Inumdlattlv disowniHl on the various 
grounds Hint in Is Im oiapelcnt that hi is iioi using 
the very luk*st kibniiMu lb it tils ifuilpnunt Is of an 
am lent vlntHM fanud l'*r Its Inimunuv and su on 
-Vnil 80 It goes 

An Invisllgaloi soon Im gins to vondir wliellur It Is 
iMisslble to get togetlui a gimilui FRA worki r 
equlpiied with a gcnulni aiiuratilv 
nilbnuisj E R \ ontllt working 
with a genuine subject or rcMimnr 
Iirovldid with simlriuns of blood or 
bandwriting vvbbb buvi not Ism 
tainted somehow and with gimrullv 
favoiabb conditions Muh ns a non 
antagonistic franu of lulnd on tlie 
part of flu Investigators so aH not to 
ujxset the di Heat* rtmtions 

However all that imiv bi the fact 
remains that the tcshnlipu Is tilwnjs 
the HHiae The basic pilnilples are 
tlie panic The rem lions on wlikb 
tbe entire electronli Ptnuture rests 
are the same Quoting from a letter 
from I>r Tenn du IMiskIm bead of tbe (’hbagn ( ollegc 
of Rlertnmle Medlefne and one of tbe leading 1 R ^ 
wnrkfpp “You are of lourse aware of the fail thit tbe 
type of apparatus nukes mightv little dlfTennie In 
proving the exlstenie of tbe cHsentlal pbenomenon 
SOt here we can put down on record ome and for all 
that DO matter whnt iJiirHiulnr brand of aiipanitus I« 


implovtd in anv <>f nar PnIk miw or In tlu future the 
esM»nrIal plunommon |m luvertiick^ under test Just «« 
iiiui li us If wi win working with ii m nulne FRA. 

out III 

It t|>|Kars tlmt tlu rum I U \ xroup have l>een 
taking kiM a (blight lu tin fait that so far wt huvo 
riKS i\ed nil tanglbb luotMiatkm from the geJiulno 
1 R \ lamp Indis^d tlu mail U A group of latc 
iuiM put fortti (lu ihtirii that the rcitKim whv no con 
(luslvi ] it A di monstrations wen fortlusaiilng wax 
Iks him the F R A apparatus wun dikstlve In fair 
lUhS (u 1 R A lit 11 be said lure that tverv dtinun 
Htration we have wlttUNsnl with tlu ust of non Fj U A 
a]>piiridiiN, no niatti r bow t liiliornte that a))punilus muv 
be has fjillid lo provi tin vallUltv of the basic claiiiiH 
\II (l» (lixtionic workers are pnfti riiui h in thi same 
knit so fur as tlulr abllKv to prove anvtblng Is eon 
(imid — at bast up till Ibis writing 

Ml Ilf wlilili Is rdlur ofT tbe main truck of this 
pailliiilat npoit on tlu prognnis of oar Abrums Inves 
llgailon llowiver II Is (piiii iwsis^sarv lo scttli at 
tills time Ibis qui sii< n of gcniilni md indeitendent 
ihstronk worki rs and tlulr aiiparulus 

Snim I ilia ago a Will kiiowTi gintleman In Uih Ango- 
Us who hiis liiliin a ki'en Inti riMt in tin Ahrunis eon 
trovirsv suggmfnl that wi make n test with a diHtor 
coniUHtid with a riulfli ( o ist ibilronU luhoraforv 
r(»r till jmrpiisi of listing llu uinarkahk anuraej of 
eleitroiili liMall/allnn Ihrmigh tills gintbiimns kind 
ofihts w( Kiibadllid two sjMdmens of Iiamlwriling hh 
diPisted these s]M(lTiuns rt |)n‘senllng two dtntal iHseg 
with I li arlv tb tlni d absi t nm il tec ih I he elect ronje 
woikii was |o identilv tlu nbsci ssmI tis t h bv means of 
till Imndwriling siHsiiiuns Vnd so wc have the cIpt- 
Ironist s r(|M*rl of bU findings as well as tbe riiH>rl of 
llu dinilsr I'lr MltiluMofthi Hronx who i o nperiitw! 

wldi us In rlu sik*ctIo/i and preparn 
I loll of tlu casi's for tlu elfs tronic 
ivamln itmii 

i lu Hist paibnt w »h our case A 
lb laiiu to (lu dnillhiK ofliii with 
I liadlv inrixicd UMith Orthodox 
ibniul 1 vamination diMlosed an In 
fistloa tromid iiu up(H r rigid sivond 
l)i( iispld It inav lx iiuntioned here 
that this tiHiih Is llu oiii Immedi 
atilv aluml of llu n|ii)or right (tth 
viju molar Riftiimi to tlu lu isun 
l>anvlng nuliogniph will ilmrlv Indl 
ijiti till infistul iiiei wiililn the 
OjfJo ihi Jl;.)d iKui witliln tiie 
arrow lu iid lonlid In on tlu mgrav 
Ing for nknms puijm^m-s shows the 
disi ased tool of tlu tooth 

Thi siiond piitiint was oar lane 
r who also nporud to thi dmtal 
olflit with a biullv Hwollin fiu i dm to an InfisteiJ 

tooth Ortlualov dinfa) fvamkJdJon dlsflostxl Infoi 
lions In tlu right unlial and umier lift Intiral 

b 1 Ih llu Inks lion of the laiur In Ing di^ep-seated 

and lull ssliiitliig I oiisiih r ihh inntnunt iiiul drainage 
llu ihih in tlu IitiibiLiam of this patbnl shows the 
infiitid ana ifler tlu ivtradlon of tho uppi r left 
lati I il toot h 

Hi ju I Jn kali llu SI iums ae had 
(h II Iv (h lim (I nbsei SKI d londitlons, 
w hli I) vv I n Htdiu li ativ tlevi |o|)cd |o 

m ike llu III bbnllfiabh Kvond the 

shadow of a dmihl b\ anv nicans 

whlih lav (lalm to rveji a modest dP- 
grtx of aidiriuv \Vt win issurecl 
Ih fon hand Hint llu iliilronk worker 
In tills { 1 st I will as his oloctponle 
lnkiralor> si on d i rv high In lliis 
kind of work liinn wi liKikoil for 
ward to a clianait snifess in both 
tlu SI (asiM If iliiironU bxaltzutton 

was lo la. t iKin serloush 

In dm (ourst wi rtulviMl a lotti r 
from tlu Los Angelos genibmnn stating In part ‘I 
am lunwith inclosing iiuniorindum of tlu two tivth 
w hli h I>r - - thinks hi has bx ated ns Ivelng 
absi'ewsed ansirdlng to tlu Imndwrltlng vnii have wnt 
on to me I>r — -—■— mndi tills diagnosis with a 
imuliinc cnnsirncted i‘si>iililh for blmself and ho 
(fVmffnMCd o« ffi/) 



Radiograph of infected 
teeth of our caoe B, after 
extraction of a tooth 


D oes a drop of blood gtvc off cmanattom by winch it ts posable to diagnose 
the donors state of health^ Can the same thing be done with a specimen 
of /lanJjpribngP Is it posable to carry out the most accurate /find of diag¬ 
nostic woif( with £1 collection of pscudo-electrical apparatus of the crudest l^tnd 
together with a blood specimen and a human detector or reagent ? is it trm 
that numerous cases given up as hopdess by orthodox physicians have been cured 
With a machine known as the oscdloctasU which is claimed lo give off some foim 
of energy that cannot be detected by normal physical or electrical means ? These 
are some phases of the Electionic /Reactions of Abrams technique which the 
Scientific American set out to invc4/iga/e Reports on the progress of this 
invesitgaiion have appeared in evety issue of this foumal beginning with the Octo¬ 
ber, 1923 ivsue The reader is refened to the back numbers in order that the pres¬ 
ent report can be clearly understood — The EDITOR 



Radiograph of infected teeth 
of our case A 
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TT MKtlon aproM the (cniln JiE radUU iurface ( quurtifr 
■awed or eUire-frniln ^ T(t surface UmKpntlsI or parallel to 
the annual rlnim ( nat^uniln ) MH medullary rays. V vea- 
mU / wood (Ibcrti ^ sM aprlnirwuud and surmnerwood 
portluna of the rinir P piU. S( lemtlnKi at lunsitudinal 
Junctluna of vpmhIs 

FiR 1 HiRhly maRnified vi«w of a block of hard- 
wiKid, showinR its cellular structure, front a drawln^c 
by the autlwr based upon actual inicro-AectionR 

jOH S pulnllnK iRtuallv prm rvr wiMidl 

D Aml if HO how f 1lu (lUPHilon is not so 
Hlinph us It HtMins Ask tlic tlnilM r puth 
olotfiHt, anil llip unswiT Is that tlitri U 
nothing In onUnarv r*alnt which Is intiwm 
. . ouM to funti and tiu reforo it does not 


Does Paint Preserve wood? 

A Conflict Between Theory and Practice, and How It Is 

Explained Away 

By H D Tiemann 

Dn Kiln Expert U S Formt Pruducu Utboratorr HiuHtoii Wla. 


drlopi will need explanation Pi*rhap« the most Impor- 
limt of those Is tIu iHH.uIiur proi>enHlu of wood to 
bociiiue “sot or tixed in the iKisttUm and diincnsloiis 
In wldili It Ik luld while It dries White wot, and 
(Leulurl> when warm It la Hoiuowhut plastic and laay 
Ik? dlstorlisl to u certain extent hy Hiiplled forces If 
the forc*OK arc applied contlnuoual} during the doing, 
the w(K>d will harden and retiiln the dlntorUon even 
after the foricH are reiuet\e*el 
lids slatonunt ut>plles not only to tho [ileoe as a 
wliole but also and more eaiKX tally to the Intemnl 
structiin SupiMise n piece of wood which has been 
thorouKlUi luolstoncd Is pre\i.n(ed bs framing or brae 
Ing from shrlnklut until It Is dry H will I)ecoine set 
In Uk expanded londltUm and will remain enlarged 
after the hrui ing luis been retnoetHl The Internal 
ntrcHsea set up at tlu^ start aeem to hii\t dlj*ftppe*nred 
tnllrelj Hut they have onl) beyronio launi, us It were 
and If the* wihmI U rvuiolstened thev will ukaln reappear 
In full force and effpct bor exuntiile If u piece of 
lientwiHid lie remolsttnoil It will tend to straighten out, 
puiiimlarlv If heated The hardening process Is thus 
qulu u dlffertnl thing from the hurdmlng of cement 
where the HlreKses d<» not thus iMsoitu Intent, and It 
shiuild not be tbovikht of In the anuu wii> 

The uctiiiil Intirnu! iiHHhanUiii <if wood beliuvlor un 
del moisture ihHnj,eH Is unknown but in order to ph 
tore what will oci ur In wood nnth r given clreuni 
siamxs tho following analogy mui lulp Imagine a 
honcjciimh In width the cell walls are coiiiiK)se‘tl of n 
Hulwtance width Is piasllc and Hoinewhat elasUc like 
nih!>er when wet hut loses thest proiRriks when rlrv 
hardening In whaUver shape It Is hi Id while drvlng 
hurtheiniore, siipiiose that the fluhstaiiie Itself swells 


may be pnnluced by stretcklnK the block originally 

Now, to come closer to tJie main |)olnt, let us suppose 
that we start with u dry block of this honeycomb and 
clump it In su<h a way that It is Impossiblo for It to 
swell (just like honeyctmih In Its square wooden 
frame), but that we exert no external compressive 
force uiwn It other than the rtaUtnnce to Its own 
Kweltlng Now let It be molstenetl, and what will hap¬ 
pen? The e'en walls wtU swell but us the block as h 
whole 4 Hiinot expand, the walls of the cells will crumple, 
distorting the form of the cuvltleH If now the sub- 
stume lie dried It will harden In the new crumpled 
stuipe the stresses bec*omlnK latent exactly as In the 
other case The cell wall sulietanec will then shrink 
us before and the whole block will pull away from tbe 
box, and It will now occupy a smaller space than It did 
originally before It was moistened Uptm reiuoLsteiMuK 
in a free i*ondirion the crumpled walls will resume their 
elasticity and lend to return to their original shapes 
Fig 1, whlcli Is u drawing of a grain of hardwood 
sawdust hlghlv magnified, shows that our honeyeomb 
analogy for wmal structure Is not so very far frtmi 
actuality 

Coming now to the actual drying of a piece of wood, 
the aeqmme Is this 

The outer Hurface drjlng first, tends to sliiink but 
1 h prevented from doing so by Uie moist Interior Stress 
Is set up, the outside in tinslon the Insldo in cumpris- 
slon The ontsldc Uien becomts set ( casehardefied ) 
In Its e\i>unded condition, us explainml In the analogy 
As soon ns the free water has all evapt^raled from the 
cavities of the interior cells ( 'fiber saturntlon iKiInt 
passed), Ihe inside of the block tends to shrink but Is 
In turn hlndei-cd from doing so by the expanded set 


p^e^ent denn bj uii\ unrNpih adlon 
Ho fur «H known decay otturs and (un 
only nisur tbrougli the a<ri<in of fungi 
He will say furtlieriuort that pnlni may 
even Induct rapid detav bj keeping ihe 
wood dump on the Inside rttiinling Its 
rapid rtrjliig wlun pirnsd In ti sltuatUm 
wliere It fnsiiientlv 1 h sulijitt lo witting 
—In otlur worrls Intmdudng it fjotor of 
lag In the wet dry (vde 

The wtKHl te( hn<d(»glst inonover will 
tell jon that pulnr tloes not prevent the 

ubw»rptlon of nioNture from tiu ulr ti o * i. i i i a i ^ a i. 

Wldlc unc]uubte(1l\ h rnturdunt It ilocs *‘ff *• Swtion of • two inch walnut plank cut Into pron«» to allow the 

not QI t IIN a inolaliiro pnaif nouI and atrtsaoa which occur tnUmally dorinx drying 



exterior Ihe stnsses are therefore re- 
verscsl, the Inside now l>elng in tension 
As drying phshn^Im still further tho Inside 
becomt*8 ser’ In un expanded condition 
whhh, owing to u slight yielding of tho 
exterior will be of a k*sH degree tlian tho 
set of the hitter or else the tension will 
becuiTie HO great that the ttliers will urtn 
ally pull apart cuuslng what la commonly 
d(*fiignated ns “honeiconihlng” or “hollow 
liomlng 

These stresHes are enslly proved by cut 
ting a (rosH-sectlon from a dried block 
and slicing It Into pnmgs like a fork 'Die 
unbalanced stresses cause the prongs to 


nothing but Jierrm tlenllv staling up Hit 
wood will prevent Us ulilmiiltly absorbing moisture If 
txposed to a dump cfimlltlnn long enough Soim foPiim 
of vamlHh an lietter In this ris|>ett shclhu Is goml, 


and shrinks with moisture changes SupiMvse we take 
a wet block of this honeycomb and tsunpresa It bv an 
external ujiplled force The result will be that the 


curve the tension side being cononve and 
the compression etmvex 

By an Indirect method the set condition la also easy 
to show If the section he sMivd Into prongs when 


and paratlln Is better still ThnHMoutH of spar varnish cells will I>econio distorted Instead of being hexagonal only half drv and then allowed to dry slowly In the 

may iHistjKmc tho tlnal action for a nmuih or two but iluv v\lll bcsNime more elliptical In outline Now let air, the outer prongs will shrink much less than the 

llnsef^ oil paint, even In heavy loatlngs will onlv deho tho suimtance be drltsl while 

the evil a fvw weeks Onsequently Ihe 'working of lieing luld In this dlsiortwl 

wood — Its shrinkage and swilling with exposure to dry condition Tlu walls will 

and to dump air for consldernhle lengths of time— nt flrst stllTen up and lose 

CHimot lie preventiHl hy painting or vamtsblng This tluIr eluHtUtty so that there 

phtno/nenon Is only tts) faniillur to tviry liousehohler is no longer any Undtney 

as well ns woodworker thnmgh the shrlnkiigi^ and for th< cells to resume iheir 

swelling of floors doors picture fraiiUK and furniture hexagonal form, the stresaes 
In hpatc*d nxmin In winter (he moisture content will thus dlsapiieurlng or Ijecnmi 

drop to four or five |h r ('cnt of the dry weight and In lag latent This Is un ex 

fluminer, with outdoor tondllUms In the house, It will phinutlon, or a fairly good 

rise to 12 or 14 jter rent or muv *v»n reach 18 or -X) pltlure at least of the set- 

wlth atlendunt stUkIng of drawers and rubbing of ting ’ of vvoml In a distorted 

dtMtrs sluqve or hIw when It dries 

Now supimse you go to the hullder or the practical At this stage a further Im 
man In ginerul and ask him alKuit thin mutter of paint iwrlant effect of drying will 

His vtnlhl hiisetl on years (»f exi»erle»noe, will of occur the same proctss will 

course 1 h tlmUpulntlug Is highly Ixmcfidal In protecting \w noted when we come to 
the w»>od t!»e actual pheneum na of 

Are till tf^hnldil im n wrong? Or uin we sona how wtsid The wall sul>8tantc It- 
reoondh' tlieMe ai>piirin(h (ontikting IdeuH? wlf ae'cordlng to tmr hy 

The answer litn m the Ishavior of w(K)d to the pothesis w111 begin to shrink 

Influenc-e of molMtun a maniitr of luhavlm wlih h Is and the result will be that 

not gentritlly uiwh rwtond All (ti* stjUuneniK made art (hi hlock as a whole will 

true and It Is Inftn-stlng to follow out the wnv In wiih h llnally n^mh a smallrr slise 



paint ndtinllv does prevent or rttnrd tlu (hstrutllon than It would have done had ^ ptee# in oflstuBl nlrslry oondltloa A and jB atcamad and radriad A pravantad fMn avatb 
of wchkI W( ntHd not upi»ns iuti paint for know no compresKion been apidled ina by a clamp B frw NoU the and ehecki on Zl dot to tha natricUon do awtfflag (mpoaafl 
Ing w(Kid better to start with (A similar bj Uia rwt of th* board 

Some of the [dienomcna wtikh taKv place whHi wtHxl result of the opi>oslte kind Fig S. Oak board showing th« rcsalt of prorentad RweUliig whoa mototoaod 
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A normoJ /i and C Mjakid and icdrl^ C havliiu bwn clamped while dryintf and W frw All IhrtM? thorouKhl> dried 


4 Fxpenipent showing how wood may become set in expanding condition 


Inner oneii, owing to their already set comlUlon This 
Is clearij shown In 4 which Is u Mention t)f a 

walnut plank treated lu the iimnner Just dew rllreiJ 
The Internal stresa which would lm\e existed had (lr\ 
Ing been wraplettnl liefore the slices wtrt uiude is a|»- 
proxlmutely ineaKured b> the force which would l)c n 
quirod to bring all the prongM to the huiiic kugth riiis 
Ih evidently umsldtrable Can jou woiidi r at a jileie 
of limdwr for cracking o|>ui or warping under sudi 
etreaaea? Y4t thU condition Is not the exi-tptlon but 
tlie general rule In fact It Is pracUcallv liiipoKKlhle 
to dry a piece of wchiU wlhout suih slPtaKos uiiurring 
to a greater or less degree If then* U douht al>out this 
In the mind of anjone let him make the test himself 
It is very easy The section should b(> cut w'hlle th< 
board Is still damp Inside as explained hImivo 

\\eurcDow able to predict whut U likely to liappen 
to u piece of wood exposed to the weather If a dr\ 
plecx? of wood Is held or claiutied In siah a wa\ tlial It 
cannot swell and It U tlun inolstcned a strong com 
prtssjou stress will lie set up by (he w'tsid itself In 
itself whUh will act in the same manner us an applied 
external force If the wood is redrlcd under this re*- 
strlctlon It will become "set In compression to such 
an extent that when It Hnully remhes Us original staits 
of driuess It will he mnaUvr than it ivan before By 
rei>eutlDg IhU proc*OH8 a piece of wood mat be made 
aiiiuUer nud smaller the mithod of reiieated wet 
ting under restri<tlon ami then reslrvlng a strli) of 
air dry buwiwood 9 11/10 Inches long tungentiull) lo 
tlie rings was cxiniprmscsl to a length of 7 7/10 Inches, 

Fig S shows a one Im li oak Isiurd from 
which Die smalkr tnd seithm was tlrst 
out off and the larger phs-e (ut In two 
One lialf of the larger piece (marked A) 
was then ehiiniied la an Irou fiaiiie ho 
tlint It could not expand tungcnllalh was 
steamed about a dnj, and was Huhse 
quontly allowed lo dry again It soon 
lieeame hioHe from the clamiis and rtnallv 
Khrank to the size shown in Da photo 
graph Tlie other half /i, ru-elved pre- 
(Isely the sumo treatment as 1 exispt 
that It was not laid in tin ehimp while 
Mng Hti anted and was fres* to swell as 
much as It pleased Nothe also tliuL the 
ends of the piece which was not elainiied 
are \er> much chtxkid This Ih not an 
ncTldent hut Ih dm lo the same cause 
Sines* Du wood takes on inolsiun iiimh 
more rapidly at the endK Dian in Die Jiild 
die tlie ends tend lo swell llu> are pre 
\enled from so doing howeccr bs the 
inlddli iMirthm of the block llu cndN arc 
therefore thrown Into Htrong (HunpressUe 
NtresK, JuMt as the clamiied hloek was and 
when the bleak Js dried they will In the 
< ImratterlHlic manner shrink more than 
the rest of Die block, tlius oi>enlng up in 
wide end-checks 

This Ih not iiu roly an interesting, lulsira 
tory experiment of pureh scbntlfU In 
tereat not by any means It Is one of 
tlie moHt funduinental fm ts concerning 
the behavior of wood and applies* all the way from the 
lurabennon a ahantv to the finest pierce of furniture In 
the lumber kings palace, but it la not commonly under 
•tood, 

Tlie revenue of this action may also be brought about 
aa In the caaehardenlng of the outer surfae'e of wood 
llluHtrated In big 2 In Hg 4 ore shown three strlits 
of basswood all cut adjacently from an air dry flat- 


groin board The length of the strip Is tangential to 
the lings t, which Ih ten Inches long, wuh retained 
in its nlr-elr^ Htute H and C were soaktsi In hot 
water, V being then clarrqted lietweeo two strips of per 
forated Iron All thr(»e were then thoroughly dried at 
200 degrees I ahrenhett The pl«*ee C hehl In the 
elump during drying c<uiUI not shrink appreclubU and 
became "set' In DiIh expanded condition In whhh It 


now reinatus IndettnlteU after removal of Die clamp 
and will so remain until It is Hoaked again 

Dui what has all this te» dei with paint / T et un hoc 
I n Fig 1 Ik Nitown the cross section of a well dried 
jdece of red oak wlihli showe-d nt» clM*cks The ecntrnl 
area was then wet HOetral times with hot water care 
Itclng taken not to wet the surrounding iiortlon Uiion 
redrying, the cracks api>earc*d as seen In the photo 


t,rMpli Now ibese (rae ks were not produced by the 
welling and diylng alone bur by thi fv>wr//rfafress 
tdumd by Uk rtfitridton to aatUino tht subttfquetU 
Kdtitiy of Iht substomt undtr compr*Hfo(fn and further 
os ti rtdritd Kiisaied willing, and drying 
(uuses an aetenUialton of this otmiliDon It Ih this 
kh nth al pna e ss w liU It e nuKt s e \ik>hc d surfaces of wood 
evetywberL t<» crae k o[teii and lk><‘ome weiitbcred One 
frisiueniU oliM(r\(s Iis hmuIik In liard- 
wes>d window and do(tr sills flo<trlUh onef 
slLtw wbhh iiu suhJtcUMi itt leiKUted 
we trim, ind drvim, \n dirt enters the 
crackM the c'oniprcsslon Ik thereby In 
cn awe d e n< h lime the surfae t kw( lU, 
when It dih s (hi o))enings bfs ome wider 
nne) Da e me ks sirike Jn dt>c|Jir and 
dll per It will Ik i>bser\t*d Dial at llrsl It 
Is only a sier/iOf fffttt anel Is due le> the 
piextnlloii of (III swelling etf tlic surface 
b\ the d( 0 ]>cr iM>rtlon of the wood whhh 
has not \et iMeetim wit It Is the abrupt 
Lbunges In iHolsiurt ninkii) IhIwccji the 
suifitt inel the Inner luyeis of the W<kiiI, 
oi Iktween unv adjaeeni {Hutlons, which 
in nhiieinsiblt k*r Du (ondltlons of sur 
fnes ilusklng and suliMspient OcLc rlorn 
lion I 

JhiliU is ne>t pioe>f against krndiial ab- 
seujHlou of molsiun and tlun fore will 
not pit \cni swtlUn}^ or shrinkage from 
taking plate If ;,i\t II suilli it nt time whut 
It diKs do Is U» nkird tlu roh of ati«orj>- 
tion or ltoi ‘1 of ntottiturt through the tur 
ftt(t Dins xlvlng lime for a jairtlul cHjuall* 
zalhm eif the iiiolsturL and nductltm of 
the iniiistuiL kiudiint within the* ploc-e 
Paint derts not make wo«>d |HdMinouH to 
wesal dt*sirei\lUK fungi but be precenDng 
tlic suifuto crae.ks ii makes It harder for 
the fungi to ut a feahludd and so lieljw 
to pri SI r\t the wootl 
Tbo csiuaU/atieen of Die moisture distribution through 
out the piece bremght alHmt hv the (seating of paint 
when applied to all surfae'es nlsee pn vents exes salve 
wniplng of the piece as a whole 

I Ig tl shows LU oak hoard whhh has Us oine (x»nMd 
erabiv cruckisl In the eiulral p^^rlhiu Ihla board, a 
IIUHhtank I'ovcr was Hubjiti to reinnted wettings and 
dryings The KurroiindliiK ixiiDou wlikb Is not cracked 
was prolcs^lLd by u esiatliig etf paint and oil whereas 
the coating had entirely woin off Die cintral 
'I he explanatbm has Us n Huggested, and the result 
speaks fe)r itself 

A New Trade, the Straightener? 

A 4 ()\TbMP(Ht\IlV suggests Dmt there Is one line 
of repair work that is practieally untouehexl so far 
ns s|K^< Inlizatlem Is concemesi vet U [KNullarly adapted 
lo segregation and placing in a one- or tweemon shop 
There Is a neve rending volume of straightening to be 
done and It can he made to pay much leettir than or- 
dinurv re imlrs The NtratLhUntUg shop U badly 
nendisl In the automobile repair business and tht ma- 
< blnlst of ahilMv In Dial line will U resslved with open 
arms 1 he wear and tear of everv'dav running the 
unceirre e tod loose m sse s, e lean bn uks little aes Ide uls of 
driving and all Dil linpiienlugs Ine ludcd under the 
name of wnsks” serve to fend the job list of the 
Htnilgblcnlng whop An < \pendlfure for eciulpmcnt that 
wmild imt In onlv the ga^ tank and pump ut u garage 
eir would hut pexirh espitp another H|>e( laity shop, wtil 
fit up the place In first class hIi i|m for straightening 
work of every eone-e Ivatile discrlptlon 



Vit* 6* The checked portion here was unpainted, and subjected to repeated wetting and drying 



Fig 5 Section of oak, showing compression checks produced hy wetting and 
redry in g a small portion 
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Exploring Within the Steel 

How Magnetic Analysis Indicates the Presence of Flaws in Rails and Beams and Hoisting Cables 


By A G Ingalls 


I r tiM [iiiiit.iiu timi Is ti litdilin htins 

MPHi tlsHuro In th( (shiu r oT n stool mil 
hul \(iu d(i not know it 1 h tlun Tlml 
mil will liitt r In lull! doun )ih ii pint of 
a railway inak and soiao cold 
w hon tilt* Htot I Is (liltU d to int rousisl hrlt 
llentsH, ihon will In* a cotniilttt ft at tun followctl ix r 
luitw hv a dlHUKtruUH wittk 
Dial IliinK Iiuh haptHntsI nianv tiniest hotuus4> 
hiiH until rtsf'iUli hts*n no Hurt wav to dlsto\tr tin 
pn H( ace of tiu lilddtii tit fn ts In tin In 
terlor t»f a plt*et of sits I I In Hiiim Is 
tfut of all klntlH tif flaws ntit oiih traUH 
\erNe flKHuroH hut hIuu Im IuhIous and liaitl 
or soft Hpotw Hut a mtlhial for lllulinju 
Hitt Ii lin|H rfts tlons Iihh !)w*n tllstoverid 
unti nsonlK put to work and tliat inetliorl 
happllv pr I lalts Hu t ntlrt out put of a 
hUh*I mill or factory 1o In Invostli^uttHl Just 
UH nipldh as It Is prodiitisl 

Mafotctlc anah sIk Ih ]u mineral just 
wIihI the naau hu^msIh It tnkisudvan 
tat;^ of the \nrtous niaioieth piopcrths of 
iittsl and Iron and It pt nails <>r thf inak 
InK of umu\ uuip* detUu tlonw u^ardlnt. 
tlu liishh of a Klvin pits e tif inaKniti/ 
able iiietui than would at Hist Klatu* 

«wni apparent So sueceHHfuIh have tin so The rod ]« < 
deilut tlons tiillUd up w'itli the fiats that 
tlu new itielluul of tt stint hImI has hetn 
put on a working loiimunlal hasis 
To Mvo a brief jH'ep Vnlti tin natuie of inuKnetlc 
auatjNlN liefore turnln« Pi tlu itaiHldt nitlonH whhh 
naturallv hatl up iti (In p^|M>sitloii t»r Its methods In 
detail Dr ( \V Bun own, Iht pltints*r lii tlie Held of 
iiiuvmrlh Hnuljsis reHtanh and inniiitir t)f (In etpilp 
merit that Ih N Inj: uhimI fop the analiHlH, lias said, 
Ihm* Ih one and onI> tint, si t of raishankal <har 
actirlHlloH i‘orresi>ondlnt, to a Kl\rn stt of uuiitia tic 
characterlsthH arul ts>nvtrs<lv Hart Is ont and vnl> 
tine M4t of laatfiu th t hai at t< rlsths tsirresiMintlluf? to n 
Khen set of nunhimWal ihunnUrDthH 

Add to this Ntati nu nt Hu fact Unit inagrt lit atittllslH 
maken use ol all tlu tavtral nia^iutlt (piallthsof sit'd 
andiron partlnilapH of India tlnn nanlxt forte ri'Hld 
uul Indudion h\Httr(*slH eiu rj^i and tlu ^n^louM is r 
ineablhtltN as wdl as itrlaln tomblnations of tticse 
qunllths and that It eini»lo\s two 1 \imh nr iihuHes tif 
niagndU apparatiiH kntiwii rtsjHxtUth as Hu defetto 
sctitH* and tlu uiMgndoHtoiM and lou ha\t a roa^h 
Kent rul Htatement of the niUHtlon that marlj e\tr>ttnt 
HHkH when tirst (oiifronttsl with stmutlilnK nt w Thai 
Ik How dots It work and wh^ i 
Before taking up In dt tali how it works and win 
two HlKnUhanl eonsidt rnthais must In tom Into If 
we art to gd a had ground for an uailerstandlng tif 
luaKneth aiaihsts aw 11 has luvn ctiniuKn lall/i il todat 
we nnwt know ii little aismt 
who beffan It anti who has 
lieen Ik hind Its tleyelopint nl 
Such know k djic k1\ ch u 
nt*nx< of pn»iMirtif>n to those j 
^vho have not found It |kis 
slbh to ktH*ii in IntUiiati 
tontutt with Hu‘ salleut th^ , 
u lopint Ills of the Hits I In 
duatrj \\k niuar ulsti ti \ 
to pruHp the Kniit Inipor 
tan<*e of the testing t>f the 
innterlnls of t onstrm Hon 
and briefly rtnltw tlu tests 
lliar have bt*en usi^l b\ In 
dnsirv in an effort to know 
th( nature of the steel and 

Ir.in iiuPil '1^*' instrument boeni kupp( 

inmuseu i^nlvnnomeler Towiird the 

The progreHS of mUKIUtlc plrectly iibov« them are tw 

U*stlrVK of Hits 1 has been Nteel paw the lulrnnld In 

tarried on bv Hu aid and mrtnw. of heat trtatnumt ^ 

encoumptment of grtat rail ‘ 

ways anti great munufai tni^ 

Ing Industries Mudi of ibe 

fumlanienta! work was a^coinpllKhed In the Ignited 
States It urea 11 of Standards at Washington Nuiuer 
ons university jirofeswors of i>hjHhs and rnglneerlng 
have also eollahonited In Its Investigation 
In 1000 Ur C W Burrow«>who was In charge of the 
Majtnettc s*{|lon of the Bureau of Standards began an 


Iniestlgailnn of the general prohUia of the reluHou be- 
twin II the magnetle and IheinechunleulpntpcrtleHofHteel 
During that >eur Dr Burrows was curr\ing on an 
haiHirtant magTittlc rf search In foo)H ration with st V 
(.ml fordgn magnetic MjHdullsts of nat( Die InNOstl 
gallon mjuirtd two sliort steel bars of Identical mag 
netlc pruperilcH This si'cined to Ik a sinipU rc 4 |Ulre 
liuiit lait It wKcn became evldint that two burs one*- 
half Indi in dlnmetor and ten Indies long having 
Idcntkal miignetk pro|Kities do not exist The\ cannot 



The rcxl la cmrrlcd vhrmiirh iho solenoid b) inumna of two rolla driven by a nruUI motor 
conlrot box RRlvHnoiTieit-r and rrftnrdinR device nrv nut shown 

A laboratory form of rod defectoMOpe 


Ih> made Mhon thouHimds of dollars waH siient on a 
fruiilc»»s Hearth while spetlnllNlH and steel experts 
were unable to give anv help Then spec lal fumuees 
for the preparation cef the desired pkxes of steel were 
prepunKi while the rolling and anucnllng were gl\en 
a cure that would make a ro\ il halie stsm neglected 
And still the resulting burs, prepared ih carefully as 
modem Hcltnc:e could prepare tium, showed iiingnetic 
dlflertnies 

rids cxiremt scnsUlvlIy of Ua niugontic lest of bars 
having IdtniUal properties wluu measured bv othci 
inoihods of tiMtlng, whether duniUa) or ph^skal 
sec med lilghH worllit of further latestIguHon and tlu 
knowkdgc gained fiom the suhsisiucnt rest'anli has 
turned out to lie of %aHHv gaattr value than would 
ha\c l>ecn a Kucc(*ssral csmcliisicin of the oilglnal piece 
of irsciuch 

1 oar >eais later tlu Ptims^hnnla llalhoad l>egan 
an IndcfHniknl linestlgutloii of magnetic annhsls 
which was ccuiihincd one \ear late i with that of the 
Bureau of MandanlH This Joint lnv(*stlffntlon chui 
H nued at Waslilngton fcir six years during which 
lierlcul tlie yahic of llu now me thod of unaUsIs ns an 
aid t(i Ic(hni 0 !ul research was tharly dc monstratfsl 

In 1 UI 8 thoAnurlcan Society for Testing Materials, 
of Bhllndelphla iip|N>int(d a cstmmittee e»n inagnu tk 



Ihr instrument bonn) KuppnrUi ■ collation of Hmmet«rx nnrf voltmvUfr* mi A C IneUcstor and ■ heavily damped D Anonvml 
vnlvnnomeier Tuvviirrf thc^ rlirht are four rolsyie for openitInR (he dKiude uied with the dcfc.'CtoMope end A C Analy>fr 
Ulrectly nbove (h«*m are two colored llRhti that flash momentarily whan spot* that arc harder or aoflw than tho average of tha 
Ntcwl pnM the lulcnnid In the fon-uraund ia a apertal type of raairnotlc cssnpamtor uaed for teating handaaw blanki for cor- 
rortnesa of heat trtatmemt By teNtlng thcac? blanlca before poliahinjr inatead of afterwards as bad been necessary before the 
use of mAunedJe analysis a considerable saving to the manufactnrer was eflcKted 

A comer of the BurrowH magnetic laboratory 

pllKhod In the Ignited unaljHls consisting of research engineers from the tool, scope you must cut tt \ 

t Washington Numer UiU liearlng and rifle Industries together with a rep plw-** jou test Is never 

hjHie S and engineering rpsentutlve of the New York Centra! Railroad, and sev It la one of a lot, and 3 

vestlgatbm tral professors ttf phyalcH and englneoHng all cooperftt uncertainty Involved fh 

10 was In charge of the Ing under the Chalrmanshtp of Dr C W Burrows In In the early dava th( 
eif Sinndards began un 1919 repre‘W*nratlves of the National Research Council the thief criterion of 


and of the War l>part]iiont ns well am of leading uni 
yerslties and several additional IndUHtrles which had 
taken up inugTietlc unuI>Nl» during the year, were added 
to Hu s|kh 1 u 1 imignetlc analysis committee of the Amerl- 
ean Society for Tc*sliiig Materials 
This IMilladelphbi societj Ik ^er^ large]} reKponslble 
foi eiur present knowkdge of tlie malerlalN of ongdneer^ 
lug and for the standardirailon cef b|hh Iftc atlons and 
method of i(*sUiig k armed In ltXl2 It Iihh a very large 
membopship among the engineering and allied profes- 
KionK and it lias keiit In exlHtencs* forty 
Htiindlng committees with a total member 
ship of about 1400 for the purisJse of 
stud\lng Hie properties of materials of 
e nghieerlng and developing standard 
spec Ilk ailons, methods of testing detlnl 
Hons and recommended practlc*e Its uotiv 
ltle*s are IntimateH woven Into our whole 
, industrial falirtc NaturalU ItH work Is 
known tc) n lc*sKer degree outside of the 
englneei Ing profession than wIthln It, 
bee uiiHc It Is of sue h a nature, that It 
et(K s not oflen iiene trato through Hu fun 
damental hnor of Hie construe tlonal 
world formed by Hud profesHlcm Hut Its 
work neverthcIcKs stands underneath the 
whole slriicturc 
motor The The great atid fundamental Iniisertance 
of testing the materials of construction 
s cannot lie overeHtlinuted Nol onl> nmney 

and things, hul life deisnds uix>n It 
'lake the taw* of railway rails There ^oa have a emu 
parathel} conc*«ntrate<l iimsH of Iron and Hteel the lex-o* 
iiiotHc, weighing up le> nearly a million poundH thunder 
Ing over a imlr of stcxl rlhlsms that must be free from 
flaws If the V are to witlistand the strc'SHew they are 
NUhjected lo h\ sue h gnat weights In motion 
Our railroads huv two million tons of steel rails e\ery 
}onr 1 he gnat antonmilve Indiistrv iisch another 
three and ont'-lialf inllllon tons Anotlui five luHIion 
tons go Into hiilldlngs lirldges and other striKtural 
work All of tltese thlnas hint direct eoimectlon with 
tlie sHfot\ of Iiiiman lives 'Ihis fad fumlshes ono of 
the (hlef reasons whv steel iimsi )m teshrt before It is 
\m d 

Users of hIih*! usuall} refuse to laij un ounce of It 
uuk'ss Hav know Us coiiipoNltlun acciirafeh A(t imue 
of that whldi thej huv (tnd uw has tH*en tested Here 
Is a paradox’ 

When w( state tlml a ghen lot of steel has lieen 
tested nnd th( aiiahslH returned we mean Nliut)l\ that 
Hiimpits of it wen UsUsl One bundrrxl tons nf steel 
Is nmd( iKuired ln(c» Ingtd meikls, rolled out and a few 
pieces ch(»wn at random for tests Keen at best it l?i 
R (ase of tesHng one piece out of a do/cn e»r a hundred 
and gunibllng on the hope Hint the remainder are like 
this plee e which has been destre)>id ia the proc-esa of 
testing This Is essentinMy 
a bit or miss method hut 
until th(_ devf lopitauit of 
imignotlc anabsis it was the 
best method knetwn 
Not onI> Is the method of 
Imslng the nuallty of a hatch 
or lot of steel on tests and 
analjsls of mere sampleB 
fraught with the ever pres¬ 
ent danger that luck may 
play strange tricks with the 
choke of samples, hut It 
involves the destruction of 
these raniples. In order to 
test the transverse strength 
n ^ ^ ® structural steel shape 

I heavily damped D Anonvml 

Mope and A C Analyatr J’ jnust bend It past 

oflw than tho average of the elastic Uinit UDd df^ 

Ing handaaw bUnki for cor. Htroy Its usefulnefts In 

■<* {y Ufow «h« order to make a cboinloal 

analjrala of a aamph) you 
must ruin It If you wish to 
examine It under the micro¬ 
scope you inuat cut tt up Into verv thin sections. Tlie 
plec-e jou teat Is never tho some piece 30 U are to use 
It la one of a lot, and your faith must make up for the 
uncertainty Involved thereby 
In the early dav* the Judgmet^t of the workman was 
the chief criterion of steel quality He looked at 
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tho urn In of ti frwihly broken It Uy a 

blow of the e^e’' Tlua then waw tin cold Uud Unl 
In which he l)ent a pUn'e Mat tm Itnelf anil iMiinined the 
utretelied IlherK ui Itf brukt a idei* of the 1 ainl 
read his carlK>n h> f rat tun 
Ijjttir Urtts Iar;feh eliminated theJniman TJjl 

tensile tost la iiiaiU In a tHtwerfiil luai Iiint whiih luirs 
till ti'st In two (..l^lIv a uiotd of Hk sttiiit,ih 

ThN I« ntnesHnrlh iileNtnulht livl Lht (niiijmsMoii 
test, when the test iili le is (iiislad In Ilkiwlni a ih- 
htrmti'e test Tin hcntl test Is of a Hlniilut nutun 
Om MM Jiu|)ortant lent Is thal foi diUinilnin^ tin 
hurdnesN of aletl The mUiokcoik whiili is Konutiims 
useil for this puriMfsi niaki s use of u IKtU Hlet 1 hainiiu i 
havintr a sil^jliih spluilial Htilklnt; jKjlnt two hnu 
ilnslflm of an Inili In dlinutii This is droppid i dis 
tame of f 4 ti inihiH on tla tint pteii miking an Indt n 
talton and iiiKuinUInk (o i nieasm ihh hi ic,ld I la 
liHpiut loinspondH to I piisstiu of w\triiL himdrotl 
lliotisand iHuinds jhi sijuan Im li and tlu hardntss of 
till NaiiipU in luinHiirid b\ tin aionuiit of m IhoiiuI 
A MKHind list of lianhUHs is lalUd tla Kmkwill list 
while a Ihhdimdhod wIdLh N m r\ widih iistd N the 
ItrintU test lUn t haidmul slis 1 halt Is lonid Into 
tin nnlu), iimkln^ a ttnv com i\it\ Die inixiinutn 
presKtiK K[)plied dhided h\ the ana of iIh mm l^il^ 
^{\iK an arl)ltnn> Hilmll nninhii, oi huidmsHnum 
lH*r IhU tiHt Is nondisInatiM hut It tilN noihln^ 
ftirthtr than tlie MiirliKi hardtu*HH of tin hIu! lllddtn 
daws an not fiaind ht It 

( Ik mil a 1 atial\ sih Is (un of tin inosl iiiipoi talit 
metJiods uw d for 110111111^ th< fnls ahnat a luiti h of 
steel A \M II eijulptud ilandial hihorntoi\ lonus a 
pirt of all modi rn spil plants Itiit It likewise appllih 
onh lo Mituphs and H also mnKs as a 

disti m IIm test ITowi \pi i hi nth u! - 

unalvhls will alwms nnialn m ln\alunhh 
aid to till Ktis I in ikt r 

MetalloKrapliv Is a initiuMl ttf i \inaln 
In^ s<*ctions of steel or otlai im taf iindi r 
tin inh roscs»iK Sutlons uUait one half 
Ineh sipiurc an ^muml down to 1 ilm 
IKdlsIi and ixaniitnd ndi rom opi( ulK 
then tla\ an dis p]i 1 ii la d in 01 du to 
show the iMstnllliie stria lull Sms Tin 
fessor llradh V ^ttun.h(in *>f 11 hUh I nl 
MlRlt\ In the \ nitid Slabs jiraithalli 
«\erv lartti stis I woiks Is will isiuipisd 
for Die inicros<si|»le unahsN of lIs pmd 
mt AUIioiilIi <inli a lllih nion ilian 
JT jears haM ilapsid slim ilie llisi art 

leeelved attrition ii lias mhannd wo f ii _ 

UK to liuM Im oiia h\ now ma Hit i and j 
M r3 sir\jr(ahle loo] In lla Imnds of tJa awta of wtru 

i\l»crl nm,' 1 ontinui s ITof stou^htm iii'acHd uf n 

reputations li iM inoie than oim sutlmd nmmr 

se\enl> l^eiausi of irioneoiis dtslmlloiis 
made from ndscros(,»pi< tihUms Solenoid 1 

The eKuniiniHon for honro#,< ra Hi of 


\ ia\ apparatus Is ahJt to 
iiiaki cUar and ilisilm 1 
pholo^iapliK fhioac,h a ttd<l 

ness of oiu iiah of st<M 1 la 
om loinaU Itui a two-lmh 
tlih km^s Mipdns min 
alls whlh Hiiet Int la s Hu 
pHsinl hiuir miisuna s 
Hill t\ nilnati^ (tii au i 
Ihh km sh 1 h in tills nn\ Im 
HI t n Hiioimh t>\ ma^a la 
aniihsls almost Instanlii 
Tuoiish ]H iiiiftHn^ hitm 
hiMW piodmts ill bi nioMil 
ilon^ at a IhiU rati oi 
spiid whili Ha \ an i xain 
Lla (1 '1 lu fat 1 1 hut lla Ml 

iHvih “^hiw \ ! i\ snap 

of slut has 4 \]H»st d mam 
ptiNloiislv ansus|K(i(il tU 
Pits stall as foi^luc, and 
Hhnnkii^i iruks shriiikar.i 
nivltksoi poioiis s|hUs ami 
hurnt metal fiMirs tla ust 
ol till fai fasti i ma;au H( 
anuUsis foi Ha saiiu tun 

pns 4 

It must la imo1< tleir 
Unit iiiat^ni Hi unnhsis Is 
not Intinded uh a suhsH 
lull foi ill of Hu foicin^ 
methods of tiHtlni^ sp** 1 
Itathir it 1 taiiph na nts Ha III 



rhl* miuljfnirtil <t( iKiu'il U> unt all imimIhj patlji m h an 1 inuin^ rnren for linll luiil roller 
btJuntiKK *^1^ H (Ulitmint'H fkf tt-n In iniahtni i)a!(« lUjith (»f ca«e after curburi^irur and 
i>hyaicat alruttun’ nftrr h< at ti rPiik T h< mHrfnrPr Hi Ul i* rt.-vnl\t.d tilht.r nieehanletilly or by 
meHnH of a uolyohaHO cum nt while Ih nxemm nature ot Uu pipce U drtOTnilnisi qiuintl- 

tatoely 


Annl>zer for teHtinir round HperlmeitH 


In addition to titling, us 


Iw newi I nuthoils lhln;,s \m inn alremlN tinii out hv 



I nt ihla form of dcret.U>ac4>iH may Is? hi | t ptimantnUy mounted In Hhaftwaya for pLiSodual 
Pftta of Ntrutided taldiH Tin nmPrl and nr ndmif npimtittuR 10 IocrIjvI at e dinf/incr J tnht 
tiMlcad of movinu* iho rails IhmuRh thi K'lrnonl ns la dune In commercial infitnllutlon llio rail 
Ii FL nmatna ataponarv whlh lh« sob no I I i« catined P» tni\cr«r il« Icnirth by means of n 

smfill motor 

Solenoid of rahle deficloHcupc m plate in elevator Hhaft, and the laboratory 
form of defpitoHcope 


lion and sus I 1 >\ an ans of Ha \ ia\s is 

becoinin*; eoinnion ^it it Ih so slow Hint It nin Ih. Ha oms tint Iuim hts u lu use, It tills us w» 

appIUnl onU to thin work 01 to susputid phass At IniM mstr him al»li P* know Itunusi Its IniiuiKlhli 
the Watirlown Arstnnl a mm i\iimsi\o UMHMHI \olt miiicm Hi lliviissiaiih wlHiinainl ihiouKhoiii a ]»Um 


slowh npwln^. phopi^^niphli llha Sonutlmis n eolored 
Iklit Is fhisin <1 ol a In II is 1 uni, to indh ale that u defect 
h IS hi ( n lo( a (1 d 

- lla III t^in th propirths of a plcHi of 

still in diltrmlmd hv Its juist hlntorj 
1 MM diijill ot Its (liiniUal lonstltutlon 
Us (ouist of Ml iiiurm 1 art Its la at treat 
MM III and tla sin sses to whi< h It htiK 
him siiPiulid hiiM unltid to ditirinini 
its ma,n)i Hi n itiin I or sin l of a j,iv<n 
lds(or\ Hum Is onh on» Hit of laaKrath 
1 1 mna ti rlsHi s '1 il lip, full ad\antni,i of 
this fill Hun ail two phases of tlu 
anipa Hi mahsis thosi miplo\Iniu; the 
Insfi uaa nts know a nspuHvilv as tla di^ 
fiitosioiM and 1)11 muhnitoHiope 
1 Tla ill fet losfojM anah/es lone, kih-hI 
aims Kill h as nils pi[ie U aniH wire 
shaftlnK rods md lahlis for Haws sueh 

_^ UK lomiiiild lS',suuH hlowlioh^s wkPO- 

ir pLiSuduHl cations loMil hard Himls and Inhoiiio 

ire J toht c'lnUhH Jl ill til mints wlallnr non 

Ion Iho ruil unlfonnlHi s 1 \lsl lujt dots not Indiiuti 
Tienns of n wluilur 1 hi sjm (Imi 11 as a w lioh Is Jiard 
ot soft It t iii}ilo\ H dins I 1 urn nt llu 

aborntory 

at ion of Hits InstMiiaent linn Item 

d< M li fii d <(nil< fnlh 

lla othi r iasi riaai nt w hli h Is miplojed 
In niiiaTni H( mal\s|s md whhli is lallnl (la nmifnttm 
Hi OIK 111 il\ IS iinv.iiljii 'vhnpiw aad sitmll ]ijirts us 
foi^ln^s tastings nnikshilts h >oI s uad \arioaH 



Buokai whiwlii for ntcftm turbine* munt b« itf Irreproaehmhlp qujUlty and homo«eia»lty In thJ* 
ln«UNMttoii A dUk i« belmc ftiuily*ed by th« dnfartowuiK In a aoBreh for blqwholm ami 

wtakfnlnv Inohudona Th« dUk t« »lowly rrvdved whit* th« Initrument 1* trtcadlly movvd out 
wmrd from the center, thu* ooverinn the whole arm In the form of a iplral 


Magnetic testing gpparetaa for steam turbine bucket wheela 


o| solid nulal It N ihli to 
loiali ph\slt it ill fists th it 
uinnot 1)L known in an^ 
uHii r prat tU al m mm r Ih t 
Ml still Hast illpiniHal 
iiij, miiKnith ftsliis huM 

11 harmful trine of Ham 
SI I M'S Whm thi\ h IM 
passed ami done thilr work 
1hi hIihI reimiiiis as Honnd 
11 K Ijofore 

Ma^etk unahHiH is rmltn 
till larj,e output of thi stist 
inlll nr of the fai tiir\ to Is 
pa^s(d In rapid rt\lew 
wHiiout Hie aid of tis hnh H 

txpirts and without Klowim, 
up Hie priKesH Till 1 \aml 
mithm 1« sondwlrlKMl tn with 
the Titular mat lilm P> ma 
(lilm prnj,reHs IhruiiKli n 
failor> In sm h a nainm r 
that Hie stei 1 hu'' an m h to 
be routed tlirouch lla m ic 
mill csiulpaunt without 
Htopplni; (f daws 1 \ist in 
the mils or rods or la an\ 
of the Jonp Hhaiies a reiord 
1« h ft elHar h\ an au o- 
inntlr de^Ue whlih paints 
the piece opponiti Hk imlnt 
of dtfect or b\ a lino width 
Ih uutomntli alh tmceii on a 


pirls for iiUoiM tills and ni n lilui r\ IFiiHko 

Ha ditistosiu)M 11 Is issmiialh i loroparator, In thal 
it i isinlri s I s| 111(1 u d pit 11 uiiiU''! w lih h It clas Uh 
H a pliii mail t ti •'1 It loiiipiiMs its ;,imnil pliNshal 
lioiMillis sai ii ns hndniss nil sl/c, and i la nili al 
isuoiHisllhin 1 Hi thos( of lilt vt md tnl phs 1 lla 
miMaPts<(i|M asi s t Iti i n 1H iic. < an 1 at imllki Ha difts 
p 1st ope w hli h asi s dh t (r and tin phi iioiiu na 1 mplovetl 
In m ikini, Ha iiiah sU ai i\ Ik 1 IHn 1 li\ '^len sis mi rL\ 

01 imUTK Hi h\ ''It M si's 

Iti taming P> Ha ih fi 1 P»si oik , ihis fnstniaimt ism 
slsls of I aiiicin H/in„ snimold ind i s\spm of two 
1 \ploriiu 1 oiN h i \ iuL lla ‘'iina iuimiIk r ol t anis 
Tin se (oils in Inn 1 1 d I hit Is tin turns lUn 
in opiMt'-ili diiiiHoii'' I hi soh notd is mi rkl/isl In 
dlM 1 t 1 ni rial and lla 1 a 11 Pi hi P stt d is pjisM tl 
throacli Its latiiior niuTHth (it Id as will as iIiroui,b 
Hn two (\|iIoiln;. mils whiili an sipanUtd fniin eai b 
oihti sonii Ini tn s Vnx inhomoM la IHi s In iJie laovlnu 
siM 1 i\HJ lan^i nJJJ;,^lt!i( Ii ak as tla v pass Thai 
N tla (hiislM of Ha litas 1 f iiia;,nt Hi forn sit up tn 
Ha mital will Is itllt ri d 1 hi 1 han^,lnt, m 1^10 Hi lliix 
M IK is on Ha i wo c\p 1 u in„ ( oil*, kmii r iHn^ a « urnnt 
in Ham whhh Isslroaui In om flam tn Hn oHa r and 
imikinj. Km If i\]dint on n sensKJM cuIxanoTm t< r 

Whm ipin? Hk di fi < Iom opi^ ilnrc Is In cminl no 
Indlialion of Ha ph\s|(iH tondlHim of tlu pUss as to 
iiirtUnss cnln sl/t and untihsis so hmjf as rliese 
pM>)ioiHtsdn noi \ar\ too sharph from fHilnl to |X)lnt 
alone the pit i e andtr lisif So tonj, as ft Is nnifona 
no Indh at Ion U ;,Im ii —-the sisit of ll*,bt thrown bv thi 
pilvanoineter mirror rrmalns fivcsl or If a photo- 
(rort/tamd on pof/e SG6) 
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The plete-glau show-window in the rear of the motortied grocery 


The Grocery on Wheels 

A Self-Service, Motorized Store that Effects Great 
Economies for Dealer and Customer 


T’S A IiIk Jtfh tltiU the liidlort have to do 
evtry dnj Tlira H Mpent todnv 

and i\ir\ (Iu\ in tiu* Dnlted Stotos $40 
OOtHNK) for fiMnI HtnftH bj jour wife and 
iiiln< iind iliH (»thtr wotinn nho 

pn»\l(le hoitK nuiils for tho tired bu^inens 
men- ineHnlni; \nu mid im \ou could run a inttshlv 
bl(( war on iliaf uuint v 1* or < luli ont ttf the 10." inllllon 
of 118 thcHi Hhoi)i>ery spend 4^t cents today 
and o\*r> day If slie does lu r shopjjlnK 
b> plumi milady must udd '1 ]ar cent to 
eAcrv dollar of jtmr iiionii sla stands 
Then wlien the store deiUern tin ordei 
tliiit adds another 10 to 1 > tier (ent to the 
prUe-—for (he de ah v must thaVKe for thiK 
Rer\leo or lose inonee on vuii busInisH 
On tlie <dlH'r liund If (he hems* wife 
KOCH to tho non dellvirj oi cimln Htore she 
Havet* the* plmne and d(*Uve*r\ Items, but 
8pendR an hour or more, <hlanding on tlie 
dUtanee which hIio must ko tu Kft I In* 

Kroeerles and uieatH Even llioutfh her 
time huH ne\er l»ee*n valued In dollars and 
centH—It In neverlhelcHH an 0 Ni>e*nse unel 
often an Ineonvtnlen(« to hep to Htand an 
hour u dav ' at ihe Hton ’ 

Let tia look at the inarketlDk situation 
from another Ntandpolnt II has be*en 
carefully ewtlrnuted that Hfteen tsntn out 
of every dollar <if jours Hjionf for food 
stuffs luUHt ko towurdH runnlnk e\|>enNeM 
of the Htore— In othi r wordw Into o\erhead 
This Is not for b» the produce^r u 

wholesaler's pniHt nor transp(»rtntlon---but just for 
remt, heat light, clerk hire hand hlllN advertising and 
otlier ne*oeKHurj oxinnsts T hone lutiiH whhh jou pnv 
for when you huy groceries or imals at the store con 
Hume one-80M*nlh or a little miire of vour immthh f‘>ml 
hill These arc fuels taken from proven statistics 
they should la* of vital Interest to everj iimn and 
woman 

In n tvphnl neikhb«>vh(Kal (liere arc ftve greuerj 
■tores-^llin'e of them are t haln stmes 1 at li one <if 
these stores draws trade from a rartUiH of thre*e to the 
blocks The average ehaln stores saits In large (llles 
are $475 vnr week and the average nci prnllt Is 
tweon J and S per eenl—and that J r« <**‘*11 plw** I** 
hard to got It re<iulres SLlentllle management to do It 
More than this, few stores turn their Htock more than 
thirteen limes i>er \enr and (he\ have to turn it S*.^ 
times |Hr vear to Kesp out of tia bankruptiv <siurtH 
You will wonder Hint unv of them < un iiiaki nmne v 
w!i(»n we tell vem that there an 457 tMMl groieis and 
lmtcher« for tlic 24 00n(HMl families In the esuintre—or 
one tradesman for even VJ families 

Is It anything to Ih surprised over tlien that onI\ 
five priMCis out of everv handrctl smtssd In huMness? 
Fifteen out e>f every hundred stagger along the flnane lal 
edge harelv making a thing and eiglitv out of every 
hunelnd luHt onij seven or less 

^et tlghllng against all tliose nddH ami v\lfh all this 
appanut inetthlenev an<l e\iHn''he dlstrlhutlon we do 
have gnseiUs and gcsid grots rles ttsi and we* also have 
nmnj good business mem who linvt studied the etmdl 
tlona of th( salt and ellstrlhutlon of fooilstufTN with Ihe 
worthy objest of making the business less ha/ardons 
for the pneprleioih, and Increasing the convinlcntT and 
lowering the (t>st to the ousleum rs 
Taking the store to the eastenaers Is ned partlculnrlv 
a new Idea In iivelf hut the store on wheels as con 
ceWed h\ Ti H Watson and wtirkod out with the iihhU 
tunce of M T Pub he r Is n long step towards solving 
many of thew quoRtlous In the flpRt place the “Moto- 


terla Is a serve-«elf store 
on wheels capable of serving 
400 families per day with 
a complete stock of groceries, 
brendH and cakes, fruits 
green and Btaple vegetables 
meats and drug sundries It 
tins but one clerk who Is 
also < a 8 h 1 e r as well as 
driver Ills 8t<ire Is 2J feet 
long hv 7'X, feet wide, jet 8<t 
csinvcnlentlj are the com 
mrMllties arranged eiuliwlth 
Its own price tag, and so 
easy to oi)erate Is the overhead basket carrier device 
that ten or twdve tusiomers can wait on thunselves at 
one time If tlie housewife has babies and no help It la 
quite luijMiHHlble for her to go to the store drovn the 
street but liere Is a well 8tocke<I low priced ‘chain 
store” rigid at her dfsir where she can get her “Items” 
and Im* out of the house but a few minutes 
That Is well enough you aav but these women have 


General appearance of the grocery store on wheela 

to paj extra for this senicm dont they/ Will that Is 
just what Mr Watson dottriniiied to find out The 
result was mmh thinking and a studv and planning and 
a (horougli iinitIjsN of tho fl*ld vvhhh 11 was lnlende<l 
to ixner Tho ttist unit Wa» built ami stmkod complete 
Including ivirvtiling iJmt a chain store would larrv 
but ba\lng several fudures borrowt*d fiom the ohi 
nelghlHirhood shop thrown In hv wav of gmst measure 
The first unit whs put to 
work In DUndt last August 
To tlie grtttlrtcutlon of Mr 
Watson and Mr Huh her the 
shopjiers (fM>k It up Immedl 
ntciv WIdh thev hud aje 
preciuted the chain store 
wltli Its lower pih*eH yet 
the\ hod Jind to carry the 
gmals Hoim distance which 
WHS usuallv a iMdher Here 
was a store which was 
lighted and heated, neot 
clean and sanltarv—4)ut liest 
of all with everjthing need 
for breakfast lunch or 
dinner and with gCMsl suv 
Ings on enih Item Natur 
ally the v^oin<n liked If— 
and the operalors were both 
surprised and pleased over 
It 

Wliere the average choln 
store Ttvelpts wen under 
$500 jver week the Moto* 
terla started doing a $1 00t4 
business per week before It 
had l>een long on the route 
Further hv u rctimflon In 
tlerk hire snvlngii In nnt 
light, heat window dlkplnvs 
and other Iteias, the pnittl 


increased from 3 per cent to 12 per cent even when tl»e 
retail prices were kept etiual to tlie chain Bture price* 
Instead of drawing an Indifferent trade from a radius 
(tf three to five blocks this store visited the families In 
35 to 40 him ks every day 

further, It was found that the turnover posstblp by 
Increasing the number of ciistomera was almost un 
heard of In the gnscry or meat trade The turnover of 
the usual chain store Is thirteen limes per jear, while 
a ten-cen t store tu mover a verugea 24 times The 
Moloterlu turns Its stock IdO times yearly Dally re¬ 
plenishment WHS found to lighten the hpid and permitted 
carrjlng of a greater variety as well as aasurlog frefth 
StiKks at all llmeH 

The Mototerla carries assorted meats, but mostlv 
cold moats for immediate use, bei ause of 1a< k of t uttlng 
fu< Hint's Its meat-order system however, is a great 
convenience and saving to lK)1h oinrator and custonver 
Meats are orderetl one dav for the nt xt These are 
cut einttly as nrdoretl both as to the particular cut 
an<l also as to the weight In a central, sanitary refrig¬ 
erating plant and wrapiied and luMed foi delivery to 
the ( usloimr It bns been estimated that 
an opeiutor with tlghfy such stores ctjuld 
save $dfV000 i>er jear on eibclent meat 
cutting alone, and another $HOOOO for 
truck hire for trucks nt>w used In sup- 
pijing the regular stores 

A plate glass show window In the 
n ur of (he Motot» rla pnnldes tiisplaj of 
gr<su groceries and fruits Potatoes and 
(dliep hulk vegetables are suckofl In vnrv 
Ing quantities in bins all rcudj for tlie i us- 
tonicrs In winter the Motoierla Is heated 
hv u novel svsltni utilising the hot water 
from the«nglne I'hls eliminates the * gas 
smell” notlctsihle with the use of exhaust 
luatcrs The store Is ventllntotl b> a de 
vice for that puriM)8e In the riM>f 

It Is also planned to have a laundry 
pkkup with om or two daj service In 
connet thm with the Mototerlu Largo 
(onipnrtmcntH an provided In the body 
for (Ills purpose A banking system which 
Is dom hv a stamp and card system has 
also l>etn wnrkfsl out hv the designers of 
the new store vvhidi has many Interesling 
phases The taking of coal orders with one day ser 
vice Is Htlll another plan which may have manv eco¬ 
nomic Hides Indeed It Is well within the probabilities 
that tills svstem of hous* hold sepvlcx? with It* many 
attrattlvc features mav rcvjdutlonlze our whole scheme 
of food and household necessiiv distribution and It 1* 
within reawm that the bulk of the purchases for the 
hoUHeholfl will Im done In future right at Ihe door 





The men In eharge U renlly n chanfenr-eMhler, rather than a clerk 
















Hay, 1924 


SCIENTIFIC AMERICAN 


Washington Memorial Bridge at Wilmington 

T HB handsome nKMiumental bridge acrotw the hls- 
turioal Brandywine Crock in the City of Delaware, 
lierewith Jllustruted, ctmatitutes a lucnitirUl to the 
Delaware soldiers and HallorM of the Nation h ^^arH and 
especially of the World War Bltuutotl in the North 
central part of the city, tlil« briUifc enhnminif the 
beauty of the natural scenery In a locality ihat was 
the theater of stirring events during the war of the 
Revolution, and which Is Inseparably associated with 
the name of General Washington, not only wuninenio- 
rates the patrloUsin of the citizens of the Slate of 
Delaware, but also serves to earn the ImiKirtant \ehlc 
ular traffic of tho Washington Boulevard 
The new bridge Is 7-*0 feet long and 72 f»s t wide and 
consists of five rtlnfori'cd conerntp anh Himns two 70 
feet In length, one 250 feet, and two 8G feit In length 
together wlUi the mcesHurv apiiroadHs Lach span 
(*onsist8 of three urcli ribs, 11 fm, 16 fi‘et and 11 feet 
wide respectively The detk of the bridge consists of u 
40-foot roadway paved with slu^ct asphalt, iwo side¬ 
walks 14 feet, DVj lUf heii in width and two balustrades 
or rollings 1 foot, 2^ Indn-s In width 
The piers of tho bridge arc <iii a Jlthdcgree skew, and 
the large 25P-fc»ot 8[am of 40-foot rl^ is probably the 
longest, low rise skew arch spun In tlie I nlted Stales, 
If not In the world 

While the character and design of the entire bridge 
Is of a decided memorial nature, the dNtlmtUe me- 
iDorluI features are embodied in large bronze tuldots 
placed on four inonuincniul pylons <jr shiifts Tla re are 
four of these largo bronze tablet h, all 9 fe* t high by G 
feet wide, and each with a dlfTerint inscription One 
tablet commemorates the lle\olutlon^r^ \N ur, om com 
inemorates the War of 3S12 the Mexican Civil and 
t^panlHh American Wars, and two tablets (>oiniiium>rulo 
the World War, one hu\lng tlu naaa^s of the great 
battles in whU It I>elawarp "J niops ffuigbt, and tin otber 
bearing the names of all (host mrvUe men fnuii the 
entire 8(Hte of llelaware who made ifie supreme siurl 
lies In the lust tlreat War 

Tin re are eight of the large nmamental pylons or 
shafts plucvd on tho bridge in line with tla railings 
bour of the larger shaft h are placed over the piers of 
the large ecmtral arch and two of tla Minuller Hhafls at 
each end of the briflge The large shifts extend 40 
foet above tho sidewalk level and tlie Miuulltr shaftM 
feet 'J he lironze tablets arc pJa<*ed on the inside 
facifs of the shafts when* thi v can l>e ^ It wed by isdes- 
trlans on the sidewalks Ou tlie Inside faios of tlio 
smaller shafts are placed bnm/e nameidalos niensuilng 
T feet by 4 feet On eiiih shie of tlu large shafts and 
on the approiuh sides of the small shufN 
are placed huge omanuntal hnai/i Ian 
terns, which are IllumlnatcMi u single 
Incandescent Mazda lani|) f)f 250 caudlo 
isiwer On the inside and (nitside faces 
of the large shufts are plui'ed carved On 
ondaga I Ithollte eagles and shields of n 
monumental characti r 
At the center of the span of the large 
aich a refuge bay was pnivlded on both 
sides of the bridge by extending the side¬ 
walks Hllglitly Isyond the Hue of tho rail 
ing, thus forming a vantiigc point fnmi 
which pedeatrians mlglit iMiuse and view 
the park l>elow Refuge bn>8 wen also 
provided at Isith ends of the bridge Ijirge 
oraammtal precast stone urns wtre plmed 
on the end iwists t>f the railing of the 
refuge bays at the north end of the hrl<lge 
The lighting system of the bridge was 
arranged ho uh to harmonize with the 
pylons and railings from an anhltecturnl 
Ntandimlnt, as well ns to gl\e the proi>er 
lighting effect to the sidewalks and road 
way at night The main IlghtIn^, system 
consists of twenty-eight luminous arc 
lights snpisirted by cast Iron light iK>les 
placed on the curb line 4>f tho bridge 
Tlie secondary lighting Hvstem consists of 
tho incandescent Muwln lumps In the 
twelve large bronze lantems pbicsal tin the 
ahafts uud the two bronze standards at 
tlte stairway The two lighting systems 
are on Independent circuits. 

The Mdge waa designed to carry the 
heaviest modem highway traffic, and liberal provision 
was made for impact and possible future Increasns In 
traffic rcciulrements The ussnincd loads used In the 
design were dOton electric railway curs plac-ed on the 
double tracks, a line of 20-ton motor trucks on the 
roadway at each ride of the tracks and a sidewalk load 
of 100 poundn per square foot 
The designs for the bridge were prepared by Mr 
Benjamin, 11 Davis, Consulting Engineer of New Vork 


City, assisted bv Mr Vance VV Torbet Anhitecb Mr 
PavN infonoH us that the cost of making a purely 
utllltfiriun bridge furtlu r serve as a vvur im iimrlal wuk 
In this case, npproxlmatelv ^56 550 tills Inlm, than 
8 per (vnl of the entire fust of the utrmtuu V me 
morliil bridge dallv senlng the needMof a comnuiiiltv vit 
at the uaine tliia. comiiu moratlng the uiiKelliHh sirxbH'N 
of these (UIzcuh who rallied to the aid of llulr iimnlry 



View below the 250 foot arch, showing the three 
massive ribs which carry the floor of the bndge 

In hci hour of need iillus t<* cities and towns a llUlnj, 
nnil (Nonombal solution of thilr war memorlul 
probh ms 

Human Behavior and Reflexes 

T IIL basis of mr^ou'> mtlvlty 1 m foniad b> sotallctl 
reflexes and Instlnas Plie Instincts are <ompk\ 
ntUxes The tnsttncts—Inborn uswulatlons with ileli 
niie stlinulutors—<*orresiH»nd to the mtlvltles »>r the 



stir 

tiHd nothing In ciminmn with feeiUng Ik repeated many 
tinuK wllh the feeding after u time It lieglns to Mtlnnh- 
lute tht food run lion wlun uhimI ahme Phua If WO 
prodm 1 some di'^tliut iiiuslt tl M)vmd at a given rate of 
frt^iuintv of vihruli >11 isr stnond- uml always at tho 
same tinit ft'ed a dog afn r a wliDi this Hound, usod 
alone will produd Hit haau food reaction us the food 
Its* if Siuh stimulators ma\ 1 h formed from any agent 
(if lilt outer woild and with anv other instinct In 
this wav iH'^Idts tla utUvis *>1 liistlnets ^hlch am 
Inborn some lellivts are mmiired during the life of 
tla indlvldniil Tlie Hist nr Inlsirn rellexes we call 
uneondltlonesJ relU xi s and tla set ond, or atqulredl, 
rt Hexes w* cal! rondlllonid 

It is (Uur that ila (omllllomd rt !h x**s play ft very 
Imptirrant part In niii iHliavlor as ila> ar* being ac- 
(Iiiired during tin <ntin lift tliia of tla IntDvldunl 
( tmtlUlont il sllmiiliutiis st rv* as signals separate 
from tla uruondhiont d stlimiliilttrN but like in\ other 
signals tla\ imn not siguall/a^ pro|H-il\ riion they 
art to Ih roiMMhd Pni Instant t in toe exiierlmentft 
tianlloned (lit sound piuthusd b\ on* ihousant) vibra¬ 
tions |M I second was mmlt a t ondttloiietl sllinulntor 
If lilt sound Is rt i>t dt tl without tlu NliiuiUaneous 
f(s ding t>r ihr dti^ tiun for stum jina the st>und loacfl 
its stimulating attlon But tills nt'ed ni>t destroy the 
(oiitlli lota tl relit \*^ for somellmtH the sliniiihitlng ac* 
lion n turns again Secondh If the conditioned stlmu- 
lalor Is loniblmd wllh nuotlu r agcut~au\ ttlher agent 
—and Is not at tlu sunn tlna conihlned with feeding 
lluu the etmdltjoin d n Hex loses Its silimilallng attlon. 
In IhiUi tlitvt lasts wi> ihal wllh Inhibit ion In this 
WH) the proit ss of tnhlbUlon nlwavs lutoiupanles the 
activltv of the hight st nervous e* nters 

Jilt pitHtss of liililltliIon exists also for another 
t ntl It Ik Ips to dineienilatt the vathius stlinulntlonn 
fnmi the mitii wtirld Por exainph let us form from 
tlu sound (ausiti h\ out thousand vibrations i)er hco- 
ond a (ontUt Ion* d stluiulutor for the footl reui tlon, 
which means that this s*)und aiwuvs produces the ordl- 
n iry food rtailmn or tla secntlan of saliva Aft*r 
lids stcriihia rnutloii Is ft nmi| to this particular 
sound all Iht stuimls ol llu m Ighlxirlng frcsiuenclew, 
Hi\ *^Mit> vlhnilhtns or JHK) vlbral hms will hIho produce 
the same eIT(tt that Is all the sounds of nearly the 
HJiiae frcspieiu V at ltd as sllmulalttrs for food n at tlon 
If liowcvir wt alwavK iinKluio tmly sounds caiiHed by 
one tht>tisand vibrations wJfti the ftssling of the dog; 
caufullv cxtlutllng all the ollar mainds after ii time 
all the othi r sounds will los* their stimulating action 
and onlv tho one sound will net as a sllniuhdor fur the 
food real tlon It Is In this wav that tho limit of the 
dtffi re ntlallng ahllltv of the dog or of any 
ollur animal nan la very raslly found 
( ondltloiud nllixfH and dlffoienilotion 
make up the wiadt ucthitv of the nerv¬ 
ous system Jt is uNi jnb re sting to iKilnl 
out that ree-eiitlv we have proved that the 
proetKs of iniilhillon Is exactly the same 
pro(s*Hs us that of sleep 'I he differen¬ 
tiating inldhllion in sletp Is divided Into 
small parts and sUs p Is diffused contlnu 
ous Inhibition riiiis then Is no niurked 
esiutriist iMtwesn tin normal in live state 
und tin sle* p\ stmt Uisfrart frrnn arii- 
tit by Prof / P J*fiuloir of pL4rogr%d^ 
Krtcncf ^o\^mUtr 


The Washington Memorial bridge at Wilmington, dedicated to the Delaware 
soldiers and sallora of the NalionV wars from the founding of the Republic 
to the World War 


organism On this basis are built tht» highest nervous 
aUlvltlcH 

If the action *»f any Indifferent agemt (silntides In 
thiie with the action of an Insilmt and If tin attlon of 
the agent Is rG|)enB*d nmnv times then this agent 
fonnerly Indlffennt begins to stimulate the Instinct 
For example, food HtlimilaleH the footl read Ion whhh 
conrifetH of Rome mnyementH of the animal und Hecre- 
tlon Bui If wmie liidiffenmt agent whhh prevloush 


Farmvard Manure and Artificial 
Fei tilizers 

S IR JOHN uissiii 111 disiuftslng 
tgrhultaial S* U in » as studied at the 
Itfdfiamsji (I J \in liiiuntiil SfatJou said. 
In a l(Htun U fort tin Uo\al Insiitution 
on Jtehiuan 9 11 LM eoiiLernlng the 
din'd! in I lHiv\<en faiiiivard iiiimure and 
ait Hit ill firtlll/ers riirmvurd manure 
and ilso plant nshbios (width are sub- 
stanilalh the same thing) (hHompose In 
tin 'iiW giving ris* to nmnv Hubstnnees 
of (liDinnl tvpes Pin jilunt foods are 
among t)u i ml piodtnts Imhed, In iiat- 
ui tl (onditlons and to a iargf * xrent la 
fariits and gunhns nNo U K In this wav 
tliat plants ohtfdn tin Ir food tn using 
aitllhlal manur*N v\< Hup|dv the^ end 
pnnhnts at om** InsUad of wiilting for 
tin Ml to N lilnral*sl gi iduallv bv tin natural de<ora- 
pitsltton I uriher we do not hv imv iinans know the 
uliole of I lie proKssts win k by plant food Is made 
But ther* are reptabi Inlernadlate prodm ts, and it tS 
quite jMtssJble Ibiil Koine of thCHC muv buvo h Special 
* ITest on the growing plant ('urlous stimulating efffecta 
are productsi by siilwtanres fonofsl when sol} Is 
slenmed or when oxidation N iK(ihrated hv addition 
of t luireoal and Hnuill quantlth s of jilcrlc odd " 
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Post-Treaty Standing of the World’s Navies 

The Urgent Need for Additional Unarmored Craft to Round Out the U. S. NaVy 


tin WuHliiUktoM I ruU\ of \ii\jil I iinliaiion 
v\lll hi n^nidiHl OIK of till 

i.Mii[iNl \MirkK of ( unsi 1 IK I i \ I stuU'<iniii 
slll|) 111 |]l( Ulllhls hlMtor\ Vi M 
slioki II KlllLd It villous ])im1 ini mini loiiH 
pi opn>^nJidu vilih li w ns prinliK in;, Hint 
(oiutdntitIon of s\isjd< idU fnur und hiitrul nnturul 

uniJ Ini vitiihh < lilld m nr 1 v (In li mis of tin 

trtnt\ Itn I nil! d Mnti s, till It 1 I Halil litptm I rmn ( 
iind Itntv liKH to iv\otd uns i uiiunis i oiuim Utlmi 
iind tmIiki tlnir onoinnnis niut rnsth biLlthsIdp thsts 
to n nilio of Ml n nifth of tt\ i lor t in I nlli d Stnti s Uvo 
for t.rnil Itrltuin, lime Hm Inpnii 17 fin Vrnmv und 
17 for llulv Undtr tin tnntv Itn tonntiKo ullowuhh 
loi tin Lnltid Stull H Is IS hiilthshlps id rijf) H.10 tons 
tol 111 (ilMphii I nn nt for < tri iit 
11 r I t tin ^0 hiilth HlilpM of 
'VtJTJiloiiM (ti> hi iiiilv II 
duifd to IS MhipH iiiid 
850 tons) and fiFi lupan to 
halHiHldpH of IM l<Mi tons 
All armored slilpM iMith 
dreadniiughtH and predn ad 
nauuhlK nor liKlndid in the 
ubove totuln win to In lU^ 

HtroAid as Win also all nr 
moriMl shlpM that wtn hi inp 
Iniilt and wi i< not \i t (sun 
pli ted I nrthi rinon no m \\ 

ImtlUHldpA win to III hulH 
for a (M riod of ten vi »i 

SuliHeqtKntU at tin ui^int ris|Ui st of tin laimnem 
the hiitUvship MuIhh (of alKiut tin sum* si/t mid imiwi r 
EH thi Man land ) wlih li nmia piai (li iill\ i otiiph K d waa 
l)erinitt(d to nnialn on tin lapaniNi lUtH on lonilltion 
that lh« Vnltid StntiM Ik )Httidlliil to eomidvti two 
Bhiiw of tin Marvlind < lass and that (’nm Itrltnln 
Im allowed to build two bnltli ships up to tin limit of 
35,000 tons liniNiHid ii\ Hu tiiatv In ordu tlmt tin 
folul IlmitatlonH of hatlUship dlsplai i nn nl Ik not ix 
cw'did the time nations win nypiliid to ileNirov ter 
tfiln of tlulr nidi r hallli ships as siK>n as tin si add! 
tlonal Hhips wire loinplitid 

Most lni|Hntant In Its i (Kn t on tin < ost of Na\ tl 
onnuiiu nt was tin n si i \athm n i,ardln„ Hu sl/i of 
filHin rapital Nlilps whiili as wi Inivi said w is phuiHl 
Qt 15,(100 tons Till 1 t|)itltv IlKIlMsIlt;, s|/( of flit hattU 
ship and hattlis rtilsi r was 
one of Hu most aim mint, 
fm ts of Dll Naval prnhh m 
UiuJi r tin spill of I (im|H rl 
tion taih Navv almi d to mil 
build tin (\isllng ships of 
other Navlis In hihs d t,nn 
IMiwer piutiKthpn sli amint, 
radius 1 1< with tin r< suit 
thal Ha displai i mi nt h id 
iiiovi d lip In ti M to twi Ivi 
yeniM Hnu from tin JiMHKP 
(on \oi til Mill otii to till 
2>t0(m-t O n ‘g n e I n 1 ll/a 
belli 1ln gtiOOton Mmv 
land and tin IJ (lOO ton 
* 11 o oil I Ii ni I fni rh pi ( 

IMtndinmii of |h)\m i nin no 
loni,i*r In ohtaini d hv liirt.i 
Im n asi h of disphn i nn nt 
Tin most edis fivi hnlth ship 
Imlll iindi i tin In ntv wHI 
Ih till om whhli < mnhiiu s 
lu tin Itesi jiroiHirllons Hie 
varlmiN t U nn nts of ikwm i 
ahovi I nmin rati d 

It vviis tin aim of Hit s|M»nsois for tia Nival triaiv 
(o maki It nppiv to till i i issm of fiphtln,, i raft hnl 
Ims ansi of ( ei lain op|N>s(thm Hint di \i lopi d tin limit i 
(Ion I latisi s wi n not inadi to i \ti ml In iinv sm h svvev le 
In;? nn iisnn to iin mnmi d i raft or iis Ha \ vvi n ti rilied 
‘"auvlllurv tlkliHn;, 11 ift In tin at,fniuuil tlu last 
nuiiud Wirt divldid tindi r lliri'e hnids Mn\lllar\ snr 
fan (raft, snlnnutlms anti atrerafr nirrh rs ami air 
tnift ImUrKiiifiov UkhHu^ craft art Im Uuhs! i nils^ rs 
(with Hu (MspHon of bailie ernlHirs) distntver Mo¬ 
di I a leadem destrovi rs md all oi In r Hiirfai e tv pen 
(e\eiM>i t xlwHn;, immiims imd nnarinored snrfuts^ t raft 
under KK)0 tons) fut 1 ships snpph slilps tnnderH r« 
puir Hhl|w mint sweepers ami nn n luint \i shi N rt atlllv 
ConvirttHl into vessels of wiu It was pioiKiMtnl that 
the total tonniiKe of inilserK rtotllhi luitUfM and de 


Hiro>eis nlioweil taeii |M>wtr kIiouIU Ik ttnlltd siatis 
and < lent Hritain tndi d'lO.OOo fona lapaii *70 000 
loiiK Tiie allovvnm'e of MUtnnarlneM wuh fm ihi t niled 
^taliti and Ciiat liiltain taoh (KdKIO tons, and for 
lapan Td tK)0 tonM Of alr<^rafr turrit rs dii United 
Males and (Jreiit Krltain were cm h allowiti 80,000 
tons und Japan 18 0(Ki tons lioiuuMi of the fact that 
Naval III)craft may be rt tidily adaptisl front Hpedal 
jj[HH of (ominertlul uluraft, Con),r<Ns iiid not (MnAldcp 
tlmt R waw practkal to pustplhe un^ limit for thew 
Unfo)tunatrlv In itii dlKcuMMloiih that followed the 
pio]>oMalN UH to (rulm.rM and othet auvIllurliN the re- 
siriitlonH KM to Hiene uuNlllHry trttft win. abandoned 
On till adjoining paKe la ahowu lla preHent unur 
iiioMsJ Ktren;„r)i of the NatioilH tlmt have al^ed the 


Naval I Katv It sent a Io hIiovv at a i^liuiiH where tin 
LuIUhI Stalls Iw Mlionji and win re It Ih wtuk in tlu 
VMiImiH tj|Ms of vesMilH dtalt wJtli 1 lu iiiohI ini|H»r 
tani slilfiH MiL thoHi In the nppn luilf of Hu pajy:e, 
width au ;,ionped undi r the nipUon Mist Uui ships 
Of iHjiml ImtMiritime jm rhnps (Admlrnl Nims and a 
few oiluis ot oiir Naval oUlters would suv oi ;,reatir 
imiMUtanu ) are tin uldps whowu wRli tlie laptlon * air 
iiaft larriirs ’ flu twioiid line ships hetausi of their 
aj,i ail of minor Imimitutce 

1 nipientlv dining Ha pant lwint> \iars the Sclen 
inn Vvtiiui v\ his uiM‘l that om Nuv> Im toplaavy 
In HO far as wt havi put our (llsjdaev iiu nt into batth^ 
ships to till m;,lut of idhtr (viks 1 )u most sei Ioun 
vvt^akiusN of our lbs t iw our sliortuke of fast llH:lit 
LiuIsirH of HIMH) tons and over I nli*ss we Iniliide the 


tin vessels of tia Kiihmond i Iuhs whiih, ulthoutfh 
Huy wiie dis|;nud to lie of 7"i4)0 tons dlsplueenient 
)in\( lasn HO kiiatlv ImnaHedln animnunt (5di»ercent 
Inert nsf) and In stiingth of hull that lla v displace to- 
d)iv alMuit OOOH tons—wt have no Huht enilstrM of the 
(Irst iliiHs Uowivir wt ha\t tuit Hiew tin shliiH In 
Hu (lass of ll^ht < miImi rs of from ’WJOO to S(K)0 tons, 
and this h ivi^h um wUlioiit anv In tia sopO Lonn phis 
I lusH in whhik tht lURWh have h 1\ Mhl>>M lapan fmir, 
1 nince Hirei and Italv two In tin 3(»00 jiIum claw, 
we hHV( tlus^ ten Hhips and it Is some (onsolatlon to 
know that In H]H*ed and power leach carrloM 12 six Inch 
;,unM) thev are Imoinpurnblv sujierlor to shlpK of tKe 
Maine <ln«M In other Navies Great Britain liim H5 nhlps 
In the V)00 plus clasa imliidlnif mnny fine and minlern 
v(H,sels hut a conHld(rflble proportion of them are 


nitlu.r old UM m^hmIh p) lapim has shiiis Franco 
has Hiiee and Ilalv Hve VVlu-n we come to dcHtriiyer 
liaihrM, w( are tiaid hit for we have not a slnxlo 
\( HW I of this most ImiMu taiU (lass wliert as Great 
Bilfaln lias J8, hraiue wven and Italj el^ht 

In tlu ihiHM of SIX) to IVMi ton destrojerH, \v( have a 
moHt iiuprwHlvi. had, all of uuc ships beluK newly built 
during tlu war and showing a stietKl on trial of 34 to 
55 knots lu KuIunuriiUH of 500 to ItWOtona diHpIuce 
(CoH/iMac(i on jwf/t; 167) 

Our Latest Battleship—the ^‘Colorado” 

T HI UK are nmn> facta lonnwted with the United 
Slates buttleshlp (Jolorado’ whhh make iur of 
spetlal Interest to the American public In the iliHt 
phue her OlspUietnii nt of 
tJ 000 tons (nonual) renders 
lu r the lilggest battleship 
alloiit n dlatinttlon whhh 
she sli tres with her twi> 
sister ships the Mur^ land 
and West \ Irglnlu The 
British Jiemd Is larger by 
OSOO tons but she Is more 
hntllet ruiM( r than liatrleshtp 
and indeed Is so IIhH d hj 
tlu Biitlsh themselvoM 
Not onlv Is lla* (^/Olomdo 
the laigvst hut she Is among 
the most heavlli armed hut 
th^hipH mIik i she i an le« 
eight IO-in(h 4M>illl>er guns lids In a more poweiful 
halterv tUitu tlmt of Hie Ho\iH Mivtreign und “Qtusn 
I ll^alutld classis which mount eight 4J-caUber iTelndi 
niins as Hair main armuimnt Another iM>lnt of sii 
iwrlorltv is Hu Oifvnsive arrungcmenis of tia <V>1 
onulo Ih»Hi as nganis licaw armor and under watei 
subdivision lla armor plan im hides ]3Vj!mli sldi 
armor IH to Plnih luirit aiinor, and beuw uriiior 
around Hie laiK( s of Hu Hi)a»kesta( ks Tlu underwater 
pndedUin js supi rh the hull iMiwtsn Hu engim rooms 
and Hu wiHi Ih Ing made up of no less than Hve 
separate wall r light slu IN (longlttullnal bulkheadH) 
eleslgnid to nislve Ha blow of the toriuulo nnel (HshI 
pnti Hu dlsin[)Hve i>i»wei of Its gases U fori the v (.an 
get through to the ingim nHuus, tlu holler rooms, (he 
imiKarlnis oi othir vitals of the shliis 

Tlu n]m (d of the "( ohe 
rado In her retent trials 
ov( r the ollldal measured 
mile at Koekland Muliu, 
was 21 (7 knots Before im 
dt rgoing tlu se trials h|u was 
sent on a shaking down lilp 
(o I uro|H' where she it 
traded wide* uHentlon und 
was a subject of v( r\ favor 
ahl( coiijiiaid Sla N in 
deed a ver\ imndsonu and 
imposing ship With her 
long and lofty spur de< k, 
towering bridge strut ture 
and formidable looking 
housed In tops she* jire^sents 
a trnlv inuJe'Htle Naval pie 
ture 

If we have any cHtldsm 
to make of the “Oolorndo' 
and her sisters, It Is that 
too much of their armor Is 
vertical and too lUtle of It 
hori7,(mtj^l A few Inches 
taken from tlie side armor 
and Judlclouslv phi(*td nluive the iniigarlnes would 
render these ships Is Her predeeted against the steeply 
falling shells of a tong range bombardment Similarly 
a few Inches taken from the |»ort plate of the turrets 
and placed upon the roofs, would render the sixteen 
Imh guns more Hecure than thev are now ngatnst turret 
ponetraHon However, all existing ships In any Navy 
of the world are open to the same criticism 
Another interesting fact nbont the “Colorado,’* Is the 
fact that she is the last battleship that we shall build 
for Moine vears to come that Is to say, until the Wash 
ington Treatv Limitation has expired The limit of 
Kise of that treaty Is expressed In displacement, and It 
stands at 35,000 tons. Great Britain, as an offset to 
our completion of the “Maryland” class, was permitted 
to build two battleships. 


r Hh drawing on the oppoitlc page tcpreicnts the relative strength of the leading Navies of the 
Tvorld in wiarmotcd ships No hatileshtps or battle cruisers are shotvn, the IVashingion Con¬ 
ference having determined a ratio m these ships of 7 and ! 7 respccttvelyi far the 

ignited btattSf Cicat Britain Japan France and Italy Of light cruisers fiotiila leaders and 
desUoyers it iraa proposed that the United .Sfafe^ be alloived 450^000 tons. Great Britain 450 000 
tons Japan 270,000 tons and France and Italy propoiItonaiely Jn submarines the proposed totals 
Tvcic 90 000 tom, 90 000 ions, 54 000 tom and so foith Ulltmately, these restnetfons on unar- 
mofcd craft n>cre abandoned ft ivill be seen that the United States Navy suffers from a very great 
slwitagc in light cruisets and possesses not a single flotilla leader 
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Insular Irrigation 

Hawaii Finds It Necessary to 0)ntrol Her Water Supply 

By Arthur L Dahl 


' IIILN we think of Ilawntl we 

¥ 11 re opt to consider U the 
Kiirden spot of the \^orId 
uliere \uturt hiis i(rrun^,ed 
e\t rj tliinj; to prodin < thi 

—-most luxuriant ^novtli with 

the sIlKlitt^t effort of man IhN Is true 
to a limited extent fi>r (llniatti lundltlons 
are idiHil for most trophal Mops hut IliL 
lUKtnulty of man has n t ulhd Into 
piuy to insure, in miin> pi\i ts of the 
Ulunds, the necesmirN In if^utlnn waters 
for the tU Ids of suKiir tune rice or otlur 
native jtrodutts for uIilU utplous rnltiH 
full In till IiIkIi inoiintnlns some of the 
low lands do not i^et a sulllcUmI snriph of 
water t-hn)Uf{:hmit the i^rowlnj, w awm to 
supply the ( roiw with moistiin Tht re- 
fore the pliintiilton en^lm^irs ha\i pom 
Into th* nT( sw s of thi inoimtulnM and 
have built flumes and (<»ndults to larry the surplus 
watirs to where they will do tlie most jcisid 

Hawaii Is a country of (‘oiitrastH for at many points 
(owerlnic mountains lim ulinoKt out of lh< sea whili 
at others the sandy shore rises slowly from the ocean 
level, and vast Adds art available for RrowldK iroiw, 
If a sustained wuti r supply Is pruvidcsl 
A number of suKar nanpanles on the Island of Maul 
formed a eooi>erntIve (ompanv and at an 
expenditure of over a million dollars 
developetl a water sjsteiii for the sii^ur 
Helds that brings the rains from the 
moimtnin sloiies of hast Muul through a 
aysteni of ctmals anil tunnels over 40 
inlles long to Irrigate the cant fields The 
more available of these sounts were 
tapped by the old Hamakim ditch and by 
the Haiku ditch over twenty vears ago 
but UH the need for tnon water Inereaseil 
the ditch s>Bt(in iienetratcd mnnv miles 
further Into the mountains The Intist 
Kauhlkoa ditch consists almost entirely of 
tunnels throngli the solid rock for out of 
28,''i00 feet of this mw <*onstrii< tlon onl^ 

70tl feet consists of open dllch the nnmln 
Ing 22 800 feet being bcnoatli the surfaix* 

The ditches are six feet wide and the tun 
nels are sewn feet high Tla wat«r In 
tills ditch Is passed niross the great Mul 
Iko gull h thrctugli nn Inverteil siphon 
pipe 22 Inches In diameter and STi feet in 
length The longest innml on this ditch 
Is over 3000 feet In length 

The mountain shiiss of Hawaii are ho 
preitpltons that very little of Hpirnge facilities Is 
afforded and during the middle i)f the dry season It is 
often iMHVssari for thi sugar companies to supplement 
the water supplv ohtalneil from the niountaliwhy pump¬ 
ing water fmm wi Ms sunk ut various iiolnts tliroughout 
the fleWs One plantation has Installed pumping planis 
ciiimblo of raising tOOtXItiOO gallons uf watir a du}, 
nnd the same rompanv Installed a bjdroelectrit plant In 
ixinnecilon with Uh mountain dltdi svs 
teni capable of g'eni rating 875 horsepower 
which powtr was UNed t(» o[>ernte pumps 
that elevated 0 500000 gallons of watir 
dally to a he Ight t»f 574 fi'et and then 
released to Irrigate thi cane fields 
Another sugar companv ctn the Island 
of Muul luis Immcsmsl the waters frora 
the mountains back of llu cane fli Ids 
and In the proct'ss of bringdng ritHMMHK) 
gallons of water each dav to Irrigate the 
land sulflclent tie* trie lamcr Is gonernted 
bv the falling waters light all of the 
plantation hulldlngs and supply iM>\ver to 
tmmp 1500,000 gnlUms ctf watir from 
wills 

The Honoknhnu ditch In West Maul 
supplks about 50(HXUXH> gallons of water 
dun> which Is brought from the Honokii 
hnu Valley, a distance of sonic seven miles 
llie ennni consists of mlUs of tunnels 
400 O'et of open ditch and 1J00 feet of 
30 Imh siphon pipe The entln ditch and 
tunnels are concrete lined ami In Hie con 
•tructlon of this system mnnv engineering 



The flume in one of the leading Hawaiian water developments 

ditlic ultles had to lie overcxmie, owing to the ruggc*d and 
almost Inac (is^slhte ihurufter of the connti> In hutld 
ing this ditch It was also possible to gem rate elettrh 
t ui n nt for one of the ditches reni ht d the plantation 
far alswe the urea of cultivation nml a gent rating 
plant was Instatlul to ulllisse the power drop without 
Interfering with tht use of the water fc»r Irrigation 
Tile town of Luhalna is lighted from this hjUroeleitrk 



Irrigation ditch throuffh a field of sugar cane 

jKiwer plant, and there is plentj of inrrent to spare, 
Tlie cane fields of the Flawollnn iVuunienlal and 
Sugar (-ompanv the largest sngor companj In the 
Islands, are watered principallv bv n great lanal and 
dlbh which brings water from the mountains of Hast 
Maul, a distance of over 50 miles The upiier reaches 
of these mountains are rain soaked praithallv all the 
time and by n sjstem of four ditches heading Into the 



Sugar milla at Hakalau, darlvlng their cane from Irrigated fleUs 


wet area a constant supply of water U ob¬ 
tained and carried to the drier region be¬ 
low Practically all of the ditch line Is 
made up of tunnels, which are cement 
lined and cost over half n mtUlon dollars 
to construct To supplement the water 
supply during the iierlods when the rains 
fall, the coiapanv has developed a 8>8tein 
of pumping plants to take water from the 
many subterninean reservoirs which lie 
under the fields 

In the process of bringing Irrigation 
waters to the low lands, some of the com 
panics have found It necessary to con 
struct long trestles to supiiort the Itumee 
across canvons or low depressions, and 
throughout the islands visitors can see 
these frumeworks that support the life- 
giving waters that are brought from the 
ralnsoaked slopes of the mountains to the 
dry areas below One of them Is Illustrated 

While natural reservoir sites are scarce ^et In some 
Instances these have lieen found and have lieen devel 
oped to regulate the flow of Irrigation waters thnmgh 
out the year In one district the construction of a 
reservoir high In the mountains enabled a plantation to 
cullivate nn additional area of cane land, and thus 
more than pay for the cost of the reservoir system 

Nature, through her trade winds blow 
Ing almost constantlv against the lilgh 
westward sides of the mountains, sup- 
piles an excessive rainfall to those re¬ 
gions while on the low lands protected by 
the shoulder of those same mountains the 
sun shlneH without Interruption during the 
inunj months of the dry season Man by 
harnessing the ralnsoaked slopes, and 
bringing into captlvltj the llfegivlng 
waters has made the low lands blossom 
with HUgar lane and lice and the other 
things wiilch furnish fmal for people, and 
the work Is still going on, so that event 
uallv every drop of water will be put to 
beneficent use 

The Sense of Time 

I N the ProcetHlIngs of the Society for 
Psychical nesearch (British) for July, 
Mr 8 h IIoo|^)er bun an article with the 
title “An Experimental Study of the Ap¬ 
preciation of Time by Somuarnbulea' It 
Is known that some hypnotic subjecu dls 
phiv what upi>ears to be a supernormal 
lK)wt r of appreciating the passage of time 
If, for example, such a subject Is told during hypnosis 
to perform some simple act at the end of 5000 minutes 
he will do so at or about the correct time although In 
the iverloil Intervening Is tween the hyimosis and the 
IsTformnnce of the act he has liad no t*i>nHcious know! 
edge of the suggestion that has been given to him 
hxiierlrnents demonstrating this iiecuMiirlti of the hyp 
nolle state have l>een recorded bv Gurney, Delboeuf 
Bramvvoll and Mitchell and Mr Hooper 
takes up tlie Inquiry at the point at which 
It was left by these observers Two main 
problems are presented by the results of 
these experiments (1) the HuhlimlnHl 
calculation by which the subject comes to 
know the time at which the suggested net 
Is to be performed (2) “true time-appre¬ 
ciation by which the subject knows 
when the time so calculated arrives. When 
a long tlmo-interval is given In minutes 
the subject usually calculates subllmlnally 
so aa to find out when the suggested act 
falls due Mr Hooper’s experiments cor 
roborate this but one of his subjects 
maintained that as soon as the suggestion 
was given she began to count rhj thmically 
and continued to do so until the suggested 
number of minutes had elapsed It Is to 
such a capacity for accurate coantlng of 
seconds by a subconsciousneos on which 
the pendular rhythm of the dock has 
been faithfully Inscribed that Mr Hooper 
looks for an explanation of “true time- 
appreciation ” 
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ThfM riews of the celluloid model of the **Shenandoah,^ used in the novel etrens t«Ht8 Polarised li^ht 1 h pasMd through the various members while under atrea% i 
the nature and magnitude of the pull or push which they inuBt withstand is ahown by the rainbow colors of the resulting image 


Translating Stresses Into Color for Visual 
Observation 

T HH Bureau of Aeronautics of the Navy Department 
has made a study of a celluloid model of the ulr 
ship ’'Shenandoah*' by means of photoelimth meth 
odH The work was done In the lalKiratorlcs of the 
Maswochusetts Institute of Tethnologi ^o deiinife 
stuteniont of the rcHUlts of the tests oun be niuile but 
Navy Department ofhduN bn\c exiiresned iheniHelves 
as well pleased with the data obtained It Is Inlkned 
that these (ests will b(» of ‘distinct >jihje’ and of 
material aid In the di^slKn of airHldpH to pre\ent u 
reiwtltlon of tlie /K J uutl ‘ICumu dlsasterN 
The model conslslH of several thitusand pieces of 
celluloid mm hlned precisely to stale and lllUd logtUier 
in u miniature duplhate of ihe airship The t^Htlng was 
perfonued In the phutoclastic lalstrutorj of I lie Depart 
ment of Pin sits by Dr Paul lliiiiiiins and 1 11 1 rost, 
of the Technology stafT, under tlie gen- 
eml supcr>lsion of Professor Charh^s I 
Norton of tlu Departiiiem of IMnslcs 
Th^ plituoinena of pliotoelasth Itv Imvc 
been known to seknte for soim time 
but have been einplo\id onl> rmntly 
to settle troublOKiune problems of strm 
turat design, many of wbbli cannot la. 
muthetimilcully determined isy this 
method p*ilarlzed if^lit Is passed through 
the celluloid of the modi I tmder differ 
ent loading conditions, and the stresses 
ttpi>car In rainbow colors Mme cellu 
loid nc'ts strut (urully as do ui(*t«Is 
used In construction It Is ]H>sHUtle by 
vnrjlng the loads on the laboratctrj 
model, to delirriilno Just bc»w the airship 
Itself win act under various e^ondltbais 
As Prof Hejmans states “By this 
photoelusllc method we can l(K»k into the 
vast and Intricate netwc»rk of tlie dlrlgl 
ble and sen? exaetle what Is going on 
when U U laboring Wi cun sen? how 
she is ciirr>ini. and distributing the load 
Wo have made an anaUsls of the Slten 
aneloah, saving exaetlv how Hit stresses 
are taken up by the meinhers of the 
frame and the wires When we hoar of 
new forces which the ship must meet In 
Its centures overhead we cun try them 
out on the model here ut T(nhnnIog> ' 

Viflion and Man’s Mental Powers 

T he flrst step In tlie evolution of 
man's mental istwt rs w us taken when 
In a very primitive and anspe(luUw*d ar¬ 
boreal mammal vision became th* doinl 
nant sense, bv which ino\pmcnts wfrt 
guided and belmvlor was lurgelv deter 
mlneil One of the Immediate results 
of th* enhancement of llie Importance 
of vision was to nwnken the animal h 
curiosity coocfmlng the things U saw 
around It Hence It was prompted to 
handle them and Its hands were guldcil 
by vl sual con trol In do lug so This 
brought about not merely Increased skill 
In movement, but also the culthatlon of 
the tactile nnd Mwwthetic sensos, and 
the building up of an ©mplrtcol knowl 
^ge of the world around It bv a (sirrc- 


Intlon of the Information nbtiiinetl t \[)eriinentiill\ 1>> 
\islon, tou< U and inoMiiunt 1 lu acipilsltlon nf gnattr 
skill nfTwteil nc»l merflv tla hands but also the cerebral 
meihanlsins that regulate all movements and one t»f 
the WRjsln which this was i vprosse<l was In tlie attain 
ment of a wider rani,e an<l an Increased prwNIoii of 
tlie c<inJugate move aunts <if the eyes and esi>eclall\ of 
a more accurate control of <on\ergence This did not 
(M (ur, how CM r, until the till toning of the face 1 reduc¬ 
tion of the snout) allowed the ejes to come to the front 
of the licad and ltN>k foiwaid so that the \isuat tlelds 
overbipiied Moreovci, a \er\ coniplhatcnl merhanlsiii 
had to bo de\clc»ped In tlu brain !>efore thc^se dclkate 
asHCKlated movements of the e\eH toulcl l>e effected 
The building up of the Instrumint for rei^ulnting tiiese 
c-XMimvenients was the funilamental factor In the evo- 
lutbm of man s uncesiors wbUh cnienic*d the wav for the 
wider vision and theiscwerof looking forward that are 
so pre-eminent IV distinctive of tlu human lntellt*cl ()ui 



Submarine photograph taken from high in the air 


common sikhhIi is larmeated with the Rjml)ollstu that 
prcK lalms tbo Intlm nee of vNUtii In our Intellectual life 
The drst Hta^,e in this prmess sc.*eniH to have been the 
ixpansbm of the prefrontal e-etrlex and the acquisition 
of till istwei of vuliintnrik extending the range of con 
Jimate moveitients of the e\eH and feHUslnfs them upon 
any ohjiet Then came tia lalM)rlous process of build 
log ap In the mid brain the Instrumint fe)r effecting 
rbtsf comph \ adjustments aiiteuaatknlly so that the 
animal was I lien able to flv Us gaze uism an object 
and tee ceauetiti iti its atUntion ujeon the thing seen 
lather thin uinin the iiuihc ular m f im Idcntul to the proc¬ 
ess of sex Ink It Ihls iepre*sents the germ of attention 
and mental eoneentration In Mniral Put the power 
of automatic ally moving Ihe e\ts with mieh accunuy 
that tlie limigi 4 of an objext upem the two retina? cemld 
be fitcuseel wirb precision upon e\aill> extrrospondlng 
spots made |H>Hsll»k the luepiisltion of stereoKxipk 
vision the a))ilit\ loappnelale tin form si/e solidity 
ami evait ]H»sitli)n in spnt*e of objes’ts 
Heme at tills time probab1> for the 
llrst time In tlie lilstnry of living cren 
tures an animal iifi|ulre<| the power of 
seeing In tlie sense tliai we asHodote 
wltli tlmt verb I be attainment of 
these mw laiwers of e xui t vision fur 
Ibor stimulated the animal s e urtosity 
to examine nnd liandle the objeeta 
anuind It and provlelcd a more efflclemt 
control of the Imnds so that ueU of In 
ercMislng degrex^e eif skill were learned 
ind mm li iimre delleak rinwers of tac¬ 
tile dls* rlmtniUbm were afxiulred Out 
of these e\i>erlments also there emerged 
a fuller appreelatlon of thn nature of 
Ihe objexth sexn and handled and of the 
natural foncs tbal Influenced the counw 
ol t vents — l/M/nnlA fruni atidretut by 
/Vo/e«A(or a hllKtt Smith r i? S, be¬ 
fore thi tiritixh XHHomniwn Srpteniber, 

Undei-Water Photographs from 
the Air 

T nU alnilane has o]Hned up new 
worbis One of them Is a submo 
rine W(*rU1 \\lanirs Hvlng hundreds 
of ftx t alNoe 11 IhhIv of water can 
sen sabme rkol olijtxls far beneath the 
Hurfice I ha Is win aircraft were the 
de a(ll\ lilt mil s of ^^tilanarlnes during the 
late wai and wbv nlrpbines are now 
usexl to loditt sbo ils of tlsb 

And (he eamera when equJpited with 
the likbt kind of plates and rav flltem, 
ean pine Irate the water even more sue- 
c'cssfullv than Ma liumui e-ee^ Objects 
submerge d moie fbnn flftv fee t bavelxxm 
photngrupbe el from an airplane Hence 
it N now ixisslblp to make n rapid 
pliota^nipbb survey of Kboal waterwavs. 
Itlvers like the MlHslssIppI with evner 
sluftlng bars will hereafter Im> inatle 
safe by montblv or yveH»klv niRpfjIng 
from the air In earrlnpinke regions, 
such as soul hem Italy and Japan, the 
(banking eoast line shallows and har¬ 
bors can easily l)e pboteigraplied after 
eacli new eiuake thus keeping naviga¬ 
tion oi>en und e*onsorylng lives 
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Making High-Tension Cables 

From Old Rope and Oil Waste to Leak-Proof Conductors of Current 


By Francis A. Westbrook, M £L 



~~ I LOTllK AL (ondurtopM 

Htriini, on ihiNs alon^ ilh 
un ofleu the 

of eoinlemUHthm bA nlunle 
tree coniinKMloriK 
nienl hoi U ih s und jdlterw 
nntl thut In hIkhU all tiie that N 

Riven tr> thf HiihJiNt of elettrUiil trims 
mlNHlon nnd (llstilliuiion liv the tst^nernl 
{Hiblk exivpt when KoincthlnK Rots wnmw 
and tilt llRhtN tn* out Wlun (»nu tin 

condui torH «re plutul out of hIrIH Ih ^'/t Thn 

low the surfiict of ttie Rpound 
henveH ii hIrIi of lellef and fopRets alioiit 
them except the enRlneern who hivNt to Three sta 
tnmNinlt the iH>wer ovir ihem and tla 
miinufiKtupePN who huM to niaki tlani 
The eiiRlnivrN wori\ l>enms« Ir Ih IhsoioIiir more 
and more of a piobltni how to <air} HlhUntl^ th( 
liniiteriHe hlotksof jHiuei whhh iiiuhI soualiow la. con 
ie>td from the ReniratlUR hIu(1(uis to suppU flip ctin 


a priHluct of the retIniiiR of trude oil 
hut tin dcRPec of refinement and the 
metluid of roflnInR emplo\ed are of Rpeat 
lniIKutan<*e Not onlv In the InsuhitlUR 
(piallt\ of the (oniiHiunil Itsf If aftet tefl 
theiehv hut also the amount of It which 
(un he uhNorlRfl bv the paiier hurther 
male certuln kinds of paper and (N*nain 
klmlH of ciunpoimd ro Iioni together and 
tlie prohlfiii In to tinil the comhination 
m width will Ri\c the In'Nt results fOP an^ 

^tor atrandifiK amchmr which ooIIb the Individual -drandi of wire Into rmhk sjkh lUod st»t of t>peiatInR coUtlltlOnH 
H*0M winding the paper Itmulatlon off ita HpnoUi and on to the cable. Bdou The Imprw i JL i n 

naung unisB Tliest |Htrolatum roniisaiiulH us well uh 

. . 1 r * j I * I paper Mkry a Ritut deal from time 

Three stuKCH in the manufacture of paper wound* oil impreRnated, electric ,,, uppan>nt 

cable for undernround tranamUaion of current „,,j ,h,.rt shi.ul.l Ih* imj t]lfriren<t 

Conscqufnth these \arIttt!onN also huM 
TIu chaiufttP of the puiier nwHl Is the subjett of to lie caufullx uHnrtnlnfHl liy (ontlnunl luboiutory 


tmith at tint Ion- It muMt be strong enouRh no that H 
will not tear when wruptied around the cop|>cr ion 
ductor with adetpiate tlRhtness or whin llu tinishi d 


tests H\e tests on the paiier four un the oil und 
three on Humph h of liupreRnuUd paiier made unrt*- 
inltrlngl>, are the IcuhL niimher which will Hiithie tti 
llnually InrrmsinR demanfis of induHtrhil und domestic table Ih lunt as durluR the protess of reeling or im triHure good tpiallty \t UaKt iwheas laanj teHtn have 

eonflumerH, When one of rlu \er\ mw modern gone- rot ling, or when lieing pulletl Into umlerground <Nin to be madt at Ichn fretpitiU IntorvalH 

rating KtulloiiN Is put Into seuit'c, II Is rmt st> dlllkult diilt FurthoiiiMjro, It must la> capable of abHorhIng The luulliig of cnblts while IranRiulttlng ixiwer has 
to build H stes*! tdwtr 1 1 aUNiidsMion 11m nn prl\ate right the pro|>er anioimt of oil, or ‘eoiniHiund as It In gtn lieen mcntlontsl This Is partlv due to the nuinl>er of 
of way us fur uh the cltj lltnils hut from there on to erally simktn of, not only Is tween the tlhres of the amiiepoa of current being t utried and can bt> kipt within 

tile vurlouR NukstallonN of nutsHltv liKaltd In thlckl> pai>er hut also wlihin the flhrtH themsches It must reasonable llmItH b> pni\IdinR sullhlentlv large con 

popiilattsl anas It Is a wry dim rent matter As no be free from Injurious Impurities nnd ha\e the nec dm tors Time is another uiiiMe of heating from the 

city will penult ver> high voltuRi o^ollaad Urns It U cHsarj electrical chanu terlHth s sat h as low cupacltv dielectric loss width occurs In the Insulation and 

Impcrativ* ttMuNtal! tin t onUm tors uiuh rgrouml and high dh let trie strength and low dh let trit loss Pajier deismdH on tlu \olrage and the nature of tiu Insulating 

this Ri-eutlv I'tmiplh^att s th< protdt nih of lnHUlutlt>n suituhle for a r**rta!n voUage ina\ not l>e suitable for material It Is dm to the electrhal strcsslUR of the 

It Is not >tt posNlhh to make insulatid_in'-uhitlon and the absorption of a terlain 


leae/^ Shtaih 


tile vuriouR NukstallonN ttf nussHltv ItKalttl In thlcklv pai>er hut also wlihin tile flhrtH themsches It must 

popiilattHl anas It Is a wry tllfftrent matter As no be free from Injurious Impurities nnd ha\e the nec 

city will penult ver> high voltaRt o^elhnld 11ms It U cssar} electrical chano teristic s sat h as low cupacltv 

Impcrativ* !<» iuNtalt tin lonUmiors utuhrRrouml and high dh le* trie strength and low dh le* tri* loss Pajier 

this Ri-eutlv I'tmiplh^at* s tio protd* nih of Insulation suituhle for a ccTtaln voUajje ina\ not l>e suitable for 

It Is not >tt posslhh to make Insulatid 

cabltw for very IiIrIi coHor*^ wlun a 

imred to those used for (Mh n win lines . . . - 

()n the otior hand th* \oltpg* must l)e 
kept up nnsonablv high Ihsuus* it Is not 
IKiKslbh to tninsmlt ikHtrhal js)wer eto 
nomicnilv at low \oliagc tonsispicnth 
the (cntnd station (URlmvis art clamor 
InR for IiIrIu r nnd hlRlur \nItaRe *nhh^ ■ 
and the manufacturlnR * iiRlnei rs arc 
wrestllnR with (he problem of how to 
uuvkt tlum 

The hlRliosi coUagt underground (abb's 
ill eoiumcnliii sen be arc for d'')(NM) and 

some at tkUMM) will stHUi la la oih ration deft 

hut (vin tills Is not \erN titRh whin lotii ■ immmamrnmimmmmhmMimmmmmmmmmmmmmmmmnmi im i .. 

parcsl to tJie i'JOOHP volt ai rial transmls It will ho neon that with thU shape of strandod conductor the Inner wire* arc laiver than the 

slon llm*s mtW givinR sHtlHfa*’tor\ result'^ outer onoi Usually the Htrandn are cruaheU tnoother more than here appeara Note alau the 
In (’iiliromiH In .(.ntrndlstlnillc.n to this I»prr or jute Allen fnt Uklnit up the epeee brtween the Innileted eonduetor. 

the iiinklnK of (tm jTOfhi volt umUr Crois-scction of hector c«M» 

ground tables usiulns the greatrsi (un 

iind Involves (onstnut tlwtrUnI and (lumbal ustnrcli a lilglier voltugi* It must also be eaonble of with 




■i'ttVt'-' .j 

. ■ ri 



Chfkfuetot 




« hlglier voltugi‘ It must also be eaimble of with 


rwirysr* ^ r amount of i)owor 

3 The lemiHraiurc at which a cdhie can 
S be operated Is limited l»v the amount of 
heat which till insulation tan stand with 
out charring That Is, m> cable tun l»e 
Huccessfullv o|>erHted continuously above 
a (h finite temporal are The heating 
caused bv the rurrent whhh Is Mowing Is 
to 1)0 cxiiectecl and is unavoidable but 
tliat caused by tbe dleleitrb low In 
the Insvilatlon, width has nothing to da 
with the (urrent but novertheloMs redu<*es 
the number of HmiM'rt's width cun be 
' ,, carried, can bo coni rolled to a (‘onslder 
■MBBiamBH abbtvUnt The “dieIts trie loss depends 

rer than the on the electrical pro|»ertles of the [laiior 

^ aiK) the linprognniing compound and knowing 

■ ” these from laboratory tests It Is isisMlble 

to prodbt its uuignltnde The Insulating 
fitrnigth cannot Is* predcteruilned so 
ea*dl\ hut It Is not entirely improdktahle As regards 


not to mention the utttnilon wldeh must be ghen to standing a IUrU degree of heat without charring or the highest i^ermisslble temperature this Is limited bv 


th* ttHhnlqiie of mtual manufatturlng and testing be- “carbanlFlpg, as the cables be<*ome hot when inrrvln* 
fore shipment n hcacy load All this must be determined before the 

It Is a curious fact tliat tht Insulatitm for these patter Ih Used for every roll rec'elved from the mills 


“carbanlFlpg, as the cables become hot when inrrving the properties of the oil and the itaiter Conseciuentlv 
n hcayy load All this must be determined before the In designing a coble It Ih neceemurr to see that nil the 


(ubbs Is made out of obi roiKs and r* fas* from oil because It 8e*'ms to be very dlflltult to make It of uni 


desirable charncteristlrs will be attained with the ut 
nmirt economy both from the standpoint of cost of raw 


fining To l»e moie mihhIA* It Is n rather henvT form quality and there are continual variations of one materials and the facility with which they can be put 


Manila roiH* pftiter wrapisd tlghtU urotmd Du chopper kind or another 


(onduttiir In strips or ‘ta|H*s” and saturated with 
heavy ndmral oil tliut Is worthless for oidluarj ust's 


It Is the same storv with the Impregnating corn- 


through the mnnufueduring processes 
Having these requirements In mind let uh now see 


IMUind The tuateHal used la prlntlpally petrolatum— how the t a blew are actuiillj made In the first placa 
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there tw» kinds of high tension cuhlea—slngh eon 
doctor und triple tonductor L^minienhil tninNinlHslon 
circuits are almost unlversuliv three plnitie ond itNiulre 
three conductors Ttie three condiu lors nm> 1 m twlHied 
together and be phu^ within a ciimnion lend hIo nth 
no as to take uji only one du< t in an underground »on 
dull line Tills has \erv iIt Unite elettrhul mhantageH 
as the lungnetk fields surnumdlng em h tun out t urn 
Ing conductor are neutrullsscd by their dose proxlrnlt 3 
But for very high xoltuges my -tTiKK) lietMswn tondut 
torg, the Insulation has to Iw ho tlikk that even if the 
profier manufatturlng nia<hlner> were uvulluhh and if 
the tables would not be too stllT to handle, it would 
sUH be Impossible to group tbt three conduttors under 
one flhpQtli betause the diameter would be so largo 
that there is no conduit line In cxlstem-t with big 
enough ducts tt» receive them < onmniuentb far volt 
ages alum IW,000 Klngle-comluctor tallies are used 

Tlie mnductora themselves are of strandiMl (oiijxr 
In thrce’C^mductor tables they are gem i alh scitor 
shaped, as shown In the drav^lng for It is i>ossll>lo to 
have a Miualler diameter in this wu 3 Wltli single <-<tn 
duotor tabhs llie condiutors on, naturallv, round 
The Blxts of tile con dm tor of toiirm varv dt {lending on 
the amount of turn nt to be cai rh d but 1150 Odd i in alar 
mils is UH*d more frequentb than anv otiar for three 
conduetor tables and it U aliout the largisl size prai 
tleabk for verv high voltages Ihhuus^ taken (ogctlar 
with tin tbi/k Insulation rc^ulmi tin final dlameti r 
will be tlio maximum whhh will go Into existing dart 
lines 

The stranding operation for round and mi ha (on 
dm tors Is < arrted out bv dlfrinm lUH^blms bat tlu \ 
both follow the saint ptlntiples laki foi lnstiiu<( a 
HodOOd <lr<iitat mil round /‘ondm tor Ibis H iini/b 
upof thlrt\ seven Xo 9 A \V (i softioppu wins that 
Is tlin*e laiers wotiad In niersi d}n< lions aioand (be 
center wire Tin sttiindlng inathlm Is \u\ long ninl 
ciinslsts of sc< lions ubl<h nvohe In op|s>s|fi diretflons 
The proixr numlier of coils of vslre foi <mh lu\n Ik 
mounted in unit res|ie<(l\(* sedlim of Ibis nimblnt 
Tin re are six for tin fiist \n\^i l\\il\e for (In sin ond 
Iiivir and tigbtun for tin tblid Tin siv nlrts oi 
Htrtnds an twisted around tin nnlti siiaml tinn lln 
twdve wins over !( In the <ip]Hwid dlr<<tl<tn bv tin 
w*cond seetion of tin mmhim and lln tblid hivii Is 
foniicd I 13 winding lln eighteen strumN ov<( this with 
the dirtethm of winding again n vi rsi d 1 his is known 
to the lahle nutnufmiunp as ntnetnlrh Kitamllng 


<lude nlr sjians Istwisn siin-esslvc ln>irs without 1 bi imntlon of lln belt Insulation brings up u «ul>- 

leurlng It Another tine |MiInt Is to have tin splial of lett whhh wi have not \el lonsldind 1 ui li (ondueter 

eiu!) single ta|M» with tin siietlfiid iinlfonn o\erIa]>i>lng lias a leitiin tbifkiiiN^s of imiier arouml It so (but the 

After (he fondm tors have 1)04 n <oM rid with tfTiNtUi ildikniss luiwisn nni two Is twhs that 

the riNjulml thhkntss (»r i«ij)er thev are taken to tin amount I Ids of <oars4 Is dislgnisl to 1 m rnhstuale 

(uhllng iiaichlne If thev are to lie made Inio a thre* tor (he dltyiitnn In 'oliagt Intwisii iHindintors But 

conthnlor lahh J lil>, In where the> ai« (wNtid lo- (bt amoaul i^f iiisabitlon iKtuisn u rondudor and the 

getbei as shown l>elow It works on (In saim prln leid sJuatb of the < nhli oi giound is onlv thal around 

t iph ns a simpllrteil sti mdlng maeblm wbire (ben (In Imfivldual (ondmtoi and us (Im voPago to ground 

Is iii(»n Ilian luilf till voltage 
Intwoin (oiidu(t<irH it Ik ne<‘- 
M V (o provldt tiddltloDal 
inMibidon Hiat is (In fane 
(hm of tbt Is h (Nunmon to 
all of tin (Yindm tors. Of 
lonrsi an iN]uhnl(nt thick 
ness of paper i^otild be 
w rapiM d around em b con 
dU( tor bat that woiihl tn 
(nasi tin dlaiis ter of the 
euhk and iisi up itiufh mure 
(laiK r und < onm ipnnrly more 
impregnadng maierlal—that 
Is tlie table would cost more 
to make and would also re- 
aiiln Ijirgi r diameter there¬ 
fore exjs nsive (Ymdults In 
tuit w is n (ahh*s art to be 
palhd into (dd (ondult lines 
(h!'« (pit sdon of keeping 
down tb( dlarinttrls vilal 
Of (ourse widi slngU con 
dador tables th( (abtlng** 
and belt* oiierutlons are 
(IJndnati d 

Tls ( ibli Is now ready for 
(Is Irnprt gmding dt (larinn nl 
bill iH fore iKlual Impregnn 
dim Is lagan c* rluln pre- 

Is oiiij one la\M IIitk laigi rt*eK of insahilid ton llmlnurv sttps iit iu(<ssai\ It mast first thor 
dm h»rs ao moanf<d on da iividvlng fiaii of da ina oijgidv (bbd J vtn tia driest ii(»iHarin,, paiier relaiJiK 
(Idnt togtllsr wllb spools of Jute 01 |in|Hi strips a saijalslng amouni of molsUiu wliUli If not rimovct! 

(alhd lllhis width uk Itsl Into lln sputs laiwtsn v( r\ siilmsh dlndnlsla s Insidadon sinngtb Dry 

du (stndiKto)s ns dn \ jias-v dinmgli tin (lit (has giving looking pnpti toni nns attoiihrig to<nnfu) bilxinitory 

a solid found (Kf'.s s<< don to die uhst mldi d < dih Tla tests about i to '“> |m 1 teat of aioKtun and ordlnnrv 

twisting of thi (omluit us is at ( omjilisbtsl bv lln tain paiwi as miuh as 7 or s )m t (int ( onse((nendv tin 

lug of the nt a blia I hit tig dii (In <pi( sdoti of t(<b < ibb oft !bi n(( as ll < omes from (la insnlatlng de- 

nj(pl( Is tntounit rt d In du mushttv ot so ojiciitting lln pailiinnt and wilghlng iMihajis five Ions is plaeed In 

iia« bint did (lit polnis oi dn set tors will Kfaalh a lad alrov<n uIkk It N bft for sivtral dais This 



The prtHu through which the cable paasem after impregnation In receive its 
coating of lead fed in at the back, it emerges at the front with the aheath 

ing applied 


Tin set (or stranding nia 
(hltn shown on p SJ4 also 
(onsists of parts rev oh Ing 
In up|K)slt( dlM(dons and In 
which (Oils of win an 
moiUKdl but In (1 iIm(Usc du 
strands In dlfiirent lavei-s 
are of dtffirent as the 

dniwlng iiidUatis This Ik 

simply iMsaasi It Is lielter 
for im'vhankal nasons to 
Imve (he Inner strands larger 
than the out* r That Is, 
they shiiiH* u|) (letter and re¬ 
tain the w‘ctor form more 
(tecurelv than If tlicv were 
all the Sana sl/e 
The appIl<adon of die 
l)apef insulation is bv naans 
of a ralher simple muihfne 
width we Hhow, but as In 
almoHt an> nainnfatfiirlng 
o|»eratlon Is aeeompllsbed 
With the hedp of a good 
deal of technhiut ac(]ulrod 
through mueh praitkal cx 
i»epience As shown in tht 
photo, the (onduetor passes 
tlipough a long mat hine and 
HH It does Hti the rolls of 
narrow paper tuv>e revolve 
and wind the insulnllon 
about It A eortaln number 
of tajies are usually wound 
on In one direction and are 
then reversed As manv as 
fifty lovers can lie applied at 



■ 


Hetow The rtnJi «vch einrrylnif m stnala insulated conductor and the hpouIm of flllci in iiUict nn 
the machine. AOovr Cables and fllkr eonrersrJn«- into the dh «l Uie extreme left ju«t ixyond 
which the flrat layora of the In'lt arc beina HppUrd 

The cabling machine, which twists the three conductorN together, with the 
“flllers” for taking up the upmces between which would otherwise be void 


one jmswage thnaigh the ma 

chlno sonietlmes mon If the niaclilno U verv large and 
If a greater thlckm^sH of Insuladun Is rcNpiirtHl 1( will 
have to go through agHln As Ua paiHr gentrallj used 
Is five thouanndths of an Imh thUk, one puHsage 
through the nimhlno imons one-uuar1(r Inch of Insula 
tlon which la enough for ulsnit ilOOOd volts hoc very 
high voltages It mu> be necessnrv to run through the 
machine three or four times Tht todinhpip comes In 


alwavs iMilnt toward tin (<nt(r After passing through 
the die at the end of (he iiiiidilm and as a i>ati (tf (he 
saiiH oi»eratlon tin assoahhd istududors an glvoi 
just us on the Insufudng madilni ime or (wo wimUng'- 
of pajM^r taiH. to hold llani in pirns This In llu Ik 
ginning of (he *^l»elt * or Jm ket insulurion whlrhmav 
Ik (Nimplited )it this point hat Is Noindlims fiuKlud on 
another laudilm just as alrtud^ dcsvrllied fitr the In 


in Winding on the paper with sumdeni tension to ex dividual condurtors 


long (ontinued lunllng (uIImI pnlaiitlng undo) rsm 
dldons wb(i( (b< m* la llu own N kept drv k moves 
Mupst (*f tin inoisluio 

I be (abb niIII (m ils ns I Is tlun (uoved Into (be 
imiiK gnating tank shown (Uiii Ut wtun tlte heating 
is (ontina((l loi muui (lua longi r In viumr This re 
moMs whaUvtr molslurt n nmlns along with lla nlr 
ftcaii (v<n (Ik Into itiiost s(iiin(ls of (he (oiulattois? 
wdl UK lioni till talsious fils is of lla pais r The 
(latarion of pulHUting aiul In Uln,. In i/uijo Iumi lM*en 
the sulijiil of I great di it ol 1 \|k i tmi ntation as a 
Khull of w bb h MifiifbiU dal i have, lH<n obtained fo 
dettimlne tin jiioimi jx riods for Uilh treatments for 
(iu dld( n nf kinds tif pajH r <Id( kni ms of tnsnlatlou etc 

I be tmpiegn illug ( oiiiiKMind N intUMhu id Into the 
tank wliib (lu (abb is sllll lud and idilb (lu vmuum 
Is maintained Viler giving Ihe compound un op|)or 
funifv ((i s(p ik liKtj (fi< iasalfdion a matur (tf from 12 
to JO lioats a high pitssun Is a])plled to drive It 
agdnsf eapfllaM fmo Info (Ju dainnels of (iu imper 
fihiiK It Minis ilmosl irundihb ttial tin (oinixiund 
slioald pindiafi liiioagii all tin biters of paper and 
evdi In betwun (hi sit tnds i i tin (oiiduetors hut It la 
a fi*( tbi( this does liappiM uid If N \«rv Imiwirtunt 
tliJit it sill iibl do so \s ilri idv < \plalned nlr loulzes 
uriekr tla i In filial sfrissis In high f( rihlon (aldCH and 
lauses (bteilia iiion ol tin Insnlailon so (hut it muwt 
tM dilirefv nmoViHl and ki pf rait I be onlv wav to do 
thlK Is to fill lomphldv even iKiri and fiber of the 
pajar and iveiv otia r bit of space Istwetn Iav4rs of 
pajH i and Intwnn (N»tip( r strands is will us all other 
unavnidatile mlniile voids wllb comtiound 

I hi aiiplhailon of lln had sluiitli Is tin last step In 
the manufae fill ing pnavss The (abb Is taken directly 
fiom tin iiiii'H gn Ming tanl s to Hu 1 ad prmn It Is 
imjMtilMiii (till file oil slioiild uo( !k aliowid to drain 
out at this si ig( 

Tin lead piHss aKhougb a riinblne of great power 
ojuraUd h\ livdianlh pressun is not iil all coinpil 
(iMtd Tfigs of lead ui phu i d in a tank to one side of 
the piesN while tla \ are iiulud hut not Imated more 
than (niaigli to allow (lit bad fo How Into a large 
IV limb r whcri it (ools down to a plnstb state fust 
Ik low (la (viindei as shown almve Is a sort of 
( hamher Into the ha< k of w hh h lla ( ahb enters threiugh 
a closciv fitting gland and out of whbli l( enmrgtM In 
iContwuid on paftt W) 
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For Faster Seeing 

Tests that Show How Better Lighting Makes Us See Faster as Well as Better 


By M Luckiesh 


Dlmtor NetA Park Laboratory of Applied Selanoe 



hniNd un oh 
Jtxt InVolVHH 
time Inten 
Hlty of lUht 
clmrat ter of 
lli,htini« nnU 
iimny other fneturH There- 
fori In our UnJuntrlouR 
liven where soetng 1h llnkeil 
with the question of 

ItKht Jh very Important It 
wan lonjr ago reooguliii'tl 
that Irappoiier liiftitin>K low 
ered production, Im r* UMod 
apollage, and decniised 
a^ety hut not inui h < onsld 
eratton bus been Kl\<n to 
the Influence of intensl(\ 
of light That (his Is a 
factor is enallt ih teriiilned r is a drum contalnlnir tbr pri 

but how much of n factor tha anrrture S D n. whito 

, ^ t 1 cylinder containinir a lamp r ■ 

I* n niatttr for . ur< ful atnl ,, 

tedious resean h Kverjone mattej 

hua Imd the tviK*rlen(e of apparatus for the sp 

readtug wlnn twilight was diagrammatica 

falling A i areful ohw r\er 

would have noted that It hts uuk netissars to hold the 
print!d page rlosc r to th( (\<s as tin liilensit\ of llglit 
dluilnlHhcfl and that tin reading lieiaiuc Hlttia r (iHil ItHft 
tiTtuiu But tills londltlon ohtalnM at vor\ low Inten 
Hities Nevertheless other fai tors sn* h ns the «Mr 
prcjMnt time ilenunt In sotln^ suggiMi tla |M)SslhUlt\ 
that e^en at lilglu r UmIs int»nsltj of llhuulntitton 
plays a purl In anv a< l dcisiidln^ aism vision I urihcr 
more light Is enlivening ami ptrhup** w( mnv rtait 
more qnh kl\ undi r hlglur Inttn^^llhs tlian nndtr lowe? 
lllUDilmitluns 

In order to ronvlnn ourselvos tliat intinsltv of lllu 
uilnatlon pluvs u proinlnmt istrt in wimt mav Is termed 
Uie speed of seeing it U onl\ mM'ossurv to provldi a 
moving (esNjhJe< t c'ohtulnlng vurl<ms sI/as of t>pc and 
change the Intensity of IIInmlnatIon < H stU kn* \ de 
vised a striking ev|M‘rimenl slKiwn in tla low« r pli lure 
The drum, c^ontalnlng kttiis of various M/es N places! 
on the turn tahie of a modem plmnoKnipii When It N 
Illuminated to a low Intcnsliv we can onlv tin larger 
letters at a ivrtain sishhI hut on smldinlv IHundnntlng 
It to H much higher Inlensitj liiv ♦ iw of ognlrln^, the 
snmlUr letters und<.vtn the large ones H vtn appannt 
This Btrlklugli llhistniles tia Inllueme of inteiisitv of 
Illumination on the si>etMl of vMon hut gives lltrh Idea 
of the magnitude of tin efl*M t 

In order to dclorndne tlu luagnUude u nuiniHi of 
Investigations were begun In Nela Ri'w arch I alairntor 
lea The writer and Ids (oMeagues (hose lirsl th( vtrv 
common process of nuidlng Aft* r (onslderahle c\i>er1 
mentation an Old KavgUsh typo was (hoseii as licst 
aulted for the purpose Owing to Its coiiiplUat* d h Iters 
and to u lack of fundllarltv with hik li tvis th* n uder 
must sciD all words aion carefully than In the case of 
CPimiion tvi>e This Is a desirable fisiUne A Ndt of 
this prlnttsl matter was driven In a tunfullv governed 
mechanism (upinr photograph and drawing) having 
a direct reading sikhsIouk ter atladied I he printed 
DuUter pftKswd undtmeath n slit wkh enough so that 
several llm^s were vlslhl* The olwer\»r (onlrolle*! the 
speed of tin nuNhiinlsni so that ho <ouhl have the lines 
of reading iiialU r pasv a I (he maximum srsvd for w hli fi 
hecxaikl nad aloud miuratth Ha intensltv of Illuml 
natUm nmld he vurkd w 11 bin wld* UinltH 
The result (d IcMs on m mv observers show tondu 
idvely that reading can Ik don* fasti i and faster as the 
tntOiHlty of llluiulnallon Is in(niis*d There ts t vl 
dence that the speeil of p* adlng (smtliiues to Imrense 
na the Intvnsltv of llkimlnatlon Is In* roast d far ht*- 
yond any IntefisHhs of mtllklal light n*o\ In use Tlu 
rCHuUM for reading hhuK lulnl on hoiti whit* i>ai>er 
(reflection factor im r ctnr) and grav i)aiH r (nllet 
tlon-factor -J2 [»er teni) an as follow 

Illumination In foot candl**s J 4 S 10 24 

Kelatlve apeed of muling him k print on 
white papf^r 111 121 128 ISl 

grav paper IW 12^ 100 1HH 204 

The black print on white reprt>Htnts usual read 

Ing matter, however much of *>ur set lug Is a matter 
of (fIflttepttlshhiK lesser contraats hence the lest Involv 


4 - 


r Is a drum contmlning tbr printed matter whioh pasees undvr 
tha aarrture E /> Is a whito or gray screen O an npal glasa 
cylinder contsining a lama A a screen The light can br viudfsl 
at desired The hrmd reslH at A and the eyes see the prints 
matter at H 

The apparatus for the speed of reading test, shown 
diagrammatically and In use 


Lag black print ou gray 
paper Ik re the increase 
in very marked 
Dr P W Cobb t« con 
ducting lavestigutions do- 
allpit*d to lx more onalytl 
cal Up lo the present time 
he has used purollel hlnck 
and wlilk lines us u test 
object an llluHtratetl In 
aotni (»f his txpi*riments 
he has Intnaluc^ cxvnfu 
alon patterns resiXM lively 
bef<»re and after the prefr 
(mtatlon of the (est-ttkFs t 
Tliese Investigations are too 
cuniplhaled for a detailed 
account h* re Dr Cohb 
found an increase In speed 
itvd matter whioh pnsnee undvr of roc**gnlllod as the In 
iT gray wrecn O an opal glaj* tCDSlty of Illumination was 
■creen The light can br Increased fnHii one to 100 

the eye. «. th. 

^ Of reading teat, ahown 

would n<»t contlnm for 
' ev*n high* I I»v*ls of lllu 

mluatbvn When the lHumlhiillon IntcuHliv wuh In 
(r<*MN*d from *5 to 20 f(M>tcandhs for «xumple tlu 
sp(H(l of nssignltlon of (be testobjed apiHUirlng out 
*tl II dear tield Incnasctl over 100 |h r **nt Ov*r the 
snuK range the sisHd was IncreasiHl about T*") is r (*iU 
wlan the test obJ<x t was prec***led and followed by 

Throe three invtternn were presented In the onUr IiidketeH the 
flret one remaining on thr ncrevn three time* m long as the 
s^^ond while the third was left on at the end of the tt^t Ihv 
purpose is to inensure th« interval Ti*>crgjMU*y for rerogrUtlon of 
the prrsfmre of the Intormedlato ohjrrt It Is found that thi* 
interval is longer whin th* confusion pro^xpoaurt. and poeb 
expoaure objeeta are uurd with It, than when It U ualxl ahms 

Another test for qulcknesa of acelng 

(onfuslon paticms ria latter case approximates the 
(onditlon *>f a continuous visual pr*K*e«H su* h ns rtad 
ing Su*i* work as Dr 0oW> Is doing may cvwtnallv 
make It posslbk to appialae tlie Increase In production 
likely t*j result from a profxwt*d lighting Installation 
Now let UH consider testa In factories 1) F Hess 
and Ward Harrison have Juat reported an Investigation 
In thf Inspection depart 
mint of a well known fac 1 
tory They found an In | 

crease of 12 per cent In 
(ho ppodmtbm (number *»f 
pieces iDRiieoted of 44 work 
*rs) as the lllunilnutlon 
Intensity was Increased 
fmin 5 to 20 foot-cnndleft 
The Increaw'd c<»st of light 
lug was e<iulvalent to only 
2 T p^r cent of the payroll 
of the workers Involved so 
(hat then was a gain In 
production of approxl 
inutelv 10 per Cfnt with 
out additional cost W A 
Durgln a few venrs ago re- 
p*»r(ed Vminus In*reuses in 
dHTerent departments of a 
numlier of factories In his 
ensen usuallv (he svsfem 
**f lighting was gi-entU im 
proved m (be same time 
(but the ln^»n^ltv of Hhi 
ininatlon was In* reused 
Mis Increases in production Apparatus, and manner of 
varied from S to 100 per allowing the Influence of 
ctmt dei>ending upon the speed of 



nature of Uie work and the change In character imd 
Intensity of lllunilnutlon Ketrently a large factory re* 
ported an Increase of 10 per cent In produetton In the 
daytime resulting from cleaning the windows. 

In all cases the cost of better lighting U such a 
small part of the value of the Increased production that 
the lietter lighting appears to be eminently worth white 
econoinlctiU> 

Furthermore, these higher Intensities and Ixjtter light 
ing make work plucvs iimfer and more cheerful Much 
work reuialns to be done In order to establish accurate 
flgures of tho economics of better lighting In varloua 
activities but the data already available Indicate that 
the entire light Ing bill of this covmtry would be more 
(ban paid for by the Incrtaise In production In the In 
dustries In other words If fa* torles were Uglited to 
lilglier standards the entire lighting of this country 
exmld be aixiaiiplished at a net cost of less than nothing 

Ammonia from the Air 

J N ]801> Sir William Cr<x>kes pointed out that the 
world s f*sHl supplies are dependent up<ui u supply 
of nItrogeiumH f*rilllyA*rB to the soli lfiu<h crop takes 
so much out of tile soil that unless this essential ma 
t* rial Is rcplmxd tlu >leld per acre »teadll> drops 
1 ben N tin iiuxbaustibk store **f nitrogen In tho air, 
bui nltrogvn us HUch Is one of the most inert of mate- 
rlais II N <*nlv when it 1ms he* n made to combine wltb 
other ekim iits su*Ii for example as hvdrogen that it 
luHHPnie^ uMiilalii* ns pUiiil food The pr*ibUm In this 
tuse tonslKis in taking from tlic two abundant sourcea, 
air and watvr ibe c*tnslUuint nltiugin and hvdrogen 
and (ombinliig rluai in tbc form of a new substance, 
ammonia 

\t (lit Im ginning **1 tin prostnt ccntiirv there was no 
kiKPwn method foi tin> siub hxnllon of iiUrtpgtn but ns 
tbc r*‘su)t of appl^Iug puu i*eH*ur*h tliere arc ulpeadj 
iiitiuv IndiiHlrlil mctliorts *»f Hxlug nitrogen in «(tual 
*i|M‘ni(ion **n n verv larg* scale ’riils great result has 
lA'en ill Idevisl In the lm]>ortant instance of the Kynthiials 
(»f ammonia 

Du niioil>naml( s snpplUs two <»f the most funda 
nuutul laws of mlencc The first law is that we can 
not get iperiMtual imttlon we (*tn not get work for 
nothing The second law is flint all H(H>ntane«>us pro- 
ex eds (and tlu*se only) ninv l>e utilized to give work 
Un opplvlng thes*' laws to chemical reaftlons Willard 
Glblps folIowcMl bv van t llolT and others, obtained a 
nmtbcmatl* al relationship callcMl fhe Maas law This 
law reveal* d the fact that It wns within the [tower of 
the chemist to make the rent tlon 4H, plus N, ::i 2 2NH, 
go In whichever direction desired since the effects tif 
(hnng»‘s in such futlors as itrvssure and tempemture 
cmuld h( predicted The first problem was to find th^ 
most suitable equilibrium This was done wlieji it was 
found that the prcsluctlon of ummonla is Increased by 
the application of 200 or even 1000 atmospheres pres- 
sure The next pixthlem to 
l>e solveri was the regula- 
tk»n of tho temi>erature to 
give (he most satlsfactorv 
yield The ammonia must 
be produced at a practical 
rate and to bring this about 
substances I ermed “cata¬ 
lyzers’ are employed to 
Imshn the readlon and in 
addition materials called 
**promoter«’ have been dis¬ 
covered wiiUh Increase the 
catalytic efficiency 
By applying all these 
principles fhe Germans 
have already succeeded in 
producing ammonia at the 
rate of over 1000 tons a 
dav Thus from theknowl 
edge obtained by pure theo¬ 
retical and laboratory re¬ 
sea rob, there has been 
achieved n result which I* 
vital to the existence of 
the white population of the 
^ uae. In a almplc test for world .—Abstract from ad 

light Intenalty upon the dreM by Profe$8or J W 
f vision HoBaitL 
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Tht oa«lnB of « KRpl«n turbine Bbowlnir tb« extremo Him The rotor of h Kiiplitn machine of loOO horupower nod the tin> A modern 1 mncU turbine ihowInK the extreme w«lrht of 
pHclty of the ffulde vftne* Mperlmontel modd (below) thi* imri of the machine 


New wftter turbine detiirned by Prof Kuplan of (. zecho*Slovakiaf showing how It contrasts in fundamental structure with the existing standards 


Speeding Up the Water Turbine 

Hy C A Oldroyd 


M ore pt»\ver—nuire —tit Umh post along these 

lines lu one wn\ or another, all iiuMlnm power 
geneputors have bt^en !le\Plo|M(l 


Allien ‘^landNh This xckhpI 1« as nearh an evnet 
«>p\ of the original us the hulklerM t'ouhl make It ex 
r»pt In om ImiMirtant reHisst The hull wim entlnl\ 
of Hits 1 Her length wum lOt! feet her ample beam vtH*i 
feet and her niohhd <Uplh was It fist The lopleil 
hull ^\Ms tnoiiiUid bv na nnn of n 


The slow Htonin engine ga^e waj 
to the high speed steuni turhim of 
Immense jjower the hug* water 
wheel was supersetleil bj the J run 
tls turbine and here devtlupnunt 
seemed to slop With the Ktnim 
turbine the high s|»eed (hnamo was 
introdmefl and englneerH longed 
for u water turhim of <orr<siK(nd 
Ing speed 

After kngthj research Prof Kup- 
Ian of itninii Unhernltj < /mIio- 



Imll andhtskel joint <»n Ihe lop of a 
heu\j «lUM rete <*olumn in Riuh a 
liiaiim r that the dirts tor of tla tlhn 
(ould ha\4 It ruilid In aD^ wa\ h« 
de'*Irtd This work was iK'rformod 
h\ sit am wnenitetl b> two J5 horto^- 
lK»\\tr htdlcrs, and wlather li was 
netssMar> to (irodutea gintU ground 
swtJl a litaw b< ating tcewintlward 
pllth or a htirrhniu oi t\en l«» 
ihn»w (he MnvHowc r on her lieuni 
ends tla resall xwis at t oiiiplished 


Slovakia, has now hiutcs»ded hi lit signing a high sjxsHj tla Instant tla illPfsfm loi gaphonod tla slgmal 


water turbine ii mmhlue of extreme sliupilcltv To t irn tla illusion fimher a wall and UmI of con 

In the hrantis turbine, the water enltpH tiie rotoi entt I n gt tmau h to holil latun of 


Sharpening a Thousand Chisels a Day 

By francis \ Wealbrook 

I N ihoHi mills known as granltt <uttlog plants,** 
wheip him ks of grantle are bionghr In from th© 
iliiurries to he madt siiUahh btr iMtlUtlng and monu- 
inentul puri>osi‘s It Ik nis.esMirj tii use a grttit lanny 
small ( at ring tools whhh rt*t|uln frtsimnt sharpening 
to Insure a g'snl qualltN (if workiimnsldp and eHieltmt 
pnuhu tlon 

In a largi tuning plant It is ntttssarv to slmriH'n 
something llk( KMk) of ihtst umiIh t\tr\ duN ho that 
unless projH 1 mtiins an (luplovtd to keep (Umm tlio 
tt)hl this might \t r\ nisilt U a st rhais Ittm of over¬ 
head ( \(H riM >e r\ < Ois five mt alls liavt Imwever 
been found In the idopiioii oi tilt shai|K^lng iiuKhine 
nsMHiaftd wlih tla iiowtr h inimei and t iirUirunduro 
wins I as shown in tin jt<‘i»mpiin\Ing lllustrathm The 
arrangement N s}m[dv an adardithm of the moving 
plutfonu Idta v^lth thi oilur mm hints hieiiled with a 
view ti» miximum ellU lem \ 


through a set <(f giiltle \am^ surrounding tla rtdor In 
pUHHlng througli the latter Hit water transmits Its 
energj tti the rotor Such turbines huv< ver\ large and 
correspondlnglj heaw moving jmrts weighing iminv 
terns 

In the Kaplan turhim the gniidc vanes He at right 
angles to the rotor hhidos Plie heaw rotor Is here re- 
duevU to a kind of shlits proisller having either two 
or four blades 

TlirouKh such a turbine the water tan pass at ver^ 
high Kijeed so that the dlnim ter of tla nttor tun be 
rwlumi to one half that of a hIiuIIiii hranrls turbine 
Chunks of ice tlndter frugimnts etc width might 
wreck a hpanels turbine, can easllj puss through a 
Kaplun turbine 

A» n g(n<*rul rule the Kaplan turbine rtifatis foui 
times as fast as a Francis turbine under 


wattr was etmsirmted TIjN trdniu 
tun sea whtn agitated give ii very 
leuINlb reprise atilt It HI of the At 
lantb Otsan The lmltallt»n was 
assisted bj nuinv sons td Ingtnloas 
water (owtrs tu brmkuwavs 1»> 
nuans tif wldrli liuiitjntts t»f tf»ns of 
wattr was bulled ugaiiisl tht sides 
and ttver the tIeeKs of tie IHth PH 
gilin sbl|) quite uftu tilt fashhm 
ill width tht tit I an must have 
Imndletl her pndtdvpt in lO’-'O 
If the shades tif Tohn \hUn and 
Milts Siandlsh were hovtiliig about 





Section through a Kaplan turbine 


Ihe KiitiriHiilng mm hint eonsista 
of nn ojlhiirniug furnute and two 
small moving platbinns—one to 
cum the tliill tottN lutti the furnace 
and om to bring thosi width have 
lieen shans^md liatk again The oil 
fiirnate u)HrntCMlh\ i omprestjUMl air 
undt r b*) [HMinds jvrt ssnre ijtiwer 
hainuur and tarlHirondum wheel 
are shown In tin hntkground of the 
jdtturo Tht left hand moving plat 
form ordiiilu wlildilsHat carries 
tlit todls Into the fum ice where 
Hit V are heated K man sitting In 


we womki what wtiuld have tiwn their im n>lexetl opln front of tin intwcr luimmtr with Ids liaek lowurti the 


Ion ot tilt laiftirmame 


olisuvir of the pltiure ami wUli tht tarlmnindum 
Wilts! at hlK ilglii hand takes tht tools 


slrallar conditions so that the highspeed 
d>namo can be dlrectlv eoupletl to the 
rotor and belt and gear trunsmUslons are 
dtme away with 

From the photograph showing the cas¬ 
ing and guide vanes for u RKXi horse 
power turbine, their extreme simplicity la 
evident The Kaplun turbine has a fur 
ther advantage, It shows no fulling off In 
etfldency wh«i running at less than full 
power The rotor blades are adjustable, 
their InclUmtlon can lie varied according 
to the load The incllnutloii is controlled 
by the Urge lever shown above the casing 
The old “umbrella” type of dynamo 
driven by a FrancU turbine impreased 
the laymen very much, but gave anxious 
hours to the eUtlon engineers Now It 
will he superseded by fast turbines of the 
Kaplan type, with lightly loadetj Iwnrtngs 
and compact rotors Standard high si»eed 
dynamos, as used with steam tupblnes, 
will be employed, and in general apiiear 
aneo, such a plant will greotly resemble a 
steam turbine Installation 

A Movie “MayfloweC' of Steel 

A RKPHODUCnON of the ‘ Mnv flower' 
haa bem *et up In rhnrlcft Kay 
studios In Hollywood, CallfomlH and was 
used In the aiming of “The Courtship of 



The left-hand platfonn rarrica the dull tools into the fumsM the other tnnxlHtinir of a pwrieo 
of small water filled huoket* brliurs them back to the operator aftrr h senpion with the hummer 
Inx and arrlndintt maihlnc* in the right beckgrownd 

The chisel sbarproing machine that keeps a big granite cutting shop supplied 
with keen edged tools 


lUit f>f till furmm hummer^ them into 
Hha[K grinds tlatii wlHb still hot, and 
ih(M (Irops them back ufKin the right 
luiiiil (hiiln 

Tills (liulii (ou^ists i,f a **erlP« of burk- 
tts nlihli art tt llrst lilU'il wHh brine to 
te mpi r tlie < Iiisi N vv lu n tin v are dropped 
in liot tlu (iiaiii movis4 uhmg and 
awav from the oijerator the brine Hows 
(tut and MK.d water Hows In so that by 
the time tluv iiuvc reached the end of tlie 
(haln In the foreground the^ are cool 
riie elialii then elrnps them lnte» u recep- 
tnele stnndliik on the fle>or, which carrlea 
them ImiU Into service 

Where Water Pumpa Itaeif 

A n Oixgon mine well up In the moun- 
tains bus taken advantage of itn lo- 
(utlnn to pump the water out of its gal 
h rlts though its mean depth ia about 600 
fei r without anv < imt nave that of In¬ 
al ill la I Ion The water llterallv pumps It 
aelf The ret Ilea in the fm t that the 
mine hKatloii Is such us to make posadble 
tin tonal nation of a pttwer ttunie, earry 
Ing fh( ualtr o/r into one of the nearby 
vullevs and giving ii I'SH^-fottt head iJnee 
the thing is started it runa on indcflnUoly, 
tin |>ower from the llumi lioing ample to 
run rJie mine pump 
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The of nil birds atUickinv n n'd shnuldrrcd bumird wh«n 

Ihti lattfr fHiUtfht n ronnUnu uncKnnfortnhly plow to thQ 

lint nf thn former 


The Htandinff feud between the nereech owl ind the 
lerxer hawka 



(llii nature writi rn siuiu of tluiii unforlu 
imtilj faktts lm\i tl* rlxed nnuli Mtnsatlon 
fifiin tli( tiuii^imd Intllhiitliin ol wild aul 
iiiiiN til uiKidst In (lualh Hlr^l^^,lts Most 
rtu(i» TH HnJo^ a ll|,lit In lla. and 

t^siHflallv HO 11* tlu iiKiral rin|M)ns|hilltv 


for llio lark of |iuniMiill\ liHpiiens to Ik w uutlnx 


PUthed lialtltH for tla nu r* 


Animal Animosities 

Fact and Fancy Regarding the "Deadly Hatreds” o£ Wild Species 

By S F Aaron 

DrawtnuK by the Author 


(iiiiineH Till dmr and (ho hog hute u similar but pioli- 
ul)l> u lesH puri»H« fid (Otiiity for all Himkes The well 
known uhliiiowity of the kingbird toward nenriv hH 
liirdH wItUh It niiiHt resfird en potential egg atealcm, 
itu KlmHivr wnrfun dw<lured bj the purple martin 
ugiilnHi tiawkH and crows, the battUs between robins 
and ihJevlnK’ grackk‘N and the Hiisph Iona directed 
toward Uu ju\ bv »ll small birds art merely develop- 
intnlH of Half preru r\ut|on 

The ft lid liotween the sparrow falcon and lla tmah 
larg* r relatives tlu red tailed and red ahcmldered bn»- 
zards Is not so easily (sanprehended, for the big hawks 
(annot leadlly reath the young falcons In the narrow 
tree tavilhs and wliiri tile neat Ih always guarded 
It may Ik nan suapklon and tite knowledge on Ihe 
IlLlli falcons part llml tlie buzzards ndght enjt)' fat 
\oung fahnii itu animosity sliown Is nevtrlluless 
onl of pio{Hiill<iu to liH cause, the falcon giving evl 
dence of a wing power ts|ual to that of an\ bird of ItH 
size, Hwoops from far above 


usHUKHlnatlng reJatlvc*M, commonly attack whatever may 
esmie within reach of their deliberate, but no ICM sure 
gruHp and the puncturing i>ower of their swofd like 
proboscea. The Intended victim umy he endowed with 
sting or severing Jaws, but the asRtsalns do not hestl 
tate and occasionally a yellow jacket nr u polUtes wasp 
may be seen with Its vitals pierced, effectively apply 
Ing Its Btlng to the bug, one dying of enforced muvemlu 
the other of Injwted venom 
Swifter of wing than most predacious hexapods, the 
robber fty represents among Insects the position of the 
hawk among birds, Us utta* ks are often made In raid 
air It does nut hesitate to jamnee u|Mtn was(« or liees, 
generally seizing the victim from behind with Its long, 
strong legs imd In such a niunnep that It < annul Im 
rea(lu*d bv the sting Occasionally It risks too much, 
as whin attacking tlic digger wasiw the extended and 
ilexibic alxlominal p<niole iiennlts (he sting to pitree 
the ilv The big lihuk isibber dy also sonietlraes clashes 
with the ipic'en of ho rut (s the beautiful big sand Idll 


sake of hghting or long ton 
tinned contests for nn\ umsc 
an rare or ma\ ne\ti imur 
anioug tla highh oiganl/tsi 
(reatures l>espUe tlu tonfln 
mil struggU for exlsbnct Ite 
tW(H*n tliost that pnj oi in 
pnvetl Mimn ami tht rlvalrU*s 
during lla milling siasmiH iht» 
Inliahltants tla wilds art 
gtmepuUv prom to avoid him 
tniths that nin gain lla m 
nothing hut woumN Most 
crenlun^ fulh lompnland 
thflr owTi |siwcrs and (host 
of other^^ (apnhh of InflUflng 
Injiirv Mild thiv om nnv\llllng 
to risk ixmslhh hurt or cvin 
tmgfige in vlfplmi cflort to 
little pur[mse Thus tlu puma 
and the hi ars though an 
dmihleilh (iosM(»ssln,^ a hatud 
for < aril otiu r dm h» tlu Ir 
weeklng simlhir gjum hold a 
tniee ran Iv If ( \m luoki n 
tlu stories to tht fonltMr^ be¬ 
ing pun iinnithm Lilt UiUat 
and the ('unada hnx in those 
regions where tluir habitats 
merge fuliv n mjxx t e:u h 
otlur evtn vvlun om iw him 
gry and I hi olher has made 



The rticn trinrrHllv Iwt-ln th<K vainly tryliiif to 

l*lt rfi Ihi. ht-dlcH chitinona rtmt of mall then the 
hntlc iielArM the maiaudei « l< g »nd thi latter uatully 


Upon the back (»f Us enemy, dlggi r and there Is either an Instant Hoparatlon of the 
sonutlmes stilklng nnd bui contestants or (lu roltla r drops lifeless to the ground 

Ing the fuilhers ivvay hut iK*forc Its sdietto-llke prolKiscls can stab Its o|i|rt>pent 
rarely If evei disabling tlu In mu h (aM--., huwtvcr all the animosity Ison the part 

larger bird so that Its n treat of thi rohlier (ly 

Is <heck<d Tiger bcstlcN also arc* willing fighters, often when 

Among tlu n pllU^s certain they do not Hecm to gain food tlu rehy though this nmy 

feuds exist that aw moiv dlf nsuilt from errttr In pUklng the victim whbU inav 

IlMilt to (\phdn sm h Is the make a vhtiin of ila m I he <?lt Indeln dissnol liesitate 
king snakes dcsin to di^stroy to (onu to grips with an assMssiii bug tla nvsful mlop 

all poisonous and scum non of the latter width effecTUiW warns away the verte 

Miioinous s)M<hs larger nnd hinte lnse< tivot n having no terrors for thi bei Ue This 

WHMiilngh non powiifiil than is an ariiiir that anv lovir of a gmid scrap will (blight 
Itself Nor Is It understood to witness crushing Jaws and a (‘oat of mail against 

whv (he rattlesnake shows a a pieiclng sword and If there Is not loo inu<h differ 

nadiness to Intlh I Its Imrrl i nt f In sl/e and sticnglh Ihe more agih and bett* r pro 
blv aggitsk-ht def(ns< U]>f>n bshd IkcIU always wins h\ pinching off the pn»bOH 

dogs cuts larg< r birds and i Is, or (he entire head of Its adversary and then'feed 

bunmiis and rfgards with In Ing uikju it Jn like nianmr tlu tlg( r liettlea armor 
difference the lu imiss of a n(*i'<h d I)Upih»sc whin It attacks or Is attacked 

horses and catth unless trod h\ u poIiIm r flv and this oci urs not unfrequently The 

(bn upon Its «nmlt\ for the lontle <un sil/e only a bg of the fiy and the robber 

hog Ifi natural tnoiigli It mav cannot thrust Itg dagger Into the l>eeth hut both are 
seiin strange uImi considering e\iei dlnglv pirsistnt rolling ovi r nnd over in the effort 

the small IntdllgcnK with to gain the fight ihe rohbi r s wings keeiiing it giner- 

which vve iridlt leptlbs In allv on top and e\(ntuany aiding It to gel uwuy though 

gcneml, that tin skunk and oftcu with the Iohs of u leg 

some Hnakts nudlly distin A very isitaln unlmositv of long standing Is evident 
giilsh hcrhlvorousfromfaniiv h\ the iHmlists lietwfsn colonlis of nnts notably the 
orous uniniiiN fits Ing from Mg him ks and the eipnillv large red and brown hikhIih 

the latter and nppioaihing Utih common In our woodlumlh and Adds This 

deer and (allb to feed upon war with nioh like nmnagtmpnt no drill nor gincrnl 


R kill and that (lust most only by HRiridrinfi thut mrmiM'i the flb^s (hit tlicv attrait ship exhibited, hut none the ](»sh a combination of nc- 


grouchv (unilvora avoiding Robber fly and tiger beetle numn^ Uu Inseds nnd thms und ii di tcnnlimtb'n that Is wortliy of i>airlollc 

their own kind (\c< pi during • (heir allies that sixslllt anl (miilallon the part of Jiuinnns Pop defeat only 

the hrw>dlng urgt and at odds with all ntlu r (n iirni«N mosUics arc most hltbrU cxintssed though munv of (oines by total unnlldUUlun is t the (wo csdonles of 


keep from jHrsonal (mmmt( Is Is sulIUUnt t\ld*ii(x of ilu more highh d(vibi|>ed six legged bundlltl know thiH^ umlint ftudlsts but ehante to be established 


a eomnion Indlnallon 

The fighting f)f iimbs over iidstreHsts of a (ommon 
choice Is a usual thing among tin laamnmls and birds, 
hut these an Individual affairs nrsm tin spur of tin 
moment nnd tin \ nneU nnan more than a hrhf scrap 
one cont(Htiint dther <pil(kl\ ^,((llng the woist of It 
or the two bat king off wllh miuIumI le-^inU and *mh 
going Us way llowtui powttfiil and jkismiMv bbH)d 
tidrstv the op|HHuntH tin \ an < omtuonh too sens! 
live to Injurv and [min (ofontlnuo rc{tl\lng it This 
Is also tlu (ns« among doitnsib iinhmils e\c( pi when 
tlnv havt lusn I'sptdnih Imd to oNinonu f* ar and 
hurt ns the hull dog and tin gmin-c<Kk 

AVllh some sp( i b s ns Ilu tbs king nilgratorv birds 
these rlvalrhs an forgoinn and the fonnor s<rapi)erH 
mix nndcablv with etnh ollnr Among tin polyga 
niona oontlnuallv breeding siKsles of warm tMuiUrles 
(tr thnt orlglnattd linn as tin domestb fowl and tin 
pemsKk tluM riviilibs (intlnm ami thus also with 
tbe herding mammalM win re tin wuvk»r mivUs are l^er- 
pefuallv driven off by those stronger 

PeudB betwiTn difltnnt sT»d(‘S oiu or both of which 
ihreaten ilu safelv of ilu oibirs voung an not un 
common and this is tlu (hhf (iiiist of such hatreds ns 
exist between the wlbbnt und tin wolf (lu mink and 
Ihe tox Ihe nircfMin and tin wmsds Ihe enmity tlnit 
the crow dlsplftvs toward tlu hawks is an example 
and It Is shown nl»*f» bv th( siispbion with w bl( h all 
herbivora regaid rneml)eis of Ihe larger fdlnes and 


flnlr pt(‘rs and dw lint to mix with them In the stnig 
gb for existence f)tliers exc’Oed theniummaIs In daring 
and plu(k Th(‘ wulal hMiienopteru with their stings 
as weapons for the def( use of tlu colony habitat Ions 
are examples of the highest d^'f^lopment In the expres¬ 
sion of that wliUh nmy las called nothing less than 
patriotism The animosities these valiant Utile crea 
tores sh»>w toward anv cmcuiy thnt may endonch upon 
till pa|s r m st or the hlvi are endless. It may np|)ear 
Atrunge that the soMtnry bees and wasps do not show 
this same spirit generally In defense of their n< st« hut 
this Is explained hv the fait that the larger (features 
glvi the diggtrs and imid (JaulM>b* little c'om'ern and 
It mav 1)0 assumed thnt the encroachment of molea or 
shnws or lartli boring lieetles would be resented A 
(IlgT^er wosp that only prevs Ujwn Kplders has been 
si'en to attack und drive away a large grasshopper from 
tin vlclnltv of lh( hmrow 

Whether fighting In defenae of the neat or bec'auee 
the dvHlre for fmai the anbroiH»ds prefient the most 
daring and valiant warriors Hn(i the buttles that re¬ 
sult an* (he namf probmgid and vigorous Often the 
sl/e and prowess of the attacked cut no figure In Ihe 
deb rmlnatloii of the attackers Thus the roliher files, 
tlu tissassln bugs the tiger bi>et1ea and certain fti)lderM 
eagirlv seize upon freatures far larger and more 
jHtwerful than themselves and those also capable of 
Inflb ting injurv or death The wheel hack bug the 
conc^noHc and the flat stink bug or anv one of tlieir 


within ranging dlsi mcc of eat h otiior nnd war is (?er 
tain one trll>e as though at a signal making an on 
Hlaught ujMjn the othei i)ei haps covciliig its stores of 
food, but it mav be there exists an uta lent hereditary 
(malty 



Tlw bug ii the aggreaeor but ooMutunalhr it bttea off more then 
It can chew Agalnit the wup the aawuuln la very likely to 
perleh by potnon thooch nomotlmea he In able to hang oo and 
take out enough of the wup a internal orgoni to produea 
mutual dnth 

Awawtin bog tb. raud-daober wup 
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Rotary Car'Dnmplng on a Giant Scale 

D UMPINU a car of coal In 1 mlnuto 10 itec 

onU^ with onlj one man, unskllleU und o 8 i> 
horwpower motor—that Ifl the feat belnj; performed 
dally hy n ret'cnt Installation at St Louis Utth only 
the first unit of the ( ntioklu power plant cotnpleted at 
the present time the 
coal consumption aver 
atfes hut elg^hL curs a 
day Under the burden 
of elffht cars a day the 
continued oiieratlon of 
the dumr»er seldom ex 
ceedH twenty minutes 
The completion of addl- 
tUmnl units ^^ 1 I 1 , of 
cimree, pla(*e a pixatei 
burden uixm the dumper 
hut It is InterestlnK to 
know that with this 
minimum loud the lon 
trHt*torM feel the dumper 
pavH for lisi If In thUL 
and labor saved Tliev 
contrast the rotary 
dump metho<l with the 
bottom-dump method 
which usually re<iulre 8 
the labor of tw'o men 

for thlrtt minutes to unload one complelt car of coal 
From (he methanbal stun<liK)lnt tin mts linnNin as 
is the case with any rotarv typt of uir dumi»tr has 

three dlsdm-r Ainethms to [jerforai \U (In lotathm <if 
the lur through an iiugle whhh will )Krmlt the dla 
oharKe of the iiia(j< rial siipisirt of tin < ui (tn its tlie 
ping side, and the clamping of the uir at 
the (op In spite of this mulilpU und 
seemingly (.omplltuted action, !h< ojier 
ator In this law., hus but on* controller 
hundli* to om rate Tills c^mtrolhr Ik of 
the drum tvpe Mhrillar In di sign tn a 
Htrotl-car i-ontroller And wlilh it pro 
\IdeH stH^ed control its jirlm iry fam tion 
Is (he starting of tla rotating motor Ml 
other opoiatlons art < areal for automat 
bally by limit swltdies 

With tia cur In tin notTnnl iwsltitm on 
the dumper the t onti'olU r handb Is in 
the mutral iHisIlltm io begin ihe cyde 
of operations the operator movts the con 
troMer haiidl* into tht extn mt birwunl 
position Uotullon of dimiixr and mo\e 
inent of tla transb r table start immedl 
Hltlj UiHrti ndatlng Hu n in*” 

Jitilon Ibnllt on Ihi side of oiu of ihe 
roller rings) operatts a (ruck limit sw Ih h 
width In turn, starts th( toptlamp motor 
This motor pulls the four top damps 
downward Hlniultaneoush, until all four damps lune 
become firmly stutixl uixm tla top of tin <ar and ha\« 
exerted u predetermln *<1 pull ou tla operating (jihhs 
When this predetermined pull has Ihhii rtmhetl It <llf^ 
lilaces un Idltr, operating a load swltdi luttlng 4 »IT th^ 
motor and setting u high torque brake 

With the car then flrmlv iidd to tis dumping side 
and clamped at tht top, 
the dumper continues ti> 
rotate until tlie rotating 
motor is automatballv 
stopped h j limit 
switches at the tnd of 
the rotating mo\tment 
Up to this time all thf 
operator has done Is to 
move his c o n t ro 1 le r 
handle from the neutral 
to forward iwsltlon 
IIo now mo yes his eon 
trolUr handb through 
tiH neutral jMisItlon and 
Into the extreme re 
verse jKwItlon Tills rc- 
the direction of 
the rotating motor and 
the dumper returns to 
its normal ixiaUion On 
the return, when the 
dumiier Is within ap¬ 
proximately ten degrees 

of Its Initial iRisltlon, the top-dump motor limit swltdi 
is trlppetl, whUh aaioiimtlcallv reverses the direction of 
this motor and counterweights raise the top dnmi>ft 
to their Initial posltbm When the top damps have 
reached their uppermost iMislflon the clamping motor 
U cut out by a limit awlteh operated by one of the 
clamps. The rotating motor Is also stopped on Its rc 


turn nioveiiuait by a limit swilrh iind the mils are 
held In Cfirrect allncineni hy u wdcnold bniki 
Tla oulstandlng fmiure of this <ar «luni|H i is Hk 
fool prtH>f (sinstrui tlou and Its slmplbUx at oiHmllon 
it Is InqHisslIUe fni the operator to portorm tla (\(h 
In an\ fUher than tla (orred wav 



Two views of the gigantic Jaws of the rotary car dump at Cahokin (St Ixiuis) power plant Twenty minutes’ 
operation of the dump takes care of a day's fuel—and in this brief interval the big machine more than pays for 

itself 

> 

Determining the Fire Hazards in a Forest 

T ill prtndpb of (he »\ai>orlmeter W ippMcil in an 
inttroKtlng way tn tla Innir-iell eMijM)rlmc(cr In 
\entcd hy Mr d (. Hale-* Plixxtor of llu 1 n moii( 

I b\|Krimint station near Munitou, (Vlorudo in 

tills N}teilal form of e\niM>plMieter u round wbk leads 



Airship equipped with condenser for recovering water from the exhaust gases 
and thus compensating for the weight of the fuel burned 

111) from a uscnolr holding iilsuii a pint of wattr and 
nnmei ts with a Wat y\kk spivad o\tr a disk JilK>ut d/i 
imlies In dlamcttr Ihe (la( wbk roiiresints tht sur 
fact of a h if Ihe iIIkU on whbh tla (hit wbk ivstn Ih 
IHrlontlid wlrii a nunihi i of holes whbh m i\ lie con 
sbbud to nprtKdit (la stomata of a leaf b\apoPii 
tlon (iin tlanfon inki iilaeon the umlti sbh of tin 



Assembled and disaHsembled views of the evaporimeter, which tells the moisture conditions of the forest trees 

and their susceptibility of the moment to fire 

wick The metal r nlwyo and In contact wltli the 
wbk Is blackened to nimorb sunlight Tla ipHtrument 
N placed In nn exponed |S)sltinn so that the wind <an 
blow over it Tlie nmd'tlons of evnp^>raf^>n from vege¬ 
tation are, therefore appromhed very closely 

It has been detenalmd that when wuler ivarstmtes 
from the evniwrlmofer which we have Just described 


at (Ih rutc of tw*nt\ grams In twenty four hours the 
condition'' for fonMi fii(»N are approaching the danger 
llni 1 liN Is a tcniailvi standard aubXx-t to correttlun 
UH further duiti uic u(cumtiliitcxl Other (cmdltlons are 
taken ni<onnl of In dturiulning tire liurard such as tlie 
..HHti or dM ctiiiradir of grass tmd wmls tlie number 

of conifers in the for 
cMis and MO forth In 
Octolier tl)o hurard Is 
greattr than in June 
with tla same rate of 
I \)iIHtr itlon It some- 
iliia*s happens that the 
f\M[n»rlmi ter absorbs a 
H|]v,hL aiuomit of niolft- 
tun and adunlU be- 
toiiuH laa\b r At such 
a IImi tla rt Is no dan- 
gei of Wri 

Tin parlbular eyap- 
nrliinter In use at tlie 
Irtmont Forest K\i>erl- 
im nt Station Ih the 
sfimdard with which 
otiu rs us* d elm where 
an coijqtnred Others 
are made us nearly like 
this one as |Hisstb 1 e and 
(.allbrated The call 
brntlng Is done phu ing the standard e\a|)orliliettr 
and those under test on a labh wlibh Is c vjiosed to the 
sunlight and ridalcd slow!; and at a uniform rule by u 
waft r motor so tJmt tla (onditlons an exactly the 
Hiina (III all tla liistrumentR, Tac h evaiMirimeter Is 
tnnfallj weighed at Hit Uginning and at tin end of 
llu lest and tla rale of evujiorallon com 
p)in d In itiaklug tla comimrlson Ihe 
ratio Is carrlisl to lla third dcnlniul place 

Recovering the Weight from Burnt 
Fuel 

T O maintain the eciulllhrium of an air 
Hhlj) Intlated y\llh eltlap helium or 
liydiogtn gas it Is n(H-esH,ip\ nt times to 
valvt or In otlar words rHrmlt some 
at tla „.ns to in ordtr to conii)en* 

salt foi tht yytlglil of fut I consunad hy 
tiu tuglms or to nvtrt'oim (he expansion 
of tla gastauMd by tla htat of 1)14 sun m 
IIM s 

How to (om|>ensnte for the wtdght of 
fut I lost and also to maintain the lifting 
kMs at an tvoi ttmiierature so as to istn 
ser\t till tostly htiiam width in tla fu 
laie is (h'sllntd to supiilanl the dangeroUM 
livdrogt 11 gas in lighter tliim ulr t raft 
piescnitd a diOlt lilt prolitem for Hovem 
Hunt tngint'ers Vlthoiigh Du extHrlments 
wilt linanced and s|HHisortd h\ die \lr St'rvlce tnsllt 
sJiould la gl\en to Itunau of stanihinl sclentlstH for 
developing a ttalh siuetssfnl dt \ ict 

The ettndt nst r ronslsts of 11 serif's of long slender 
pl|HH 01 udsh trjj IntluH 111 wall Dibkmss and one 
Int h In diamutr comprising some tdt) fts't through 
Dm Insldf of whith gas is (omliuftd on its way from 

Du txliaiisl jimnlfoblH 
of tht engine to the at- 
mosphf rt 1 h t ulr, 
swtsjilng over tla out- 
sldi of tht pi|s»K as the 
alrstdp Is in motion. 
ciMilH Du gases and the 
comb Used Wilier ynimr 
Is drawn off from a 
stliaraior through up 
P r o (I r I a t H I V located 
tlralns Tht efflt lent v 
of Du dtybt is suth as 
to prodiu t t noiigh water 
to welgli appuixlmately 
Du saint as tht fuel 
t onsniia d 

llu apiMtiatus width 
of lustswlly hud to be 

built IS llgltt UH (SiSKlble 

In order to jicpiult Its 
use on airsIdpH welgha 
only about I'lO poundn. 
(HimpUde N imule of 
aUinilnimi and altiiidnitm alloys and Is Hiitfident to 
takt tan of tht txhaiist fnnn two l^tghorsetsiwer 
tnglnes 1 lie eintbrnt »if Du apparatus was evidenced 
by lilt ment sius'essfni trial filglits of the Army Air¬ 
ship IM at I angUn Hi Id \a and Du Aberdeen Prov 
Ing (irouiuls Md and It N <|uirt likely that same will 
l)e InstulUtl evtsitindly on all servbv airships 
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jnR progrofis of Ith^as 
much uiH>n (rom ftrtllbu 
tloii Manv lileuH ne\*r tNiir 
iidcHiuatp frnlt Ihmuiih*' they aro hold back 
hj pivwnt. HiiindHrdN of wcliolarly proHon 
tiitlon \\h apt tl a inoft Infornuil and 
unMiidMl priMiitidlon of Hiu,MHtivo ideiiH In urdt r to 
K|Koil nj) ilu fcitlllYution prmt^K Sonic wltutitlc Jour^ 
ualw ulnadv approach tlm Idoa hero sugjfeHted bur do 
not It is thought, odldully rc*ooKnl?.e It 

thinkers are those >\huse minds pursue a 
thouul>t Htra)t«lit to Its conciuslon, vylth no dttlli iiU> In 
(ontvntration and )>erhapK \yltti hoiiu dttlluilt\ in sup- 
ph inb must niti \o and c^irobonitlyc inaU rial Opis>Hed 
to thos* Is the man whose mind strikes a suhjtH t like 
H dum-fhini hullet A dum dum spn ads out at one© It 
tears a hig hole, hut It dot'sn t Kti ^ar The dum 
dum mind llnds dltllcult) In tiulshink whiit it starts, 
liocause tla Impiut starts nssts lutloiis lati rall> In all 
dlrtK tlons Instead of straight ahead It Is distrm ted h> 
the push and pull from all siden, and isrhiipis has an 
unLonscloiiN reHlstanee acmlnst fiolnK ahead Its results 
are apt to I>e bulky hut frutanenlurv, uncorrelaled not 
eleun cat, In extreme uises, incoherent ahd Ineffistlve 
The dum duin mind Is less likely to produLt coin 
plated aohlevementH of aecepted merit I lie armor 
plerelng" mind however, would fretiuently full to 
Its initial Impeliis and dins'tion If It wert* not for some 
exploslye xarliint Idta, orlRlnatlnj, in tills i»r another 
mind Very oftim smii a stlnmliiM <onies from the 
(xmihlnatlon of two \i Ideh dlfft n nl and ppcn lousl^ 
separated elements It Is umnnK siuh ehirants that tlio 
duni'dum mind Is at home if it Ik not fetihlng the 
inelnphor too far, the dumdum mind H tiun also like 
the explosive bullet oi tlie swondary < ImrM In the 
projwtlles which readuHl Purls from the HiiiH*rj;un It 
sets In iitoilon new forces new lint's of thought h> 
iomblnlng old elements 

To adopt a less crude metaphor Is It not true that 
many minds secrete vulimhie Ideas faHtir ihim iIil> can 


A Scheme to Salvage Lost Ideas 

ptwslhl> Is y\ork(»d out In the fonu yyhhh standards of 
wlmlurship dtmund for reputation? Are not such Idea* 
largely lost, like the sisires of muahrcKuas or the myriad 
MitcrmatoxoH? The iiiinds that give them birth are In 
many < aw » communlLiifive but shy or Iwdateil Where 
they have been willing to give their excursive sr^^tila 
tlons to the world they have been greatly ai>preciHted 
even tho greatly critlcl»H) Such, In whhly diiTerlng 
ways, were NleiRsche, Pascal, Amlel, Aurelius, Such 
a contribution, In u sense, Is Jung’s “Psychology of the 
Unc^mHclous,” 

Kven where there is some Interchange of Ideas be¬ 
tween scientists of a given field, then Is comparatively 
little cross fertlllrathm i>etween acndetnlc departments 
In lieu of compulsory continuation courses for all In 
struotors, or super seinlnurs, there should at least be 
In/cuTiiHl InterdofMirtmental discussion groufis In every 
college faculty 

Muy It not be possible to find some oommem channels 
through which valuable assodatlons of Ideas—Hashes 
and glints wiihli mav or may not stand ttm assay of 
vVrlftcatloD—may be put Into currency un<l made i)er- 
ruunently uvnllahle'* This Idea Is Itwlf an unyerilletl 
Insplrutlon, adyani'Ld f(»r (rlttclsm, is'rhups for experl- 
tmnl It comes to us In the first Instnnco fnun Prof 
I Itmmis l» K^l<it_, of \orlhwestem rnherslty 
It Is proiHiseil that the sdentlflc quarterlies Introduce 
an exchange and dfsctisslon defmrtment whose editor 
would seek for and select from the best commentary 
iiihterliil secreted from time to time by renders and 
HHWM_Uitiye thinkers. 

lurtlannon reviews of other jierlodhalH should In 
tiude orcaNlonul e\< ursloUK lnt(» widely dllTertnl fields, 
mid might well be Included in the same dtp^ctment 
from time to time 

For suih a detiartinent the name “Marginalia*' l» ten 
tatiyeh offer*d as suggesting the ty|K of Idea which 


a tboogbtful r«a4«r jaU dbwn Ifi his 
margins, ContrlbuUonB might be limited 
in length to one paragraph, might be 
limited in each Issue to one general flald but the aub* 
Jecta announced some months in advance, might be 
made umaiyniDusly when desired. In order tbot no 
question of scholarship might Inhibit the exchange 
uf ideas. 

Tests of Natund and Cidtnre Pcaris 

A SIMPLiK bptlcul method of distinguishing the Japa¬ 
nese “culture" pearls from wholly natural pearla 
is dct*crlbed by Dr Ii El Wright in the Journal of the 
Washington Academy of BdcncKm, 1023, vol 13, p 202 
In a Itaud of mother of peftH, such as is always for 
the nucleus of the ‘culfuro" pearls, the nacreous layers 
are not com'entric to the surface, but are approximately 
plane, being pumilel to the surfat'e of the shell from 
which the bead was tut Now normal to this surface 
the refiecting |K>wer, and consequently also the opacity, 
Ut at a maximum whilst at degrees from this direc¬ 
tion (that Is, looking nlong the lumlme) there is a 
minimum uf refieotlfm and of opacity A “culture** 
pearl when viewed In a strong reflected light (for exam¬ 
ple, with tho observers buyk to the sun) shows at the 
upi)ONlte iMtlcH uf one diameter a small bright spot due 
to tlu llj,lit reflected from the lamlnie of tho enclosed 
bond of imdher of itearl In a strong beam of trans- 
mltiiKl light (arranged In a closed box with lens and 
mirror, the iieurl resting In a drcular aperture) the 
“culture" pearl shows two positions of maximum opac¬ 
ity, whilst the natural pearl Is the suine In all positions. 
A third method which is applicable also to “culture 
pearls ctmiainlng a real iwarl tis nucleus. Is given by 
an examination of the walls of the bole drilled through 
the ]>euri The pearl Is illuminated by a atrong side 
light and n minute liead melted on the end of a gold 
wire Is inserted In llie bore to act as a reflector, which 
Is xlewed under the inU rt)scoi»e The behavior Is th«i 
RuhNtantlally as In the other tests 


Saving Pulley-Power With Cardboard Discs 


MVEiRAL years ago, 
in some i xperl 
nients condiu tod 

yvlth high roiHthmnl hikmhIs the attention 
of the Illvertinnk Laboratories of (i«neva 
III yyas (SUihI to the relatively large 
ainrmnt of power r*t|UlrtNl to iimliUuin siuh speeds As 
is well known, tlu la ad nslstaiue of thi air against 
a iKidy inoylng thnmgli It Is pro|>ojthmui to the square 
of the sfieed yyith wlihh the Ixidy itioyes and 4*onse- 
qtientiv the power ixxinlml is piofportlonul to the cul»e 
of the hihhmI This means that doubling the sis'od of 
a moving body quadruples the air rtMlstantP and tails 
for eight times tlic power The IniiMUtuDcc of this fait 
is well iwognlTcd in uenmaulic's nie fait that ulr 
plane simkhIh haye noyy l»een attained which arc pruitl 
rally dmible the maximum attainable at (he dose of 
the war, and this with onh a very slight Imnns* of 
motive power it Ms how sm i** ssfni n«ronautl4 4»nglnecrs 
lm\e bn n In ndudng the loud rcMlstnnte of air* raft 
This naturally suggests tlie quc'^tlon of iwwer lonw^s 
due fo air reslHtHni*e In fly wla^els anil line sluift pullers 
Of course anybody yyho stops to think for a moment 
renllKes that a certain amount 4)f iK>yyei is wasti d in 
Htlrrlng up the ulr nbonl th* reyidying simki s of a 
machine taillev \MiUe the condltifms itre\alllng in the 
case of IV body moving thmugli llic air ma> not liold 
In the itiHf of a reyolvlng yvheel vet the fads cited 
alsivi Indkatt* tiint [wwir Iowm'h, due Ut air resistance, 
inuy i>e 4x»nsldiruble TIve two practical that 

arlae an Hist hoyv much isiwer is thus wastix! and 
second hoyv can this waste be prevented h\ means thnt 
will not cKiHt more than the suvlag e/TecNd Th« an 
Bwer to tin sc questions lias lHH.n found by actual mea 
Him mints only yyltbtn the last year 
One mituiallv thinks of trjiug the experiment of 
running a pulley In lh« air and In h \avuinn and mea 
surinp I he ptiwer rtNiuInsl In the two caw's Suth a 
pnHsdiire Is dir«st and scientific hut It Is n fussy ex 
perlimnt to ixrforni and olTv rs no practlruble means 
of ellniin itlng tla yyaste once its magnitude has Iveen 
rneuMunHl Stn am lining the s|x>kes ftf pnlUys Is also 
a i>osslhlIlt\ hut 11 is an ojsn (Utestlon h(»yv tfPettive 
such a nidhod yytaild tte In the nftuul rase The 
method flnnHy (nu)!oy*il wilt iip|K.nr In the folloyving 
description of tla nc timl t vtkcdnicnt i>crfoniiod at River- 
bank I^vlsu at orb's 

The iioyytr (xisiubd lu producing n rotational mo¬ 
tion Is given by the wdl known fornmlu 

II p „ X n r M X T 
WIOO 

In which T Is the torque on the driylng shaft. Tlie 
torque nMpilred to drive the pullev was niPRsured by a 


simple but very effectlvi toisiue dynainomeler, deylseyl 
for the puriKtse tor the working out of the details 
of this Instrument, credit Is due Mr 11 K Usenliour of 
tlu Ulverl>ank Udsvrutorles, A standard ^ hp yarl 
ahle-sjKSd inotur was nlcclv mounted on trunnions so 
as to lie free to turn nUmt the Hrtnalure shaft The test 
pulley was tuoiintid on an extwislon of this shaft The 
reaction of the load on the motor <ase lends to turn 
rills Tho btree rwiulred to balance this remtlon yvas 
nieaHur»d uimui a Mendily* spring balance Tlie product 
of MiIm f(»rcH‘ l)v the length of the leyer anii on yvhhh 
It was aifiilled gives tiic value of T In the CKiuatton for 
naiiputlng tin hoi-st inmi r Tlic simhh! was measurt*ti 
with a stop watch and u ludioindei applied to the 
Nh ift ^ 

A W4>od pulley with a flinch face* Imlu's In diame¬ 
ter with four flat sp4>keM emh 4*^ bv b Indies and n 
rlia 7/10 inch thick was rnoimied on tli* Klmft At a 
Nfieed of 1H-M> rpm tin force on tin balance at the 
tnd of a indi h vt r arm was fl t7^» poimds Tlve 
C4unputi»d horstiKiwir e\|yeni1ed was J4fl a very ui> 
pptilahle fravtlon of tho load which sudi u pullev might 
Ik? ox)»eotiHl to curry 

Two (ardlH>iird dints were then fitted to the two 
ddcM of the jnilUv thus enclosing the HimkoH Tender 
th('s< condUlouK thi force was reduced to pounds, 
ut u MiK*ed of 1850 i lun , and the horMtqHJWfr bt 018 
The Hiving thus efTis ted by the simple expedient of 
endoHlng the revolving spokes was 228 horac|>ower 
TJie pmccHs nlw matertaliy Increases the safety of 
smh a pulley 

In the following table, the results of a numlier of 
Nlmllar tests on pullevs of various types run at dlffG^ 
ent speeds are given These tests were made by Mr 
r T OlhhenM Elnglneer for theCJnlumet nnd Ilecla Mine 


Tifpt of PvOey 

Six* 


BPM 

Saving tm H 





withOiM 

Stfcl S RrmB 

24* xr 


BBO 

0O37B 

Split Wood 

isr x4' 

14* 

1760 

029 

Spilt WfXKl 

U* X «1 

a* 

800 

0007 

Spilt Wood 

12-xe^ 


400 

00124 

Split Wo^hI 


2* 

000 

00149 

Spilt Wood 

12* xl 


600 

OOS2I 

split Wood 

12- xt 


900 

00686 

Spilt w,xd 

12- 

iz» 

1000 

007B6 

Split Wood 

12-X«* 

1000 

00372 


It Is to l>e noted that the power loss Inc reases rapidly 
with both the speed and the Rise of the pulley At first 
glance, tliese Iossck seem negllglMy funall However, 
The operator who cares to apply these figures to his 
own power costH, taking into aceonnt the number of 
pulleys In an entire plant that are wasting that power 
throughout the year’s operadonii, will find that thl» 


yy Hstuge will represent the in 
come from no Im onstderable In 
yestiuent ThUH the total cost 
at eight cents i)er liorsetsiwer hour of the power loss 
in the 24 Inch steel pulley ghen al>ove will amount to 
abotil a dollar a year The simple plan suggested of 
converting the wind throwing pullej Into a revolving 
cylinder will result In a saving of considerably more 
than It costs. 

The Use of Waste for Building: Materials 

N a lecture delivered before the Koval Academy of 
Alts, Tjondon, on Wednesday, November 21, Profes 
sor A. P I^mrle dlscuHsed the manufRoture of build 
ing materials from such wtiKte miiterlnls as blast fur 
nate slag dnUers, clinker, and, In the nelghborhmal 
of Ldinburgli burnt slmle, the n'sldue from the stllW 
of the oil Indtistry Tlure are three ways In wblch 
these inuterluls can la* utilised—for the produ(tl(»n of 
hrlrks, for the produftlon of c'cmont, and as agtregaU 
mixed wUli Portland cement or plaster of Paris Th* 
general ladhod adopted for the production of bricks 
Is known us tlie wind lime process Itrtefly, this proo 
ess (xmxists of mixing the aggregate with a certain 
proportion of lime and water squeezing It Into a brick 
under u pressure of some two hundrcHl tons to the area 
of the brick and then sU aming under high pressure 
or in open steaming chambera, Pricks are now being 
inanufactun d by this process from sand blast furnace 
slag grnnulatt?d by being run while hot Into wati r 
clinker, biwn refuse, slate dust, and burnt shale 
Cement Is lieing manufactured by two Scottish steel 
companies from blast furnace slog granulated, mlxe<I 
with lime, and then raised to a high teraperatore so 
as to form a clinker In the same waj as ordinary Port¬ 
land cement was manufactured This cement known 
In Gernmny hr Iron cement can be wild In this condition, 
or onn be flnallv ground with n mixture of n certain 
proportion of raw blast furnace sing 
liie uses of these materials ns an aggregate open* 
the question of how far It is possible to reduce 
content of Portland cement, and at the same time get 
sofflolent strength for building purposes The objec¬ 
tion to the usual building slab made of cement is that, 
In order to be nMe to remove It from the machine as 
soon as made, the content of water hns to be kept low 
and consequently, the crushing strength of the finished 
slab Ifl also low Two Interesting methods of getting 
over this difficulty are the Oosdte method, In which the 
cement bricks were sliced off from the bottom of ■ 
column of cement and aggregate, and the method In 
which a heavy compression Is put upon th© bottom nnd 
top of the slab at the moment of completloih The 
Croslte process Is bting carried on In America, 
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OMC of Um moat Intcrwtlnv And* outsldt* the TuUnkhiimim by thq Mctropolien Mueeum f Art View 2 U u enmll ( rt#*k are mtidt of *lithih HixhI Hiift poiklMh cUy hnd are tuuWl 

Tonk Uia mo«t trorffcoua and Importmnt E*fyptlan dlsoov- bmni». hunte which 1h tclvcn a place of hl«h honor at the paintrd uml piohalilj H«te from the eighth century of th* 

«nr U tha tomb wf Ktnit Sell I (about 181%l29l! B C ) of hmd of the irroat atalrcaife nt the Metmpolltan Mu»cnm of (hriatian <m They may he uvarHcfl ai sculpture raUiar 

tbo XlX djmaitjr in tiw famoua Valley of ih# Kinir*B Tombg Art. It la only about 18 Inchra hlah but aprM'ar* Dhurwi of than pntierv there ir ao much e^i r^anion In the facca Th«M 

The eefttng In tli# upttlphral ohamlnr (a atfamed with a r*. heroic alae It wolghi 2fi'j iMJundt Ft datc^ fmm «1 out ate rdlr* of a time when tho art <f tUe Meet wm at « aUnd- 

markabU aetronomlcal chart or list, which is now being studied 180-480 3 a It U a mastirplece of Greek actilpturo Views silll and Ou.y spiak volumes of the great vitality of the art 

hy aatronomem M well as archwoWlsta. View 1 U the ball 8 and 8 are rhincac tomb fttfiircs, the long group King girl of the Kasl Alt these (brun»fl are In the MHrorKdltan Museum 

•M Vkrwa t ana 4 show aUr Uit^ The tomb was excavatwl muHlrians and Lbo slnclc figure Is a dancer The musicians of Art to which wo aiv Indtbfcd for the photograph 

THE LORE OF THE ARCHAFOLOGIST FROM THK STAR MVPS OF AN EGYPTIAN TOMB TO CHINESK STATPETTFS 
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Trifftui JtoMiA on^r of thi Trrfttv t«» hljthlj 
priied by thr anrlrtith 


The iLnhnn truIH* Tuber maunatum M^iieh 
Homertimn wtlffhii twi lv4* poutKla 


The while irufllt alburn^ which 

uBUftlly pruj<it* out of the ifround 


Tho Pcrltford iruffla * or French 

fNrfanMpontfN 


Four Tariettes of Iniffle shown externally and in cross section, with, in three instances, a microscopic view of a single spore-aac with its contents 

Truffles and Truffle Hunters 

Some Details About One of Europe’s Lesser Known Crops and Its Harvesting 

By William Alphon&o Murnll, PluD 

Ni tt York Dotanltsl Garden 



L\V Aiiinrlf iins know 

iiiiRh about trulllis Ik.'i ausp 
fhp> no\or Maw an>—except 
perhupM in mIIc*s on an ix 
MtHlonul dish of iiKut MH^^eU 
In a roMiaurunt hut laanv 
of our forel^ N»m population know llain 
InllnaUely iMMuiise tlie\ an uhuiidant in 
ltul> and roDcH^ and (Kcur tu sinutler 
(pmniltles 111 iiortlum Iuro|x urd Mi; 
land The truffle gets Hn uaiia fnmi llio 
f4*tln word Vahfr and tt octurn Hingly or 
In small clusttrs In Ha tadi Ismutii (*or 
tnln kinds of trees In slmpe it Is rounded 
or irregular, Hlsait tib bI/i «>f a wainni, 
and ^nrles In color and inarUlnffs luiord 
ini! to tlie sisxliH, ofttn Ixing black and 
coverwl with ooaiw warts Tla <i>lor of 
the Inttrlor uls4i varies bm It Is iiI\sa\R 
mdld like a {Hitiito and iiNinith niotlhNt 
with wbitt veins Its mast lia|Kirtani 
characiorlHtU whbh II is iIcIhUhI and 
by reason of whUh II Is Miluabk N Hs 
derided aronuifb mk»r 1 his odor is 
flometlmes offensive wlan nioHirt freshly gatherfsl 
truffles are brought Into a nstni In uuantUy but In 
the young Htnges or wlien (Nsikeii It Is alwnVM agree¬ 
able though sonietiines rather weak 

WTien out hunts IriillliN In tin wisids In France or 
Italy (tni goes first of all to tla oak tms 
and afterwards UkiKm under IxtHlics and 
hazel trees TIuy an also to Is found 
under clu^tnlit blnh ulllnw iKiplar elm 
etc hut not to the satae e\t»nt An old 
saving In Fram't is, If mmi want trnllh’s 
plant aeitrnB and this has Uvn done on 
a large stale in iminv of the truflh dls 
trltfs with gnat humcmh when tin drain 
agf Is good and tniflli rating animals arc 
e\cIudiHl It would not Ite rflettUe out 
Bide of tla InifTlt lUsIrhtM IsH'ause tiu re 
would b*» no spores or spawTi prem^nt to 
start a crop unliss flies* wire IntnahnsHl 
In wane f(»rm 

The time miulred to pnxluce a (rop of 
truflb^^ aflu jiliintlng onk tre* s Mirle-* 
with the wdl and climate Some trullks 
iiHiiallv ftpi>car In the or six \Par> more 
In eight nr fen and a maxlimim hiir\*st imiv l>e ei 
IH'tftd In!ween flffiMn and fhirt\ five Mars Tlie soli 
shtmid U light will drained shmbd free from stones 
and contain a n rtaln is n'entuge of tsilli Him and < lay 
Wanii wtallier and copious rains nn» essential espe- 
clalU In lab HUinnier In dr> seasons truffles nimitn 
small and are liable to rol or Ix* dealro\oil bv InseetR 
Tluv an also ruined If tin fn>Ht n^mhi^s them 
Most of th* «iHsl*s nr*' iiiatun and readv f*»r har 
^i-stlng In the aurumn or at an^ time during the imrlv 
part of file winter \ lun ihe ground Is not frozen the 
full Reason extending from August to March They 
lire found from a r*w Indues to nenrh a fm>t below 
the surface of the wdl and are Itwatefl h\ means of 
the stmng aromatic odor which emanates from them 
Squirrels hogs and other anlmalH dig them up and 



Spore-Mc and Hporea 
of Tuber aestivum, 
known in Eurojie as 
the **NUmmer truffle” 
or “English truffle” 
It strongly rcsemblen 
the “Perigord truffle” 
externally, but only so 


de\oui them with the utmost inthusiasm 
As tlx huniun nostril Is not usualh 
MiisIlUe though to detect this odoi ut n 
dlstame thnaigli Me\**riil indies of earth 
th* prhes <if trutih s would ob\loujsly he 
conHldcrablj higher w**ri It not for tlie 
tralmd tiafth*-huntlng pigs and dogs, 
whbii tmter Into th* sjMirt with great zest 
and ar* able to lotub triitnes und* r favor 
ahl* <oiiditionR forty or fifty yards awa\ 
The cholee betw*x*n pigs un*l dogs is on* 
*»f Konomv wuipantonshlp and th* area 
to Ik mv* it'd Fiogs do not tlr* so quU kh 
but Ihev are subject to more Ulsira* tlon*< 
Water spaniels und pugs an fre*uunfl\ 
US* d Mng tralmsl ut an earh ag* b\ 
bunting for ftnal inlxeil with truffle jied 
lugs and hurhal in tlie groun*! The 
animal Is ne\er allow*d to tusti a tniflle 
an> iimro than u s< H* r *ir isdnitr is 
allow* d to rbas* a raliblt 
A well trained I ruffle dog 
sells for from forty to a 
hundrid dollars 
are also found acildentnlh 



Truffles 

wliiu digging tir fdoughing or n hunter 
of long exiM rlenc* mnv use his Jmlgiueni 
and with som* (smlhltnce dig In favorubl* 
laire spots under trevs of the proper kind 
ami age or he mav nihiw 
himself to be guided b> cer 
tain small flies that np|»ear 
to frtsiuenl the truffle lieds 
In pr* paring fresldy dug 



Spore of Tuber unicolor, 
found near New York 
aty 


Spore of Titter amallc- 
ulatwn a new truffle 
recently found growing 
in MKhigan 


irufflt'S f*ir the market, the soli Is first 
rfm*i\**d by the use of water and brusliPM 
mad* N|»eclHlIv for the purp*>Kt and tlie> 
nr* then graded b> sl/i and qualitv ami 
pi*Nfr\(Hi In (ima, hoxt's, glass Jars, etc 
Th* lK*Bt grades are peeled and the )»nr 
lags H*dd sepi*ratelv at much lower prlcis 
Truffles are used *hlcfl> for dressing and 
garnishing As tho> do not k**ep w*ll 
nft**r MngexiKiaed to the air, It U wdse to 
buy th* 111 in small containers and us* tlieiii 
s<Min after opt*nlng 

A« u food, truffles ai*e whiiles*>me ond 
eisllv digested, while tlulr aroinotlc qual 
itv undoubtedly prtmmtea the digestl*»n *if foods with 
which ihej are wrved The ancients dedUnted the 
tniffle to Venus as encouraging love, and In more mfid 
ern times It was a current snjlng thut “tliose who 
wish to lead virtuous lives should abstain from truffles ’ 
Kv*m In quite jeurs T l<iphomifO€» t^irifgatUH n 

fungus resembling a truffle in shape and habit, was 
cornmonij sold under the name of “Ljc<>IKirdnn nut” 
for Its suppoHotl aphrodisiac qualltleH 
False truffles maj resemble the real on**s externally 
and grow In similar places, but they can always be 
readily distinguished by their aptires, which are borne 
free on the ends of minute threads Instead of being 
enclosed In sacs True tniffles when exarolneil mlcne 
scoplcally are found to contain Imbedded In their 
flesh, numenms, minute, tmnsttarent sacs filled with 


from four to eight large sfioreH, which are beautlfnll) 
und I hura* leriNtlrully ornamented 

The common hard sktamd puffimll, which ocenrs so 
abuudanttv during Hunmier and autumn on the top of 
the ground In thin wikmIs, Ih not a truffle There are 
other false truffles, how'ever whl* h aro really good, 
such as Hie ' re*l trulHe *)f F riglund MeUttiOynMifir ver 
ttgniuM whUli, although little larger than u nmrble, has 
a strong mid iigrecahle odor and Is entrti In the raw 
state with kw'n relish 

\nmng tlx various spex 1cm «>f truffles known to 
wtlcnce th* following iim\ lie mentioned und brleflv 
d*w rilH**l 

The Terfas higlilv prl7**d bv tho ancients, are well 
rcpnxtntid hv 1 crfej^i tcotHH vvhUh Is found In Itah 
an*l elH* where in tlx M* dlb rranian ngloii during Ihe 
spring months and was reiMirled fnmi Ixiulslana In 
1KK7 as ocdirrlnk pUnllfulh la red snndj bind near 
a rlvir It Is smooth and pnre-whito whta freali he*- 
(■onilng puU^-reildlMh brown on *\i>oNure t*» tin. air The 
Ha**^ **ontaine<l eight sihipo**, whUh were 
(Minsphuouslj warttd T^ils siiecleu resetu 
hies a iKitiito externally and Is e^ten raw 
ut 1 ilia's, Mng slk-eil and dipped In *»11 
thought it Is wllhoiit odor ami Its flavor 
is rather Insipid Several kinds of Terfos 
*KH ur In Asiatic Turkey, Persia the TJle 
jun l>esert, und Algeria when they form 
an ImiK>rtant part of the diet of the Arabs 
Thev grow under spcfles of flstatw In 
snndv H*dlH containing lime w hich are 
enrlchwl hy the overflow of streams after 
the heaw spilng rains As they develop 
verj rapldh In favorubl* w^asons, the s*>ll 


nlxive them becomes *ni(k*Kl or slightly raised whkh 
hetruys th*lr presence to pxivrlencetl e\pH AUhougli 
(hissed with the **)[bl* trufflis thev are s*> different 
iCdnhuuefl on pope 308) 



Spom and of Tuber Shears, a noif A»«r(* 

con trttfflo ffott Merr}nA 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Varions Arts and to Patent News 



The bumper that does not interfere 
with parking 

The Bumper that Is Never in the 
Way 

B UMI*Mt^ tire ti \er\ fiiu Ihiiii, nl 
\vn^s and n nneHsUv sointtlnics 
hut e^e^^ dil\«r vh«> nirritq them inusl 
hint laid oc< iihIoii to < urs^ tin i xtn\ 
length Tthlrli t)it\ add to tlie efF<*r(Ive 
whetlhiiM^* anil tia viiv larp.,( addition 
width the\ iiiaki to the dItfUtilh of 
jairklng and imparking In < lowdotl quar 
tern, A “bumperette of nt>ve1 design 
Is now ofTepwI ulikh protects Iht nar 
fenders and lampM sntlsfnt loillj with 
out making anv material mntrihutlon to 
the dItfUulties <jf parking and without 
Interfering with free atcess to the spurt 
tire 


A Condenser for the Automobile 

M IIKK (hap H fI \v autoinohlllsts have 
had the sad < vptrltnce of discover 
log that the nhohol in tlalr radiators 
has (piletlv stolin awnv on the wings of 
the wind leaving their c'^'wdiiig system 
lined with a ‘tupi>osetll> non fm /Ing 
mixture wldch Is <1* inoustrnled bv the 
first real snappv night that ensues to be 
a^Mo puro, pure and simple dbe nault 
In one Instiuace that we know of wu*< 
singularly ftrtunate—a weak fvllnilcr 
head guskot was the pan that gave wav 
l>ernre the push of the freezing lluld 
Insuring that iir) damage w-as done tht 
casting Itstlf, but evtr\bml\ whos* en 
glne freeres up solid In this wov Is not 
so fortunate 

A\e niustrati a little atlmhimnt that 
insures the iiermunem \ of the several 
parts of the cooling mixture It N a con 
denser. whUh In uptiearanie and location 
la simpiv a radiator niii of rathei large 



Rhdthte-oip that Mrr«i a« condMuer 
to pfwrcnt low of fluid from tb« cool* 
Isg syotete of tho automobiU 


si/t and unusual design The saving of 
nhsthol and the prtvtntlnn of iimvpisUd 
freezing are but two of Its ailvanta,.«s 
It previuts tbe evarwirntlun of the watir 
evin inort efT<*ctunllv than i>f tin aho 
hoi This mukis It iKJssIhh to run In 
(kfinitely without the nuisnnis of re 
tilling and It also makes prat Ik ible tli4 
use of soft or t\<n dlstllkd wuUr In tla 
radiator thus ellndnatlng tin souixv of 
the major pail of tht dirt that (logs the 
average ladlator so hiulh Again with 
the radiator alwavs full tht solder Is 
seldom or n(*vt r e\[MiS4sl to tia air and 
hence Its irystalUzatlrm Is prcvtnietl 
and here Is avoided tin soiin'e of iiionI 
of the Spontaneous radiator leaks that 
are so unnov Ing 

Better Riveting Hammers 

IJTSTVNDINO features of the now 
riveting haminei inuHtrate<1 heii*- 
witJi im hide IsilUd (onstnation for 
holding tiu handk to the harrd heavv 
seetlon valve with lllwral bearing sur 
faces combination poppv t and jdston 
type throttle-valve jMivver in excess of 
all ordinary requlrtnu nts low air (sm 
sumption and exceptionallv easv op( r 
atlon Tliree iillov sted Isilts of suk 
stantial size litteil wllh I<m k washeis 
liold the bandh to (he barrel and <nabk 
tlu tiKd lo lie tnk(n cknvn for liispis thm 
OP cleaning wllb tlie um umhIv of a 


a certain jMdnt touards whhh u staad 
ard cur and tin ni w nllwtuthii iv*lc 
travelUd I hr dUfanit at wlihli I la 
veliic le wu'* first hntrd was umfulh 
nieaHured 1 ho far l)e(_iimc audlhh at a 
dtstanci of 1 U vards fiom lla ok 
servers tlu mmonvile whtih Is fitttxl 
with a thrtH*-ht>rs( [MiwLT \t»-Milvt <n 
glne, was first fieaid wlan 70 ^ardw 
uw ay 

The engine isromphtih intlosid also 
tla (huin traiisialsshai Ita fruiiu Is 
triangular and of i new design giving 
great strength and ligldltv at low 
weight Tht saddle N support* d by a 
link and two long and ivwvirfal springs 
I>eg»hleld» of ample s|z( proits t the 
rider in bad vwatlar vvbll* I ho engine 
and its working parts an (julto ns well 
protecttnl as In u laotoriur 

Vaporized Metal 

RONZK-roverwl staliies copper-cov 
ered Hhlngles, con* ret* piles (ir rail 
road lies are soim of tlu ]u>sRll»Hirles 
ensuing fnua a pr<Ki>ss for spravlng 
tiielHlH, width after venrs of stndv is 
approjK hing iKpfutlon at tlu IT S Itu 
reau of Standaids 

Tbe esHrnliil of flu pHuess Is tlmt 
tbe metal Is first vajKWIzed bv the use 
of elwtiklly and th<n spravid (»n to 
tlie wurfme to lie (suded by means of a 
jiowcrful blast which congtals it to the 



Newly deHigned riveting gun with ontstanding advantages 


wixncb—no yise (lowimr or other tools 
Itpiiig ncsessarv The throtth valve has 
till nketv of control of Uu plst*iu valve, 
with the freeiloni from hakagi (tf tlu 
popiut tv pi Thi tlirottk lever or trig 
ger Is madi In one phsi from mas id 
heat treated spring steel and has ii long 
bearing In tlu liaiidh whbli inable« It 
to withsland a lot of abusi lln valvi 
opi rates In a l>ox of strong constnu lion, 
liuated In the lusid thi barrel It has 
a H(dk1 end whhh imik«>s It i»osslt>k lo 
lake It apart without reiourse to a 
strewdrivir This eonstrmtlon also |jer 
inltH 1 (ompri'Hslon ciiainhei In tlu val\» 
box wblib riiHldons I he piston on llu 
return siroki and prevents it frmii si ilk 
lug tlu Imndh The exhauMt (s through 
the side of the barrel near the handle 
and can lie Hteenxl In any direction by 
the oi>ertitor 

The All-Weather, Noiseless 
Motorcycle 

N three iMilnls tlu motorcar scores 

heavllv oyer the motorcyile in coin 
fort of tray el, in protection from Ha 
weather, and In silence Uut a neyv 
tyiie of inotorcvcle recently brought out 
In England afTords all tbe c'omfort and 
siUmce of H (nr while also great strides 
have l>een made in proto* ting the rider 
from nuid thrown up by the wheels 

TV) test the sllenee of this new mn 
chine, two observers were atatloned at 


solid form as *]ukkl\ as It strikes the 
surface Applkatlons of ih* metluMl 
whkh n*siilis lu a firm loailng i»f natal 
upon imy suifaic to whlth it Is applied 
are mnnv and ynried st*me, w*mxJ, 
metiil and glass are all *spmll\ sultabk 
basic siufac* K Pottirv muj U sutcess 
fully (oatid with natal isfintlng lu Ini 
portunt divelopnients In cerarnk-a 

An important applk atlon Is In tbe use 
of thf metal ctuding In hulhllng con 
slructlon Vhlngl* s mn In naid* fire- 
reHistlng by esudiug them With copinr 
whkh weathers well and prodiues an 
nrllsik gre*n c*dor on tlie r*M)l 1 ri 
meiils aie alnndy Ik lag mad* along tlu 
llneH of mppi r c*ontlng otlu r nKiling ina 
terlal and stmeo 

Soldering of nu lal to glass a dilllLUlt 
problem has be*n easily a* * oinplklusl 
by means of this nu thod Tlu glass Is 
first roHte*l with i la\*r of *opiMr and 
the metal lonncctlon Is then stddered to 
llu lopfier Pr*M‘ess4 H ►wan* what slinllar 
arc uaed In llu s^ddiilng of dninlntmi 

On the ik*coratiyi side the usch of tla 
methiHl are many Stidnes or otlur 
sculptured deslpis may be hewn from 
soft and tnsllv worked si on* and lh*n 
coated with bnuiRi giving the elTe* t *d 
a bronze statue and weathering o*iunliy 
well Gold and silvir plating or demra 
tion may l)e applied In the same wav to 
fumltnre or table wiire — from 
Scifmee for Novemlter 0 192’1 



British motorcycle that poaaeaaea 
several features heretofore obtain¬ 
able only in a regular automobile 

A Protecting; Cover for Shallow- 
water Cables 

S lIHMAKIVk talilpH King in thenoigb- 
iHvrhnod of till coast must be pro- 
leiiid in tlu watir is well as on land 
against the rhating influence of the 
moM mints gitieratiHl by the waves Till 
now there Inis Ikhsi us*s1 a flexible ar 
muring of tlihk Nti*el wires whhh pro- 
te< t*sl tia Inni 1 (nirts of the *iihle very 
Will Hut ihN kind of armoring has the 
ilrawlMuk that li iaim*d lu mailo flexible 
enough k» follow the fonns of (he clHTs 
and stomps im n>* k\ masts Suih n 
Mil(I armons] i iitih yylien lying on 
riKky slions was partly on the ground 
and partly hanging In the air (Vmse- 
ipuniK lla sipissi^s on tlu luhle were 
far from uni form on* pari was vio- 
hniK mo\e<l by tbe wiivis the other 
on* loimdnisl absoiuulv ipilet 

To a n» w * d)li laid nsxntlv on th* 
Norwegian mast iiy the Sicmens-Schuck 
ert Wmks a ni w !dn*l of prole* tIon was 
appllei] whhh (Hiuhles tlu cable t*> *x>n 
form ilosfly to all un* vcniicsscs of the 
gnaind iindi r watir as well as on land 
lids n* w armoring c*>nsktu of link 
tNJMH of lasi lioii whlib (overlap ea* h 
other and nt* an ingid In tbe inaaner of 
ball jmil so( ki I 1»>lnts In consiKiuence 
*>r tlalr gT*ejil Ih xihlllty tlase link Itoxes 
follow with tla utmost aiiuruiy the 
(*>lM»graphhnl humatlon of the sea 
gTfiund UK yytll ur *»f ntekv loastH In 
ordi r t*> avoid all movtiuent'. the cable 
ariia>risl In llu manner lust dew rllted In 
fl\*d on lla risk', and on fit!Ing parts 
of till (on*-! wllh |p*in I lamps 'the 
uilile k II rang* il In tlu ships InillwUb 



Not the latest sea serpent—merely 
a scheme for protecting cables at 
and near (heir landing places 
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Electric washer that clamps in place 
upon any tub 

ODt the link nnU li iilso liild out 
wUliout till 111 An^r the ind of tin 
<‘nWe 1 m l)roiir.ht to land llicst» link hoxes 
Hre InHtnlleil (>n the ilry rotkw of the 
couHt tlilN Im slinpit in tie 

not pH) divp piirtN or tiu Kill tie liil>orerx 
tnke rtie < tilth iifrer Ixlnu laid out Into 
u Ixmt and InHlall hi rt llu link lH>\eH 
Inetullntlon of tie i liinipM |h titiuk durlnx 
ehb-tlde (tn llu duiHr ituriH thlu work 
is dupe l)\ dl\i tm 

The Hose*Holder for Fire- 
Fighters 

N o lonp.r 1 h If no<i*H««r> for tin An?- 
fltfhtirK to Mtni«fflc with ti hi^ hone, 
titled nlth an nnnih Niitiki ofuahr that 
whlpH and Htiti^khN to Mt iu\av rnuii 
them, and (Ulls for the liiailsst kind of 
hundllni: In keeping It under contiol 
An Atlantic C lt^ ln\tnior has put out a 
big, lHav\ no/yle-hohkr nhhli Iiohls iht 
most ponirfiil Htnam of watir Htcudv 
HR a riKk Not niono doOM It ^«a\e the 
dl«i))ay of hruti Ktnni;th \\h!<h u* are 
aecuHloiMwl to sw at a Hre ir ^n\tH the 
of three fin iia n to ear h nor/lo 
and releaw's tIu in for iiuue aitlve work 
Also it iiuanM tlial onn m t tin stnani 
will l)e dIriHleil nlthoiir divlutlon or un 
rtrfnlnt> ninm tin himiI at whhh It Is 
aimed Tin how holder lonus In tno 
models 1 hen N the t\p( tliai i laiuiis 
uiKin tin Hide of the fin tiiuk as Illus¬ 
trated and there N a ground stand for 
indeiiendenf iiw u Ithoiit an\ further 
supixirl At a nsml di nmnstration in 
Atlantic < Il\ tiM Im slretnns uen shot 
from u Hlnf,.h laddirinitk wllluuit be¬ 
ing ImitlMd hy human tiands aftir thev 
had once b«n set 

An Umbrella for the Sparh Plug 

T he iitM> (i(\ii> iiiu«tmtp<i It li, 

tlnliiietl h\ Its MUinnfnMiinr (jitdies 
the Hvlnu nil and prevents It from foul 
Ing the spark plug It Is attached by 
sliding It over tin ground th‘ctrodo after 
wbhh thi slot l« flowed hv binding the 
sideld upwards over the i lei trodes 



Keeping the oil and aoot off the 
spark plug 


An Electric Washer for Any Tab 

A liHXlItLDll IngenlouH (jllndrhal 
electtlc washer that cUiniM upon 
anv rut) or washlKdUr is different from 
others Mou on the market Inside the 
o\Milder Is ti lltllt motor that water does 
not hurt Neither din's It drip nil The 
motor tuns u four hlude fun situated a 
ft w intlas from the bast of Under 
This full dot^ the work b> slusiting out 
Jtisof wain showing five pounds to the 
sipiari Int h h\ test Water enters the 
<> Under through stiiull holes surrounding 
the orltUs of the Jit When thi water 
is thmwn nut It strikes along the sides 
of the liih swirling the clothes with It 
ill the priHciss of cleansing 

Paring the Phonograph Needle 
Without Removing It 

T HP Uh Is nion than om good rc*ason 
wh\ a 111 k r ncs die should he used 
whin recNtrds on phonographs are lieing 
pln\ed There has however lieen the 
tlnsioini task of refiioving the needle 
from the tone ana In order to int it off 
after once having been used on a rec‘i»rd 
V ('hhago iiiaiiufai tun r has now lar 
fisMd a Hina 11 imtnl i uttlng devh-e (hat 
(Ills the necdlt without removing It It Is 
run limit r thi ms die as showTi In our 
lllustiatlon and the liver pri^scd down 
bv tiu first finger This oik rates a cut 
ling knife ibuk of rht tutting knife a 
small leipptaili catches the dlsi nrded 
part of the lUKiIlt 

New But Simple Method for 
Changing Cast Iron Into Steel 

O Mi of the most Interesting develop¬ 
ments In the realm of Iron foundry 
pruftke vvlildi has announc'od In 
sivcrul vears Is tin nsull of extensive 
(visrluient In rest an h largelv during 
Till findings an somcvvlmt sensa 
rional and rcvoiuiiotiarv A method has 
Ihs® discovered of heat treating grav or 
white east Iron so as to render It iiiuih 
more < asllv luiu hlnahle and at tlie same 
tlim to lM*sro\v uiKin It greater strength 



which releanes the firemen for better 
work than holding the hose 

than It has ever hein possible to develop 
iaretofaie Not onl\ have the nim hln 
ing iiuiiUtUs Ins n greath Im reused or 
benefited but tin slrtngHi and pUnbllltv 
uf the Iron has bei»n strikingly aiig 
iiantcsl Tensile strengths as high as 
(WUUt) iMumds IK r wpian inch have hi*en 
ohluined together with n IlmUeil aiTiount 
of pUahiUtv and also marked reRistnn<*e 
lo sliiHk and fatlgnie Btresses 
Tlie most Interesting and notable fea 
lure of this new prm>es» Is the cunver 
slon of whiti iron Into a prodiut not 
only ecpial to hut suiierlor to nuilleuble 
Iron, In a i)erlod of time luudi shorter 
than that re<julred In the regular malle¬ 
able process 

The Inventor of this proces* Is Alex 
and! r K Schaap of Brooklyn The proo 
ews HH thus far developed Is exceeillngly 
simple and consists in heating cast Iron 


to u tofiiperuturo shortly above the tern 
perutiire of 10(i0 degrees Fahrenheit, pro¬ 
tecting it In a muffle surrounded by u 
gas flame and oiien ut the top. In the 
case of grav Iron as soon as It has 
reached the proper tem(>erHture the 
muffle and Its contents are removed from 
the furnace and allowed to cool In the 
open air tlie casting being protei tei) 
from drafts hv placing a cNiver cm the 
top of the imiine The muffle Itself is 
made of w I ought Iron and ir has been 
found that I his Is I he only material that 
can Is* uhihI to obtain iht results de¬ 
sired, iiiutthH made of cln> graphite, 
Hti'ol and other metals being useil wltli 
out siKuss Bv tlilN method It requires 
only uIhmu fifteen minutes for the iron 
to ccH)l til n black heat after whhh it Is 
iHKvled in the air 

The method us outlined above has 
lieen In continuous use for more than a 
year, chiefly for the puns^ softening 
gray Iron for machining puriKtses and 



The fiber needle m&y now be nsed 
without the necessity of removing it 
from the machine to trim off the 
blunted end 

PHrtkularly for making aulomobllo pis 
ton rings It iimv be Htateil mt'ordlng to 
thechiliiiH ni developers that either gray 
or whlli (list Iron Is Dot only converteil 
Into a product similar to inalleabk iron 
but Into om which has uumv of the 
profH riles of jsitel If tin i*eHuIt8 turn 
out to 1)1 as favorable as now appears 
pnibahle tiu will mean the 

shortening of the time of converting 
Whitt Inm Into malleable Iron to lews 
limn HU hour instead of 72 hours 

The Magnetic Susceptibility of 
Gases 

T he method iisetl In an Interesting In 
vi^stlgjitlon b\ A \* Wills and I <1 
Hector was that of Imhtnclng thi gus 
magnetic ally against an tKiuiDus solution 
of nickel chlorldt H\ varvlng the con 
cent ration of thi solution It i-oiild lx? 
given a snsci ptlbllltv approvliuattly the 
same as that of the gas tlien bv vurvlng 
tlie pressure of tJa gas or the tmipera 
ture of the gun and soution iKith could 
bt given the ‘■mine snweptlblUty A man 
oinetrU balance of great sensltlvltv 
enabled tia ulwnvcr to tell when the 
susceptibilities of the gas and llie solu 
lion were tin same For U)th parnmug 
neth and dtauingnetlc guses formulns 
are derives! from which the susceptibility 
may be culculaletl from pressure and 
tem|)enilure observations on the gas 
when U Is magnetically neutral against 
the solution 'Hie volume susceiiUbllUy 
under a iiresHiirc of tin* atmosphere at 
the bniiioraiure was foimd to be 

-p01447 X fnr oxygen ,—t 64 x 
for hydrogen, and —081 X for bel 
lum The result found for helium 1» 
about 25 times less than Tttnzler’H value, 
hut when substituted In the formula de¬ 
rived by W Pauli, Jr, for the dlatnag 
neilt stW’pptibMlty of a monatomic gas, 
It yields a retaiU bearing on the dlmon 
sioos of the atom which Is compatible 
with our knowtedge from other sourcea. 


i ■■ 
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Ice saw Uut works diroctljr off thff 
motor 

Sawing Ice in a New Way 

D oing away with the usqal connter-^ 
shaft transmliudon of the coaven- 
llonnl moinrUed Ici'-saw, the lateat ma> 
chine of this description uses the smatl* 
car engine, dlrcH*t-connoctod to an In¬ 
serted tooth bu£RH»aw The remiltlng 
elimination i)f weight Is a factor of Ino 
(Hjrianc-e, and in addition the cuttUlK 
capacity, It is said, Is Increased ^e 
frame of the u)>purutuH prmik'ally sur¬ 
rounds tlie rapidly revolving saw pro¬ 
tecting anybody who might come too 
close to It for comfort It is entirely 
self pro(»elling on smooth Ice and has a 
cutting s|H‘e<I of three foet per second 
with a nine-inch cut 

New Automatic Enlarger 

A PUOPEU darkroom Is no longer re¬ 
quired for the use of the enlarger 
Uluwtnited here, any remm can be ufted 
afUr having lieen darkened The special 
feature' of this apparatus Is a rul>v lump 
mounted lo the foot of the second col 
umu, lids lamp Is cNintrolled by a double 
Mwlith which also controls the main 
enlarging lump 

A first pn ssurc on the switch lights 
the riibv lump, so that the sensitive 
piqx r lan lie placed In position, when 
tlie switch Is pressed once more the 
rubv lamp Is cut off and the main en 
larging lamp thrown Into the clreult 
A feu siKsmits suttice for the exposure, 
If fast bmnildi pa|K*r Is used then the 
nihy lamp Is swllthed on again and by 
Its light the inlurgeiacnl IH develoiied 
The verlbal column of the apimratAis 
carries scales which Indicate the nis*es 
Mary t xtenslon for the camera and its 
distance from the haw' plate Onev the 
scales have bwii pro^ierlv mljusted no 
further adjustment Is required 



Eabtfflnf wRkmt a apadal^tkf mm 
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Thli T*cttum-held rubber hook will 
ttnpport a twentx-pound oT«reoat 


The VacQWi Hook 

G HRAT huldlnff power la c In lined for 
thlB rubber vuiuum-iup \\tth Hexl 
Me rubber Hhunk Up to wel^htH of 
fweoty pounds It will flrmiy support 
whutever muy be hung on it—It 1« even 
UJM^ H« an overiNmt hnngf r In window 
(Inking dlHpln^H It ahould l>e found of 
»,reut utility It In clulmed to provide 
u perfect odheaion t<» gluss itinrhle en- 
nidti, inetnl, i>oU«hed wood or In fuct 
uny non porouH HiirfHoe without the use 
of gluoi paste, Ktlckers, or unj ndhcHlve 
Hubstnnrp 


The Self-Sharpening Lawnmower 

W HKN H luwnniowtr Is Mhun>ened In 
tills device It In netessurv to re¬ 
move nothing but one wheel In llie 
place of this whcsl n clutih tmlUv Is 
fitted and this serves to turn Ihi hliides 
of the mower while thev are U Ing sharp¬ 
ened Powdensl tiiierv dusl or larlHvr 
iioduiu la placed on a phse of thin card 
Iwurd and a thin [aiste is f<irmod I>v the 
use of a little tuaeldm oil and the roc I 
draws In tlie tsmipound as the inowt r Is 
in motion This conus>imd on the < utter 
blades of the reft servvsv to HliuriRU the 
blades and the cutter bar ut the Naitu 
time I'he motive power for nmnlng the 
device is furnished hj a one-quuitc r 
horsepower electric motor 

A Bigger, Better Bath-Spray 

I N this bath sprav th* water sprava 
thnmgh holes In (he inefai (ontnliur 
bock of the applicator portion instead 
of from rubber prongs uh In so manv 
sprays Six groups of rublter prongs 
are arranged In a circle around tlic out 
side of the container while In Hit center 
a round piece of sponge riihl>er is placed 
for use as a sponge A sanltarv feature 
of this sprny Is that the apfiJhaiorK nuo 
lie removed for cleaning Is hind them 



B«tb apray that givaa a aora etec- 
tlT« ahowar of wator 


New Wood*Drying Process by 
Ozone 

UhiHU are atluaUv two prlnrlpal 
im_th«)ds for dr>lnfe wood, open air 
and steam kilns 

rite «»{iea air prcKCH'^ reciulrcs from 
four to t*n jturs, while modem IndiMrv 
reijulres a prompt supplv t»f material 
Moreover It entHlls the constltuihai of 
an enormous stoc^k and (la tvlng up of 
lurge capita) 

The* steam kilns produce a dried W(M»d 
but the anivlaceoiis and tin resInlllahU 
siihstam es imdergo hJdw o\h)ath>n whbli 
Is ncxsmipunled hv mnlnuilon in the 
contHnts of the <I 11 k as a result the 
wckkI feraduallv shrinks, the atnnh which 
still n mains unaltered Vn tin (oIIh 
attracts parasites and gives rise to the 
formation of mold Morcsiver tlaso 
iin4.hangt d oomiKim nts of the cell sup arc 
dlHtlncilv hvgrtjRcoplc conmRiuenih the 
wmid absorbs moisture again from the 
alp The general effect Is to leave the 
l•eJIs einpl> thus renrlerlng the wood 
brittle and lifeless 

The process of Hensonlng vvemd by 



Sharpening the lawnmower without 
taking it apart 


ozone produces a matt rial well dried 
and seustvned As a inalier of fact no 
pnxtHS Is cHimhle of prcaluclng the same 
resuIlK us natural seasoning imless It 
providi s for the oxlibillon without t llml 
nation, of the organic components of the 
n 11 sup If an artllUla) oxidizing agent 
Is tinplojed for this puns»st, ll must act 
rapidly it must peiutrute fo the Inner 
most (KirtUms of the wo«id wlttamt affect 
ing the llgmsms lissm dllutlnK the wip, 
oi dlsniloring the wmid and U must 
leave n(i residue The oxldl/lnj; umdis 
luiplovcxl In chcmiiul Indu^irv cannot 
do that Ozont on the other hand ful 
tills all these eondldons ami is taiudilc 
of reprodming exuefli the phemmienn 
(ff seasoning b> cXT«>sure to ulr hut at 
a nite manv iiundred ilmes naire rapid 
I'ht ozone woodelrvlng preness was 
invenleel b) Mr M P (Htn a Iirneh 
Ulvll 1 ngineer iKutetr f»f Sdenees who 
has devoted Ids studies to o/one and Us 
roHults In nil kinds of sphere's Vfkt a 
long nuDsc of exjHjlnantal work Air 
Orio has n()W e'.taldlsliesi It Industrlallv 
There are* now in Paris und near Paris 
fwet plants which die wood f<»r all kinds 
of Industries tlie. demands of which ni-e 
so extensive that those two plants can 
not meet the iHsiulrementN of the numu 
facturers Some more Kilns are to la* 
eree^ted In the near future 

In Italv, at Seregno near Alllun there 
Is another plant, and bihJglanel Is alsait 
to adopt l)jp process 
In the o-som prtHeKS the wcsid Is sale 
mltted successivelv to the action of hot 
air, or oronized nlr and of u mixture of 
ozonized nlr and hot air The duration 
of the treatment varies according to the 
nature and the IhlckneHS of the wood 
from four to twenty dnjs In that pe^rlod 
jCrrcprt icood is converted Into senwmed 
wood possessing all the charaetei Istks 
of wood exposed to the action of air for 
ten years There Is no case hardening 
cheeking or warping It must be polntcel 
out here that wood brought green to the 
kiln cornea out rendv for use* therefore 
It IB not neceHtmry to stock before or 
after the process. 


The munufntturers using the process 
in France are unatilmnuN tn de< larlng 
that after l>elng IlnNlud all urtUles 
nIiovv a perfect iioIIhIi (miuiiI to i\or\ 
which proves that the wood is a com 
paet and unalunehU Isxh The ‘ton 
‘<ervutolPe National des Vns ei Millers 
has examlnesl ilu preHiss la Hs cxiierl 
mental laboratorv and fuliv t'^mrirms ihi 
K*HUlts chilinesl h\ Hih inventor 

A Bulldog Splice for Wire Rope 

T IIKUK ail h t.,l<>ns of splicer^ hut 
most of them me. larger tlian the 
wire It has remaliic'd fe»p a MiensDeld, 
<M)lo, mnnufaetuiM to jiroduee one. 
vthlch when applhd N no hift<r titan 
the wires splk-ed rids simple lUrie ap¬ 
pliance Is made of bronze anel hiis a 
nurnlHr of teedi on tin Inner snifuee 
whose purjKise N tie grip lb* stinmUd 
eemduetor and bold on tlvlulv It is 
closed b> iac*UDs of a hainme r and no 
He»lele*r 1k needed The tlnNlud spliee Is 
covered with taja *^1 he n has lasn a 
king rccognlze*d neN?il for Jusi sue h a 
thing us this where wetrk musi lx done 
In a hurry and uiih i)t»rtaldf toeds 

Measuring Strains by Electricity 

T HI^ ineusurln^. of the strains of 
bridges, skvscrapers airships anil 
struttuml mutt rial In ^enerul has hex^ti 
made possible b> ehxdleltv ihremkh Hit 
use of u device rex*entl\ iHrfetUd hv the 
V S Uureaii lef sianilurds 1 la ilevJei 
has tlie great advunlade tluii results 
iiiav be read or rttonlexl »in\wlare 
although tilt gage itself iim> lx In a 
ditheult and inae’c esslble lex at ion Ihe 
principle emplojed hv the inventors 
Mesars B Mcl.<fdluin anel O S Pettrs 
In that of the vurvlng eke trie al resist 
ance of iniuiv close l\ iieljac'cmt thin ear 
Mm plates when suh^'e ted to a exnupres 
slon cer pulling wtruin lleretofore there 
had always M^en Jnsupernble dllJie iiltles 
in the wav of pnietlenl application of 
this principle The gage is now In uw 



The machine that runH through the 
entire catalog of woodworking oper¬ 
ations 


In n serie's e>f tesis t»f ImtwifI straiHH e>n 
Itighwav bridges that are Ixing made at 
the Iowa StaU AgrleuHural ( edlej^e 
The gage lias ulset M'cn tested em nill 
w IV bridges 1 he di*v!e*e Is simill in sl/e 
being a1x)ut Id iiK he H long h ss than 
tive Inches wide, and ednuit an Im h ami 
11 half thick The leading appanitUH 
Isa siHslullv construe lesl voltmeter lly 
e iiunectlng wires from the Instiument 
to an oscillograph gTuphle nse>rds of 
strt«ese*j have bexn maele The Invention 
is not onlj verv sensitive but It movers 
llhilf see qukkiv after the ‘-train has 
peissect (hut It mn> lx listed in the me as 
ureimut eef vlhrtitorv or transient strains 
with H duration no gn iter tbiin one 
thousandth e>f a sixond -l/it/rae/ from 
sHcnco for Oti 'ith 

Th« Woodworkci‘’H Jack-of-All- 
Machines 

15 Illustrate a (lever now wood 
yvcerklng rnnehlne-of nil work, wlikh 
will do cnesH-cutting ripping mitering 
leevelllng mntchlng, inedellng irregular 
shaping dadoing naiiln;, sanding hop 
Ing turning, tlutlng tenoning and panel 




A wire Bplire that u no larger than 
the wire yet holds like grim 
death 


ral'-lng—Hin auv rake or Itcvcl It sounds 
like a liiigi or<Ji r hut thejnmhlnf looks 
capable of lining It 

I'll* n Is 11 base easting which SUp- 
Iwirts a slldlnf^ veifhHl ceiliirnti elcvat^ 
and low e real by strew and lievil gears 
wttli (tank aiiaehed One turn of (he 
crank rjilses the column one-eighth Inch 
11a (olunin supports a rigid om*-pioce 
horizontal tiiiu mat lilnod on the Inside 
to nxelve a slide hleick which carries a 
voke und nailm asseitilily This horlron 
till arm Is lidriv Inches lung und swings 
right or left In a eoiiiploie^ circle, Orad 
ualbms at Its jsdnt of contact with the 
eedumn enahJi the operator to set It 
epilcklv lo eiit unv angle The yoke Is 
sns|Hnd(*d from Ihe slide block by a 
square heail shaft which wills In a 
mlllcsl wav In the lop of the slide block 
The meilta uun be turned to right or 
left and scaled In any eff four ‘tO-iiegree 
Iiositlons Tlu iiudetp Is pivoted In the 
yoki swinging from hori/oniul to ver 
tlcul and liolng held In cither or unv 
InU nta dlute posltleai hv e lamp nut 
lUaeh me jns is prov lele*d f/o ipjJfkJv de¬ 
le nidnlng the horizontal ve rllenl une! 
A.'i de gri*e iHiNUlems The mac hlne works 
vvKli anv sfoe k uj) to two Inches 

Fountain Pen for Public Places 

P I N service lor tlioSe who have nO 
lM*n of ihilr eiWTi is fiimlshed bv 
this lecantlv patemfed writing device 
Till illusdatlon shows the jxn removed 
for w ritlng Aft< r use, the e hulil to 
vvbleh ilie [« n N attae hexl is pulled taut 
anil rein back In tin base It can lie 
bMkexl In Jinv ]K»siti<tn for convenient 
use A pull of tile < balu to the slele 
between the small pulleys tfttehes the 



Fountain-pen service for the public 


wnting-statlon 
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Hith this simple cumbination nf am 
meter and vanable resistance^ any 
desired rate of battery charfrlnv may 
be obtained 

<haln imd ImltN it till rHleaHod while 
■within tlio hiiM« Is It wi^hi wlihli piilU 
tlio (Imln hiK k into tin Imho nfttr tin 
wrtfor !‘f‘huH4H It fnmi Uh )MtMiLhm l>o 
twoen tlu rolUrs Its n|M»ruH(»n Is much 
tim MHiMo timr of n wlnilliisN 

Hoisting: by Air 

T HK Jilr motttr holnt ll1ustrnt<Hl on 
thiH piuco oiii|))o\H II litilHnitH] threo- 
t\ llnilor ulr iiiotoi w hloli ononitOM In 
oKhir <llr<Mt|on and at anv hir*( d ipi 


hoist at any sfiWHl A safety stop lever 
prevents o\er rimutnK the top or liottom 
of the tra\Hl of the hoist The autotnuflc 
brake holdn tla load at ai)^ (siint for 
an\ llim, rejrardleHN of llu air prussiire 
The new Imlst Im nuirketfd In fixe sizes, 
from h\e hunditd laainds up to flxi tons 

Variable Charging with Minimum 
Fussing 

UM r of eonstuDf fstitnllal witli 
the aid of tia HitupK tonneLtor 
Itlu^tialul max tnjox the use of modi 
ftui I oiiHtant potential XX Uhotit Ihi tmtlu r 
nf Imxln;, a lot of ^ arlahle-resNiunee 
(niimitorM 1 h iippIlanM (‘onsNiH of a 
H^Mihd flamp fa^timnl to tla bus bars, 
into ubbli Is built a H|KNt)i) tarboDpile 
tI'M 1 her XX lib an an urate- 
tuidint, airiiiu ter kIioxx In^. Juki tIa tate 
nf ()iiiri;« i.nln^ Into flu hatt<r\ Ity 
turning the knnb Is box the mettr prao^ 
tb illx anx dtslnd rale nf iJuitm may 
Ih obtaluial Tbeionneitni laarlvOted 
xxlth cl^btiHn Indus nt No 4 ruhtitr 
uiv* rx4l table and lHttUr> ton 

nn rlon 

A Novel Pump of Fine Perform¬ 
ance 

A MuNti tht Inttrtstinj: e\)>erlments 
xxlddi (*ome to out attention a hlffh 
plact koen to tlu nnxd pump aKHOuibly 
XXbb b 1 m noxx iieln^ tested out In (he 
Inhoiator^ oi latroit I nlxersltx by 
dharli^M Jackman Tlu b ft hand 
tiu mis r (ff our strl^H of live photojrrnplis 
mIioxvk I be M ( up xxbirh bus l>ein used In 


Centrifugal Extractor of Intereat* 
ing Design 

I N the electrlrtillv drl\pn centrlfuical 
extractor shown lierexxlth, all Ixelts, 
etuintershafts itc are eliminated The 
motor Is mounted dlreitl^ Ufsm the 
spindle of the niadilnc—u tUstlnctly 
inislern fendencj in tbt effort to get 
iiWH\ from drhing (omplb atlons and 
one to I>e ol)H**i,vtd In u xen wide xarlely 
of elediimllx dilxen appaiutus The 
inncblne max lie brou^bt up to speed 
uiuU r full load In tin seconds and 
stoi>p4 d In txxdxe Ilj iiuanM of ti novel 
<onipcUMitln^ ftallire In tlu assemblv of 
the nmtoi xxltli tlu tbliepau unit all 
the xlbratlon so coiiimoii to this sort of 
madilntrx N Iransftrrid (o the base, 
where It H ertHlIv rniitrollod 

llu Inwtr motor luaiing tarrlcN radial 
loads onh the up[Mi U a link tariits 
radial loads, as well us the Ibrust load 
of the fiiin asst mbl> spltidle and <.liip 
load Tlu wilKbt of tbeetillit asstinblj 
Is carried b\ a plxot lieuilng In the base 
of the ni H bine The m u bine Ik etiulppetl 
with a safttj cover whldi nutomatkallv 
lot ks tlu drum control xvlu never It Is 
ralsi d 

Not oiitv Ik sufitv ohtulnetl hv thus 
prexeniing the tijieratlon of the mat bine 
except when the tover Is ilosetl but 
Hplashlng of oil Is also preventcvl The 
(lilp pan bus n laimcltv of two bushels, 
In size now being marketed hut the 
same application vxlll be made to other 
atzes In due eourse Ihe uiai hlne lias 
an obvious avallahiUtv f^^t* a large range 
of extraction work 



Electrically-driven oentrifugc of un- 
UHual simplicity in deaiffn and oper¬ 
ation 


chanuti rlstlc of the plant In this esm 
nec tion Is that unlike many algte it 
cun fliairlsh In water In cxcosa of ten 
feet deep 

An Electric Hand-Shaper 

I LLITSTIIATIJ^ herewltli Is an eleo- 
trlcnllv oiierated hand shaper of Inter 
csting design shown at work A specially 
patented oisdlng device riermlts the entire 



load witliln (la latnl cnpatJtv of tlie 
iiuu bine The manufaiturer imphasl/es 
that this Is not a illrtst acting lioisr 
consistluk us tlu lalttr do, isseidiallx 
of onlx a piiiiikn und a mimo It M>m 
prises an air motor ktaud through a 
mechanical train to a hoisting drum 
ThrottU graduadou Is verx line Insur 
Ing Instant and (omplele control of the 



Holst driven by air motor in a novel 
and better way 


ihesc tests, A tiunniem has Isnn brazed 
to the gear cover and a hall liearing 
(not visible) titled tcMt A seenmd bail 
lieaiing N Hired to the shaft of the 
pump, and the whole uflfnlr Inc hiding the 
short pipe connections pivots on these 
bt a rings A large tank Is placed below 
the pump and the inUt Is through a 
sliort xertlcul pUa flu discharge Is 
from the tt>p tbioiigb tia venturi nu ter 
and thrcdiling valve Tia pump Is on Its 
side lo lie (omiiindiitc tlu (onnecriims 
The motor (Miwcr uxallahb Is a borlvon 
lul sttauMDgliu mui b larg^^r than nee- 
ismiix hut giving a Hhadv though Hex! 
ble Mow of iH)wci 

As for the pump Itself lla present 
model Is httcil wirb babitic'e plstcms on 
the lm|>elUr lo eliminate end thrust The 
large out swept anuulnr volume Is dia 
pbicecl twice in each icxcdiition giving n 
hlg output fortfu sl7L ctftlu pump Tim 
dbabarge is jh rfectiv uniforat and piils**- 
lOHs The plstims an lii cemstant eon 
tact wKli tlu casing making the leakage 
Miiiall riierc Is no contact between pis¬ 
tons and ahuiments and that lietween 
)Mi|>elli I and abutments Is a true rolling 
eonrac t on circular 8urfacc»s The gear 
timing mav varv within wide limits. 
The rnljber covering of the abutmemt 
segment (sliowu In the final view) eilml 
nates leakage Imtween the abutments and 
the Imixeller during the |>eilod of rolling 
contact I he ruldver being then com 
pressed Rllghtly As a result of this, 
the volumetric efficiency is something 
like 90 per cent 


New Discovery in Mosquito Sup¬ 
pression 

UK discoverx that a c-ertuln kind of 
alga grc»v\Ing In atlll or stagTiunt 
water has an hnisjrtant use In parMallv 
limiting the growth of mos(|ullo larva 
In such waters unnoimted in 10J9 h\ a 
Spanish proft*s,scjr has hern HUppIfs 
inentcd hj anollur Spanish sc lentist who 
has now found a new and more tiTec t- 
Ivo s[Kxi<s of water plant, bbntlHed us 
Vhara UiHiuda wbicli kiH^^w the water 
In wbUb li grows compU lelx free from 
these ixests llils plant was found grow 
Ing In the swampv regions near \ulen 
cla iMxds In whldi It iHcurrcsl were 
found to be csmipletelv free from the 
larva while ntlur p<H>Is frcuii which 
Vhorn Wixpldo was idisint won found 
to Ih‘ well iHtpnIated with the wlgghrs 

Ihest observutloDH uiadt In the 
swamps were later conflrincd by KUiall 
scale i VIM rhmnlH, In the courHo of which 
tlie larxtt* of Stcgomvla were Introduced 
Into vviifci In whb h the Chora plant won 
growing I lay all died further obsen 
vatlons In the lalwratory and In nature 
have cc»nMrmed the essential untagonliim 
between C?ioro Hinpida on the one hand 
and the different kinds of mosriultoez 
(StegonivlH C ulex, and Anopheles) on 
the othtr The hemp retting pondn neur 
Valencia were later found to contain a 
rich growth of Chara, and lo be entirely 
free from inonqultoea. 

Further work Is being dono with the 
view of enlisting the aid of this plant 
in moKQulto eradicntloiL A valuable 


nsseinhlv motor and all to he thus held 
In the hand while developing a speed 
under load of revnlntlons per min 
ute Wltlamr tlie load the ont.M>Ighth 
horsepowei motor attulns hh high it 
sfM*ed as ISIHH) revultitlobH The tool la 
ttbvbaislv an (vtreiuelj convenient one 
for H wide variety of amull shaping Jobs. 



The motor developa 8500 revohitioiui 
ondor load, but can be held tn the 
hand wltheat dlacemfert 
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The Heavens in May, 1924 

Some Details About the Transit of Mercury, Occurring this Month 

By Professor Henry ISorns Russell, Ph D 


U ~^ HB present month la noteworthy for an 
unusual phenomenon vialhle throuKhout 
the United Staten—namely, u irunalt of 
Mmury ucroKH the Him s disk, on May 
7th On this date the planet tomei^ di 

-- * rectlj betniHjn un and the sun, so that it 

Is ^tsible 019 o tMuall blnck spot uixin the Holur dlHk— 
too snmllt however, to be seen with the unaided e^e 
as It is only twelve seconds of ur< In diameter A good 
held glass, equipped with a suitable shade to dlmlnlsli 
the Ran*s glare, should show the planet—and thin rauy 
be a good time to remind oursotves that an old fogged 
photographic plate devoloisHl imtil It is so Idack that 
the sun can Just comfortably be seen through It, makes 
an eiceUent shade for this purpose 
The smallest telescoix^ should show the planet dis¬ 
tinctly The shade-glass should In this <»nse he placed 
between the eyenilece and the oliservera eje, as unv 
homemade alTatr hIU Inevltabb be of sin h opthal 
f|uallty that, If placed In front of the objective of the 
telescope, It would spoil the linage com¬ 
pletely 

The planet, as seen fnmi New \ork 
iH'glns to enter u^wn the sun s eilge at 
2 42 P M , Eastern Standard Time For 
iwints on the Pacific Const the mom<»nt of 
entry Is not quIU u minute later by 
Orconwlch time (though obvlou8l\ three 
hours curlier by local time) ^or all 
American stations the j>olnt of first con 
tmt Ih very near the npiienmmt [mint of 
the sun’s edge as It appears In the sky ut 
the time 

Three minutes later the wlude disk of 
the planet will have entered upon the 
suns face, and from this time until sun 
set It will be visible as a hlai k sjKit niov 
lug slowly downward and to the right 
The planets track takes It tilmost (xm 
Irally across the disk, and the full transit 
requires about eight hours Imt long Ite- 
fore that time the sim will ha\e set for 
the western world Hie end the tnin 
Hit win be visible In Europe, just after 
sunrise on the 8th 

With u field glass Iltlle more tlmn ihe 
existence of a tln> black spot (an lx de¬ 
tected and It may be hard to illstlnguish 
It from a Bun&iv>t, if there hnpi>en to be 
many of the latter—which Is unllkdv ns 
we are near the time of mlnlmmn By 
making a sketch of any siwts that ure 
visible before the planet enters ujKm the 
sun Identification of the Invader can lie 
made certain—ns also by the planet s mo 
tion The observer must remember how 
cv«r, that the Him appiarw to turn rela 
tire to the horison ns tlie day Advances 
and that a spot which Is on the right 
hand edge of the Him nt noon will sccin 
to shift about 400 toward the Iwttom of 
the disk before HunR«>f--and l>e on his 
guard against confusing this apparent motion of the 
sun and his spots with the real motion (d the planet 
The change* In the distance of the plunel from the 
Him 8 edge of course, afford a safe guide 
With the telescope It cun be seen If the air In steady 
enough that the planet Is ptrfrttly mund v\itli a 
tiard sharp edge—unlike the suns siMds whhh are 
Irregular, and show dess contrast lender good condl 
tions, too, one mav note that the planet looks darker 
than the spots—black while thev are brownish—a 
proof that the spots are not perfectiv dark hut shine 
with a light of their own fainter than that of the rest 
«f the sun 

The most Important observntlons, from the astronom 
leal standpoint, which can be made during the trim 
Hit are determinations of the exact times when Iho 
planet first invades the sun’s llmli and when It Is ('em 
Pletely projected upon It—and perhaps also plmtographs 
Hhowlng the planet In front tlie Hun the object of 
l>oth sets of observations being to find the exact posl- 
llon of the planet In the sky, compared with the sun 
at a known Instant In these davs of radio lime slg 
nals. good observntlons of the time of internal contact 
may be made by amateur observers (with telescopes of 
at least six Inches aperture, and good seeing) pro- 


\ldt-M] iluj have reliable wutdies, and (ouipure them 
with the ludio Hlgnals both Im fore and after tiu iron 
sit, without attempting In any way to regulate tliem 
betw(M?n times 

The Schedule of the Transits 

Mercury gotn around thi sun four times every vear, 
and (,nt«hes ui> with tlu sun three tlinoa Wliv then 
urt tluHt rrunsltH NO lure ' As cvervone known tlu rtu 
son Is that the plane of Ahnurys orbit Is im lined 
w ven dt gMs H lo that of tlu ciirth i 9 , Ro that tin [iluiKt 
iiHiiulh iiaNwcH far uhovt oi hi low tlu. llm Joininj, un 
to the Run Only when a lonjtimdlon 0 ((urH < lose to 
the Intersistlon of tlu two oibltplimeR (tlu llm of 
nodes), can there Ik. u transit The earth rem hes thew* 
[Hilnts In its oihll ii|K»n Muii '"ith and Isio\(ml>er 7th, 
and all IrunNlts muHt (H(.ur within a fevN davK of tli(‘ 
one date or the other 

The law of tiuir reiietltton has been \9orkpd out in 
beautiful detail hv Ncwiomh In 4t) veurs Mercury 


goes around the Him vetv lujirlv lOl tlmeR and there¬ 
fore (HtdieH up vvlth tlu (urth 14') tliius At onlv sK 
of these I'onjiim tlolls Is ht wllliln tlu limits Just men 
Honed so that the Jivenii,( Inti rvul lutwisn tran'^its is 
about el[,ht viars Tlu lutiiul Interval lietween suc- 
ipsHlvi trnnslts nmj liedtlur 7 0^ lu I*! years 
a(cording to i In iiiMsiami s bur It never exKH^Is the 
latter valut Novtmlur tninstis an about twh e ns 
numerous uh those In Mny Ikshusi In tlie former ruse 
Meriuiv Ih iniuh mnnr the sun and iimv tlien he n 
greater nuinlier of ndleH from tlu [ilane of the (Mllpfh 
without gittlng OUT of the line lietwtun us and He 
Him N U[>[>er or hm«r ed,,e 

Tlu tfi-VMir Intei-Mil Is not (pilb exmt thouKh serli^s 
of May iranKlIs Mun-eed one another at this Interval foi 
about 400 vonrs nnd of Noviinhcr trnnsilN for inon 
than 800 A longer (vdi of 217 utr during whidi 
Mercury ninkOM almost (\nctl\ 001 nvvohirlonM Is miu h 
more preclHC nnd transItH under ver\ Klnillar dnniu 
fitnnccH succeed one another at thU Interval for thou 
sandH of veun* 

The hiHt transit of Afercnry was on November 6th 
1014 and was visible In the United Statew, as wi rt 
thoseof November 13th 1907 and November lOth 1894, 
in whole or In part, also that on May 9th, 1881—the 


laht i)r( vIouH Mnj tniusir The next transit, on Novem- 
tier 9th 1927, will lie invisible in tliln muntry, the op- 
[hihUi side of the earth at this lime fadng the Hun 
The four following iransltH on Noveml>er 11th, 1940, 
Ivovtaiihep roh 19 'j 3 Ma\ ^itli 19')7 and November 
7lii HWO will Ik at least purtlullj vIhIWc In this 
count r\ 

Oni furlia r Interest attaching to tliesf transits may 
he nientlomd Since Men ury itioveH iiiiu li faHter near 
Its pirllullon than near Its aphelion the times of the 
tiiuiHifN tin a IP red when the |ieillulh»it and aphelion 
move giving us oru of mir most a«< urate means of 
dd( riulning kikIi motion It wuh in tills wav that the 
[H-diilur itiollnii of Mir(ur> s fn rlhollou was first dls- 
coven d—to U a puzzle to uHlnmoiuers for a genera 
lion and tola at lad ateountid for hj 1 Insteln 

The Heavens 

rhe Mllkv ^Vay swiK^ps far along the eaRt* m liorlzon 
— loo low lo U (onsiiiiuous ItMlf hut marked by many 
hiighl hlar-^ Sniriiio In in tlu Houtheust, 
uoi fully rlsi n lo the loft Ih Oiihludms 
now hilghidUMl bv the [iu^m lui of Jupl- 
tir llun (oiius A(|ulla dm east, and 
t \gnuK, In the noitluust with bjra aliove 
( uphills follows and lust i asslojieia low 
In the nortli Ursa Minor und Ttnuo 
swing higliovtr tlu [wh and Ursa Major 
Ih far up in tlu nnrthwLst (xPndIng al 
most to tlu /tnldi Auriga und (icmlnl 
arc Sitting far lielow Hydra H(ritihi*t} 
along tin hoil/on from west to south, 
with ( orvuh und ( nittr Just alsive and 
I>(s) iinil \ Irgo higher Bodies Is uhnost 
ovirluad I ar IkIow on tlie Houthern 
luuj/on Is fsnliiiinis The brlghesl HturH 
of tlu (s)nst( nation Aliiha and Beta (a*u 
tuurl are visible at this hour from south 
< m Florida and tlu W<»Ht ladles and 
tlic Soul turn i ross also low on the horl* 
7on an hour or two eurih r In thi night 

The Planet* 

Mtrmry Is an (vening star before his 
transit imd u morning slur afterwards 
Init he Ih vihIMi onlv near tlu eml of the 
month vvlun !u ilhtsatl I'l A M \tnus 
Is ivtruiulv corihpiuious as an evening 
star far north anil v»rv bright ruuuiulng 
In higlil until 19 19 U M on tlu 31st 
MaiH K past (|uu(Ira(nrt an<l sliudUy 
gifting brlghttr nnd ni aror us la moves 
Niuwh (Uhfward through ( aitrirornuH By 
the -ttsf h( rlsHs at midnight und looks 
luarly twhu un hrighi as AreturuH 

JuplUr Is 111 Ophliulius iipproadiing 
opIHtKhlon and tIm s at 9 I* AI in the 
middle of the month Saturn Is In Virgo, 
rroHslng tlu nu rldian at 19 P M on tho 
Sana dat» Urnnuh is in INstes pining 
2AM and Niptuiie Is in sttllng 

shortly after midnight 

The numn is n< w at P M on tlu Ird In lier first 
t|uart( r at 9 P M on tlu lltli fiiK nt P M on 
tiu IStli nnd In lu r last (irnirt* r at 9 \ M on tlu 2')tli 
Sla Is m trisi tho tarrh on ih* 2,trd and farthest awav 
on thi "ith \s sh( niakis la r (In nil of tlu skv she 
laisws by Abrtiirv on llu 41 h \enuH on the 7th, 
Ne[dun( on the 11 Ur Saturn on tho 16th JupIN r on 
flu 1'Hli Mars on Ihe 24tli UraiiUH on the 26ih and 
Ml i( ury again on tin TIM 

Distribution of Biightness on the Sun’s Disk 

S < H\\An/S( IIIIU and Uefant s work developing 
S< husi( r s ln\( stigiitlirn of tlu d<s n use In bright 
nr ss from tin siin s eentf r to Ilinh r<s med <onHlst('nt 
with th( siipiHisitlon tluit Ihe sun (imslsts of a nudeus 
whhh radluKs like a lihu k ImkIv surround* d h\ a 
cooler gaseous ntmosphen whl( h w alters thiH radiation 
But St Johns work de\eIo[ilng 1 \( rshed s dlscffvery of 
radial motion In sunsKvls iissimus that the mm Is 
gas(stns throughout the h raunhoB i IIius Itelng pro 
dur(Ml liv ahsoriiflon at dlfTerent levels \ [rairer hv R 
IHtt/luH (Had MUx 131 2n 1) Is now offered to 
show that SchuKters law of derreaslng brightness can 
be explalntsl ([uite as w dl orvvtnhctlir on this theory 
of a completely gai4C0U8 sun 



At ft‘(| n lijrk M«y SO 

The hours glvm lire tn SUndHrii Time hen Kk-hI lummrr time in In oflect. the/ 
muKt be mndL one hour Inter 1*. o rlook on Mfty 7 etc 

NIGHT SKYi MAY AND JUNE 
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In the Dead of Night 

In the dead of night a (ire breaks out—the alarm must 
be given A child ii taken sick—the doctor must be 
called A thief enters the home—the police must be 
located 

In the dead of night the American turns to his tele¬ 
phone, confident he will find it ready for the emergency. 

He knows that telephone exchanges are open always, 
the operators at their switchboards, tiie wires ready to 
vibrate with his words He has only to lift the receiver 
from its hook to hear that calm, prompt **Number, 
please ’* The constant availability of his telephone 
gives him security, and makes his life more effective m 
wider horizons 

Twenty-four-hour service, which is the standard set 
by the Bell System, is the exception m the service of 
Continental Europe An emergency may occur at any 
tune Continuous and reliable service has become a 
part of the social and economic fibre of American life 


American Telephone and Telegraph Company 

And AsaociATED COMPANiea 

BELL SYSTEM 

On* Policy, Ono Sy$tom, Untvorwal Sorvtcm 




The World’s Flexible Motor 


Distant seas and 
distant shores, 
strange lands and 
customs and peo¬ 
ple, always reach- 
init far over the 
horizon you will 
find DuBrie 
Motors 

The motor of yes¬ 
terday, today and 
tomorrow 



5 H P -4 CtcU 


Service parts pro¬ 
curable at Ford 
service stations 

**Thm daddy of 
thmm qU** 

$112.S0 

complete 

Magneto and 
bronze equipped 

Cot oar eat€dQg 


DUBRIE MARINE MOTORS 

5627 McGraw Avenue Detroit, Michigan 


"This is Station - 

iContinued from page SOS) 
could also funcilDii fui a primary broadooitar, 
wheue^cr something of local liitoreat wag to 
bo put on the uir 

The telephone wire transmission seems the 
simphst meuns of accompllsliing the deffiml 
end tijjmnltiineous brosdcestlng by a num 
ber of Htatfous widely separated, has been 
curried on at intervnls by wire tranmniasion, 
for some tune bntk. Unfortunately, how 
e\er the linntations of this m< thod are con 
sldt ruble and rho difhcuUicg of rei>eating pro 
grams inrniise with the dlstunco and the 
number of staliuiia so that while It is teth 
liicullv }K>h8iblc to do the work In tills rnnn 
ner from the eost stuiidimint it uppeura en 
tlrely Imprnetionble nt this time In addi 
Hon a most strious limitation is the Inek of 
tiexibility at tliu repeating station to permit 
it to shift from one pntgram center to an 
other as it would be imiKuuuble to change 
the toll pl'«'‘<* wire connections without elab¬ 
orate pri. arrangement 

Radio n penting on the other hnod has 
no siieli limitations and possosws flexibility 
to the utmost degrot W bile only otfh such 
station-'the W estinghoiise station at Hast 
Inga, \ebr KFKX—is at present in com 
morLliil opi ration, the success already at 
tsinod iivith this station is sufllcient to deni 
onstrutL the possibilitios of this method of 
repeating and to indicate that it murks the 
first step toward a comprehensive system of 
radio rcpiating which will in time cover 
not only the UiTited States but tiu entin 
viorld nMSjrdIng to H P llavis Vice Pn^i 
dent of the WeMtlnghousc company Piidtr 
tills system wo are assured it will be pos 
slble to listen in on the interesting events 
of the old and the new worlds. 

The system is so flexible that it is sus 
oepHbIc of indefinite expansion without 
excesslvi. cost When completely workeil 
out tlie owntr of every crystal or low iwwer' 
set, no mutter where locnteil, ran Iis^ii to' 
selected programs in ivhich the best from l 
every quarter of the globe can bo included 
The primary broudcostiiig stations need be 
but few in number, but will be locateil where 
the best of program maPrial is aiallublo 

ITuw docs this radio rcqMutiiig work? 
Simple (iiongh—at least now that It has 
been worked out by radio enginters after 
sevornl >ear« of painstaking tfforts Tho 
KI>K\ station of tbo \N estiughouse orgaal 
Ration tlie ploiietr broadcaster pleas© re 
member broudcMSts two waves at oue time 
The ngular broadcast audiences are being 
eiitertnincil by moans of tho 32fVmeter broad 
cost while a Mmehr shortwave broadcast 
is going out to the repeating stations. Tests 
have proved that tlie shortwave or high 
fnHjiieiuv broadcasts go farther with the 
same power input than the ordinary broad 
cost waves It bus also boon proved that 
daylight which bus a raarkevl effict on the 
usual wave lengths, has little effect, if any, 
on tills currying power 

Grout thlugs are bound to come out of 
this sliortwavp transmission and re broad 
rosHng Gniy tin other day a concert 
broadcast bv KDKA was picked up in Lon 
lion on a short w uve receiver properly am 
pllfied and re bmadcasted on thi higher 
ware lengths iisfsl b> the Rritish broad 
casters The Pittsburg eon<N rt via Ixindun 
was picked up in (’uleutts India and hold 
for thirty two minuUs This system of 
short wave transmissiun and repeating is 
tnabUiig the Itnllsh audiences to listen to 
AiiMricun radio programs, and even the 
Pnnch, Relgian Dutch and German listen 
ers m may have an opportunity of listening 
to the fiiseiuatlng strains of American joas 
via the DritlMh repeating stations 

Doing Away With the ‘Tick-Up'’ Wirea 

The posKibilitles of short wave transmis 
sion penetrate cvni d(*et>er than this into 
the future of radio bruadeastlng Broad 
casters from time to time find it necessary 
to transmit directly from some point out 
side the studio It may be a banquet, a 
baseball or football game, the nncsiile, the 
theatre or opera, tho convention nail, but I 
whatever it is, the usual studio microphone 
is replaced by n microphone in the field so 
to spenk The ‘pick up’t equipment, to use 
radio pnrlmico has heretofore been con 
nccteil with the broadcasting statiou by 
means of telephone or telegraph wires. Such 
means have been ample for the puriuse 
although truth to tdl, there have been 
many times when the broadcasters have 
found it difficult and, sometiraes, Impoaaible 
to obtain tlie proper wire connections with 
the result that the radio audience bars 
missed important events. And now we have 
(ConHnuAf on pa^g SS4) 


Line furnaccA 






^ ‘ 'Jj 

^ : -Vf./ j % 






J 


OINT8! 
trouble 


tba 


They cause sU 
trouble in fire brick linings 
They re the weak llnka that gl^ 
'vaty under the beat of the furnace 
and that make the need for entira 
refining certain 

Eliminate them Inetall Jolntleaa 
Pllbrico Furnace Lining, the way 
the man pictured above ia doing 
Pounded In while plastic with a 
mallet, Plibrlco forma a one-piece 
rock-llke lining when heat ia ap¬ 
plied. It lasts two to four times at 
long SB fire brick It cuts beat loaa 
throvigh the setting It can bo In- 
■Ulled by unskUled labor It reaiats 
temperaturca to 3100 deg P 

you wsnt to koow more sboot 
"Dw Wf book 
RefrsciorUs and Furnace Deelsn tells 
the atory Tha poupon bring! It 




Pltfarlco la delivered only In ateel con- 
Ulnere of dietlactive r- 


ehown below Warehouee ttocke 
to70e‘‘ 


PbhcoI 

■ Sec D l.Piit.Off 

jMMTLItf Flat BaiCK Co 
1181 CLAY ST CHKAao 
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At $35 

lUdlola IIL Two Radio* 
troniWD'll Headtele- 
phonfti In brief, every 
tl^g except the dry bat 
eerie# and the antenna 


You Can Add 


Radlola 

Loudapeaker, $36 50 

Kadiola Balanced AmpU 
fier (puah-puH) to get long 
dl#t#nce» with a loud 
maker Including two 
Kadiotron# WD 11. $30 


Or Buy Complete 

RADlOLMIl-A, the amplifier combined with Radiola 
Ill in one cabinet) with tour Radiotroni WD>n, head 
talephonea and Radiola Loudapeaker $100 

Operates on Dry Batteries 


Radiola m 


A new two-tube radiola— designed and built by world- 
famed engineers in the great RCA laboratories—priced at 
less than you could build it for at home! A real RADIOLA— 
including the tubes and the headphones. A new model. Improved 
in sensitivity and selectivity. Gettmg distance on the headphones, 
and near stations on a loudspeaker. Receiving clearly—repro¬ 
ducing truthfully. Its thirty-five dollar price means at last that 
every home everywhere can tune m on the fun with a small 
receiver budt for big performance 

*"^that's a Rodi ok ^r every purse* 


233 BcoodwaTt New Yorii 


Radio Corporation of Amenca 

nt 433 CdHorai* !K San FcwtdKo, Cal 


Sates Ofliccsi 

10 So La Selle Sc.. Chicago 


Radiola 


There lire nuiiiy RaJio^OJ at truin> pneti Send 
for the free (booklet i/ujt Je^cfihej thetn tiU. 


RADIO CORPORATION OF AMERICA 

l>pr Address office ncareit you ) 

riraie send me ycHir ^ree RaJl Book lei 


Name 


Street AddrchS 


ftCO U 8 PAT OFF 


City 


R F i> 
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Cut Plant Painting Costs 

Thete Threm E»»»ntiaU Savm You 
30 % to SO^Yo on Plant Pointing 


Vortmx p€unta are full 
bodied oil paints of the 
highest quality for interior 
or exterior use They are 
specially prepared for me¬ 
chanical application 

Vort«x Paint 


A himJy man at your 
plant can easily op^e 
the equipment and we will 
instruct him how to handle 
It properly 



Wa loan yoa the Vortex 
Equipment It operates on 
a different principle than 
ordinary spray painters— 
longer range greater speed, 
and confined palm delivery 
make for bttter cleaner 
and less costly rasulta 


Our Demonttrabon Offer 

If you have painting to do we will acnd 
Paint Vortex Equipment and a Demon 
atrator to your Plant to ahow you juat what 
we have if you do not approve the demon 
atratlon yon may aend everything back to 
ua and you will have Incurred no expenae 
Write ua now 


Our 

Equip¬ 

ment 


The 

Vortex Meth 

od til 

dirferent A 

iTood 

mnny Plunts 

have 

(nerruaed 

Ihttr 

Light und 

Pro, 

du..tlon by 

till! 

low cost sys 

i*ni- 
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[MANUFACTURING CO CLEVELAND’ 


A m tlhoiaUr Dtoa« 
niati Miik 

iMtii? r*ull«r rw wi Tlwv 
tram p tmn fn «fi UO Iona 

of p«r h MIT t th« 
Cotorodi Fuel aful Imn 
^ PiMblo Uul roiki 
: nool (Tuahina 
I «r|f b oMmctmd rrua 
brwXMo anil ifun that 
h worui >anMr r*. 
ebkMd 


The Scientific American Digest 

A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments in industry and engineering 

rfferrncr^ to the sources from which these abstracts and quotations are made follow 
each abstract the numerals referring respectively to the volume, number and pages occupied 
by the original article in order that those who uish for further data may refer to the 
urtgtnals Other digesin appear elxctrkere in this issue 


Magnetic 
eeparatton saves 

(O tnm«l mHl» anrt -11 llnrm 
bf priUrUna 
fn-M •Wnaa* by trjwip 
IT a Hint by f 

duLloa mlnaraU atvd -fr* 
-In Aiurmllbby proymll t 
du t iplf ni m 

t .opArtaatoyrae Vd 
ln« tr mfrom ilunip Pl « 

I (1 a, f r , 1^ 

h ramwlna bva fr*an bo» 

U ttiWwr wUlntWi* by 
rwi yln* *lr y Ir ai 

fnv tTuOiW wiuIpniCT I 
-In uamaa 
rruAlnX aourpmanl fr ai 

fc^SSttiVaaad mltb'bv vy<i- 

t. 

{5r%3-.': 


Tramp iron like this 

—wrecks cruaKing and grinding aqulpmant 
—Iowan quality of many manufactured products 
—causes fires and explosions in mills 


S TRAY or tramp" iron 
causes a lot of trouble 
if it gets In crushers in mines, 
quarries or elsewhere it may 
wreck them causing plant 
shutdown. In manufactured 
protluns like ink china, 
glass foods chemicals — It 
lowers quality In grain 
elevators and mills a spark 
from iron in the crusher may 
cause a disastrous axplo- 
aton 


You can t keep iron from en¬ 
tering raw materials — but 
Dings ‘High Intensity 'Mag¬ 
netic Separators will remove 
it wherever Its presence ia 
dangerous to equipment, 
raises manufacturing costs, 
or la a menace to quality 
Tha list opposite suggeststha 
wide range Write for bulle¬ 
tins for each Industry to— 
D«|f Macaatk SaMratar Ce 

Swak atietl, iiwnket 


tr MAGNETIC 
SEPARATIOI 




Automotive 

Changing to “Balloon” Tiroa^Both 
bdllonii iintl hnllooii ttiio DrrH utp straiglit 
sidi iiiiil no oxiM'nMT is (onnectid with okiing 
Ing from riKnlur t4> hallmni tyim tin m ou 
4 urti tqulplKd with NtniiKht sltk nnis In tho 
Cttw uC 4urs UHinit rlmcin rs tin mxt of th( 
ohaiignoir ih only that ordinunh incurrei 
ill changinK from rliinJicr to Htriiightsido 
ribiM fhi tin uthrr liiind in iliniiginK from 
regular ronis to bulluon tlrLs uu Lurs already 
in iiHO eitlur new wheeln or new rims are 
iioctSNury iisuully m w uhids (Mi t adillar 
und Lincoln curs ihv. rims (ivninvt bt ihtiniced 
oud new wlntlM nru iwjuireHi Hallmm 
type tips can be upplicM) wilh iiu iilLi rntiuiis 
wliutccir to rnrs huMiig MufTicieiit (cinhr uiid 
body cloarunci TLIn ileuraiiee must bo 
uuuHiirtfl butwcen the trend of the tire and 
Uie fender at the top. forward and r^ur ends 
of the latter also between the side of Ibo 
tire and the side of the iKsly and Intuein 
the Midi of tbi tin and tbc onti r edge of 
the ftiidir SoiiiL earn have more fentler and 
bmly (Itaranu than otlnra and for that 
rciiNoii single and double uversixo ballcKm 
tyis! tins an math to ht tin most coin 
monly naeii runs Ihr singli ovtrsi/e bul 
l(M>n t\pe tin ran In net I in all cusca but 
whflii altmiptiiig to apply tbo rlouhle oter 
sixe eurtfnl inejisiirLtuent of all eloarnnees is 
inNCMAur> not furKittiiig iin use of ebnins 
in wint<r and that heuty loading of the car 
may prodiioe siiiheient sag in lilt spnngN to 
cauae tin ftinUrs to strike the tin a in 
rroMHini, ohsta* U h TIiO effect of these larger 
tircM on the gear ratio and effective |>owor is 
also l<» la L'onsidered — Ind Itub H orld 

(10 U ^ pp 

What is a Balloon Tire? — Considerable 
ciaifuHion alr(ad> exists in the tin trinic 
and Hiill more in tin inihlic mind as to the 
pniia r aiiswir to thi« question Tbo h rm 
has been eoinmonl) appllnl to a gnat many 
si/As niiikinj, from the JP bv 4% nml 
bv 5 Kix jdj rnMaDes} taxicab tires reijuir 
ing an iiitiation presMiin of about 40 iKuinda 
to tin ^4 by 7 four |)lv tliiii sidewall tin 
d< sigiieil for luflittloii presHuns us low as 18 
or JO inmnds LiuHinf, tin manufacturers 
have llunfon beeome apprehensive lost the 
public b« unng of the successful use of bul 
looii tires at inflntloti pnasureN us low as 
18 tHniinls per square ineh will jump to tlic 
comliiHlfUi that all tins ternnd balloons 
cun bi asid at tliis 1 o\n pnHsiin iind th it 
tin rcMiilts will In (liHJiHtnjuM To offset this 
{ tnnUiiey some are rectimnn inling Liven for 
, true balloon tires a prissurc of iilsnit 
' poiiinls ilespite thi fuel that at this higher 
) prtsHiire mneh of the eusldmiing value of tin 
I ballotai lire is lust iiinl panetiin s are aui I 
to ueeur oftnn r hdause of tin higher unit 
priHHiire betwiin tnr and road Moan 
while it IS will for evir^body to note 
the marked distinetioii wlinli exists be 
Iwitn hiilloon tires and bnllumi tyiie tiros 
\h lihtiwn bv till aiipeuded taVdi of ap 
provpti tire kU'l' 4 buDooii tins an iniiiui 
huture-d f»»r w lici Is and rims uf three iiew 
uiif] Npedal dinn asiLiiis only nnimly 20 21 
and 22unh HalloOii ty[>e tires are pro 
dneMi to tit the w Ini Is and rims now in 
<imimon nsi There are now J1 i sires on 
tin iippniMil list of the Uubhi r Asa a of 
Am Proper influtinn prrssnn deiwnds as 
always on ihi load but eontrury to the 
former prui Uee the front tires require about 
fa\( iKninds men pressure than the rear 
tins when tin i ar ib empty due to the 
weight of tlip engine A low prcaaure gage 
should be used and llio Inflation uniformly 
roaintaiapd For ideal comfort in a Llncolti 
four passenger pba ton for example, 80 
pounds front and 25 pounds rear ia about 
right— India Rub World, 60 0, 2 pp 

Startling Rasulta from LcAth«r Re- 
Mirrh ^ere reached by a large number 
! of teats conducted by the Bureau of Stand 
* ards. These teats have sought to determine^ 
the phyirical properties of leather, especially I 
' tearing strength and tensUe strength, and 


much to the MiirpruMs of the committee ns 
wall as to leather men it has developed that 
the brst and second apllts almost invariably 
are stronger and less cusily torn than are 
the grain leatbers now gnnprully cmployotl 
It wan reported also that at loast one louifaer 
munufat turer has found it possible to ho cure 
the first and second splits os to make them 
IIS soft and pliable us thi grain IrutherK 
winch heretofore have beHin standard for up¬ 
holstery purpoHes mid have been more curt 
fully treate^l because of the higher prices 
which they eominuud Another rnthr r start 
ling fact rcveulcft in Mr Herrmann h report 
was that it is possible to repair cuts and 
grub boles In upholstery leather in mieh a 
way that the repaired portion not only is 
stronger than the original part but cannot 
be detected on tbe finished irido even by men 
with long experience In judging louther quali 
ties—Aufomoffrr Ind 50 Q. 1 p 

Supercharffing—The altitude flij^hti? of 
Lieutenant McLready with ii siipcrehargad 
J^tihi rty engine huvt fucuHod public utten 
tion on superehurging Su|krebargiiig is 
simply the uet'omplisliini lit of forcing more 
kUHoUne vuiwr into a c^litider than it iMuld 
git through iiormiil uspirutlon This can be 
aceitinplmliLHl by true supereJinrging which 
eoiisists of forcing an additional charge of 
vapor into Ihi cylinder at the end of the cx 
luiuBt stroke, or during the conipn ssion 
stroke of rhi engim tlirough the medium of 
>1 pump or diffiniitial piston or bv the nioro 
UHUiiI int thud of foreiHl InduLtloii which uhch 
a hlowir dm ing dr into tin mouth of tin 
larbuntrr n lueiniH of driving tht blower 
and HUirnhlt apparatus to compensate for 
the additional pressure at thf mouth of tin 
carbnrercr In the float chnmbur and the gas 
ollne priHsure lim —Rudder 

LimouBincH Kxeunt,—Sixteen import- 
I rs (.usium iHKiy Imlhlurs an i ochtr produc 
tra of dc luxe (.ara lUtinga an I occiHSories 
exhibited at tlio annual Automobile Salon 
whiLh was htld simultunooualy with the an 
tomnbilc show, at Chitiigo If botins at Un 
Nidot) HUfcfcLst probable treuda In dosed cur 
liiMign iiiuide^iriie jobs hboiu likely to re- 
plmo the former tyis of limousine Procti 
eally ull the town car bodies shown were of 
tin Itorline type with dropping glass parti 
tion betwi^en thi drivir and the passengf th 
In many of tlnse bodies efforta have been 
made 1o liuvu th« glass partition drop in 
tipely oat of sight liisti od of having part 
of th( f^laan i xiKistd w hen the window is 
down —AutomoHit Ind, 50 0 3 pp ill 

Progress Tnwurd 1000 Horsepower 
Ain raft Engines is the subject of an in¬ 
ti rcMting diseuBHiim of )ni,h])Owcrcii engines 
ill Iriufion (10 8 3 pp ill ) Numerous 
rt portH have eonio from ubruad regarding thi 
1 urotienn divcIupniLiit of largo bombing on 
giiKW wIiLrcitn virv lUtU infortnution has 
hi (M circulated eonremliiK smiiiur develop 
miiita at homt Ah a matter of fact our Air 
Sirvii-o bus been activoly cngageil in the do- 
Higii and development of large bombing cii- 
ginos ovir aince the war fallowing the sign 
Ing of till Armistici lUroniH show that »o 
fur only thirteen airplane eiiglnea rated not 
less than 000 h p have actually been de¬ 
signed and buiU Seien art of French Ue- 
Higii thrtu are liritiHli two are American, 
and one is ItuHnn Ah far as can bo defer 
niliiofi the r 8 \(r Service was therefore 

without any nliable engint of over 400 h p 
at tilt end of the war iMiring the following 
year designs were laid down for an elghteon- 
cvlimler VV ty\M> of 2778 cu in pleton dla- 
plncomeiit known as the model Wl Thia 
engine la composed of three rows of six 
rylinden each, with on included angle of 
forty degrees between eadi of the outt r 
rows and vertical row In the center Thia 
arrangement of cylindera probably gives as 
compart an engine for tlie displacement as 
can be produced besides hoving the featnrea 
of iMrfect inertia balance and good evennefle 
of torque delivered to tbe propeller T%e* 
iCtmiinuad on pope S^t) 
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Flrat of Uw battle- 
■ liipi driTen by 
O-B motor! bi the 
Nmw Mmxico 
letmehed In 19t7 


f] X- 


I—tM ■181 ^ ^ 



The General Electric 
Company bulldi btg 
turbinee and motor# 
for battleihipi and 
alio rnakei the tiny 
motor* that can drive 
•o many useful ma 
chines in your home 
The monogram O B 
Is a symbol of service 
— the initials of a 
friexKl 


What a miracle it is! 

Twelve years ago the United 
States Navy Department per¬ 
mitted General Electric engi¬ 
neers to equip the collier 
Jupiter with electnc dnve— 
then a great experiment 

So handsomely did the Jupiter 
perform that now all the 
great United States battle- 
riv^ ships are electrically driven. 

ma 

Ijb What a miracle it is—an in- 
visible current driving a 
32 , 000 -ton battleship! 


GENERAL ELECTRIC 




^ Wa Tm* Tm Kfw to atols* K 

IISMr—nonof^b wmraw f or yea to Mxt! 
^ fet U plo msitor where yoe tWe nor wiMt 

fSwpSSfileSi* *** 


Clean Power—Dependable Power 

P LANTS equipped with Bessemer oU- 
bumlng engines for industrial power 
are clean plants The dirt soot end 
•moke which characterise coal-burning 
•teaiD power ere eliminated 
Then also fuel oil is always easily pro¬ 
curable There is no uncertainty of aupply 
with the attendant ahutduwni 
Thousands of Besaemer Oil Engine In- 
stallatlotia are paying a proht to industrial 
users Out engineers will be glad to 
show their application w your needs and 
point out worth-while savings in your 
power source 

THE BESSEMER GAS ENGINE COMPANY 

14 Yeek Street Crewe OtTi Pa 





%ht\ 


PfNlto ■niW •WMTOO* who 
•MS it QMd. A aliiele OMe- 
■■i t ra ti iw ettea wstie! a 
OeseeMtoe. UbMMT»tJm«ny 
thoowMto of doUu! of pro{»4Tt7 
duneae U«ti woom «nd etUf- 
4 nn !N utoundod und fuei' 
Mtod bytb* emme viti which It 
potaoutan •Urmlri! fliw Itl! 
fM «MM«r!tloil to atato that 
\ yirattoTi on* of th« aaaiait to 
dMMNMtrato and faatoat aeA* 
i era ever awde. WhrT B«cauaa 
r It fa ao atmtoa a ahfld oan oaa 

It with onaniand H atwave 
i taarto — (woadarfnl aoerat 

I laadnit Ybalow prtca U within 
tha maaaa of avaryofM ~ 10 < 
law tbunKet et^n Bold to 
Mary botna. aabool. faran 
faetonr. oOw atora, Imm 
• to. wntrararabova, 


let 

ti—eeaiai^HjtawItoNrsaoanitiaiataiitlsI par* 
laoaat lnaowa. wHto nr aarseim e-ar aMaa^s 
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Scientific American Digest 

(CnrtfmHcd from pitye 340) 
ilrat one of thew uuginee wus cotnploted near 
the end of lUJO The rated horsepower 
was 100 ut 1700 r p ni. and 700 at IbOO 
r p tn^ but the first dynaiuometer testa 
showefi a much greater outpuL The oria 
inal engiiit except fur tin uctusioaul sub 
stitutioii of u w uew purtu cumpluteil five 
fifty bunr Liulunmcv tests, bosid«-H other teats 
which probublv made u tntal of about 900 
hw rtinning Ve\er befuru hus the first eil 
fine built from auy ileidgn been known to 
lia^e madi siuh u recr>rd nor has uny en 
glne of Its iliiHM been known tu cumpltte 
testa of mjuhI duration Thu weight of the 
Model \\1\ LiJKlnc is 1770 lbs uiul when 
set to givi- normally hOU h p , represents J 21 
lb/bp This figure is lower than any of 
the six more or less su^’cessfiil large engines 
demrilxMl al)ove with the exception of the 
liolls lioyct ( oudor Modiflcutintis which 
are being tested from time to time, indicute 
that tile V eight of this engine can be ro- 
duceil to less than 1500 lbs without the slight 
est saerihot in life uiid reliabtlity The 
weight pir horsepower would tlii^ii be 187 
lb, tin loiAcst value evtr obtriiuod fur an 
ongmt of o>pr 500 li p ticluding of course 
flash rtudings tnktn on experimental inglnes 
and lower in fact than for th( majority of' 
•mailer Lngiiie>i The LI H Army Air Str 
vice now poMseNses one of the best bombing 
ongincN yet deteloiiod lUid the experience 
which indieiites tbst suceessfiil engines of 
1000 to 1500 h j> can be built to weigh less 
than 1 5 lb per h p 

Air Cleaners.—If one can judge worth 
by iurn asiiig iKipulurity air cleaners hare 
establislieii fur ihumselves n place in the sun, 
for they are now ubih) as standard equip 
mtiit on tl\o makes of passtnger cur This 
has lain brought about in the face of oppo¬ 
sition on thi part of cur makers to any in 
crease in injulpmeiit the nee*! for which is 
not ubunduntly pro\e<l Hapld wear of pis 
tons, rings and cylinders hus been n normal 
condition in uutuniutive engines for mauy 
[ years Since dilution by fuel of crankcase 
oil has euim to !m pmiiounestl uiui h of the 
wear bus Utii laid to the resultant decrease 
iu \liHusitj of the oil, but there in q grow 
ing belief Hint except under cxtremi con 
ditions liilutiou nloni is not so serious as 
has bein thought IMIution plus dirt ts 
p«-ciully mad dust containing ubruBivc ma 
tcrini uiidoiihtLHiiv results iu rupid wear 
and th« rc is not thr least i|ue«tion that much 
dirt nitirs through th* carbnretir with thi 
cliaige of air imd fuel ami iu washed onto 
tin biUring surfm es of rings {dwtoiiH und 
eyllmhrs So pronounced is its tffeet iu thi 
case of tractors wlin h often must o|K)rnti in 
clouds of dust a Iurgi part of the time tin i 
an in use, that nir tleonprs are rogardid us 
nil absolute ncc<-»sity W ith passenger tars 
and trnck« thi eflferr is less <>nl> in dogret, 
und suuL the numlicc oC UourH uiuj per >ear 
generally la much grcnltr than for most 
tractors tJie rate of wear may be just as 
great It is a will known fart that so 
called carbon depositK in evUndora contain 
large percentugiH of silicon from dust m 
haled by the cngini These deimsits are 
Ruld to bi much dccrensid by the use of nir 
cleancra — 4.utomofi<c Ind 

Making Solid Tires from Latex.—In 

this ini tlifsi NubstMiiciH that combine with 
or absorb walir such as calcium Nulphiite 
(culcincd gyiaium) und othur inorganic and 
organic lolloids are addeil to thi later 
these siihstaiKi# remain in tho fiiusheil prod 
uct, acting UN fillers, and do not affect tho 
eluatUlty of the finul product 1 during over 
produition and ounscijncnt chiapiiess of la 
tex, this method is suitable for the manu 
facture of solid tins which are fully ns 
dicup as thoHC hlthirto made from rubber 
and iin mui more durabli The procedure 
dtocribid in the patint Is us follows ITlt 
niixturo of latex calcium sulfate sulfur 
und Dtlier compounding mj^rciltonts la thwn 
mndo up llki a hutch of contmtu and spread 
firmly on the nni botwom the plates It is 
then well tnniiicd u solid rim is attadied 
firmly around tho running surfaco and the 
lator mixture is uIIowimI to sot To improve 
the strength fibrous materials cun also be 
Inclndeii in the formula After setting the 
Ure is Milcanlxeil In the usual way then 
the ring la taken off the plates are removed ' 
anti the tire is ready for uae The entire 
prooess is simple It coiiaUts In a latex-ce- 
roendDf (or, better, « latex gypaum) treat 
ment of an iron or wood rim solid 

tire tints made, however Is more durable 
than those hitherto manufactured, because 
the latex la ooafnlated only onos, dtnet to 
the fluisfaed tire, and hence retains all Its 
lifa.-^k4M and Ifstei 
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Civil Engineering 

Whr Italian Dam Failed—On Dee 1, 

1033* A 148 ft |K>wor duui at Ulano, Italy, 
faUed fuddfinly* Groat dofltructlon wug done 
by tbo «K*apinc watum alona the vulloy of 
ibo Doibo River in the 12 mile knipth du^n 
to Its laQGtiOD vith the OgHo River ut Durfo 
^Ihe Detfeo Volley U steep and uarruiA 
and in places the Hood wave reached a depth 
of 100 ft* The loss of life U estimated at 
500 The dam* only recently complete) \vns 
a relnforced-concrete Htnirtare of multjpk 
arch type restlug on a gravity base of stone 
masonry Xt was 143 ft. high ^bo^ e ihu 
Htream* 88S ft. lung on top, and of cnrve<l 
ground plan* comprising a circnlnr cintnd 
purtiou about 2fiO £L loug and straight «iid 
portions* tangent to the central curve 1 hv 
reservoir back of the dam was of about 440i> 
otre ft * or 190,000,000 cn ft. rupucity Tho 
location is high up In th(\ mnnntuiua tin. 
highest reservoir level being about 52i>0 ft 
nUivo aea level* while Darfu 1 h at 820 ft, Nu 
precise statement of the conditions leading 
up to thu brook of the dam can be given be 
fore the otBclul inquiry ts completed Certitin 
facts are fairly well (stablishrd, him ever 
On the authority of a competent engineer 
of dums who visited the Oleno structure n 
pealedly. It may bo stated that tlie work 
was badly executed Tho masonry of the 
gravity base wan laid up lu lime mortar 
of Hme burned near the site by the bnltdirs 
and transported to the dam by cabkwuy 
The speciflcotions rolled fur cement mortar 
The grovel aggregate usctl In the cnncri to 
was not wusheil and the ciinmte in thi 
structure was porous The reinforcement of 
the buttresses was scrap netting usihI dnr 
Ing the war for pmbH^tiun agaiust hand 
grenades. This same engineer stutiMl that 
during constmctluu one of the arcbeK 1cnk< d 
whero a centering timber that proji rtoil into 
the concrete had been cut off dush with tin 
face of the work The reinforced coiicrtti 
parts of the dam on either side of thi 
masonry base were placed directly ou thi 
rock surface* without being trenched into 
the rotk* leaving its onil embtHhled iu Ok 
roocretc Hand mlxeil concrete was used 
and tho vMninl precaution of ramming it in 
the forms was omitted —Eno yewa Hccord 
02 0, 3 pp * ill 

Electrical 

Ground CurrentM from electric hoist¬ 
ing equipment wert the cause of a premH 
ture explosion during tlit einkhiK of a Hhaft 
in West Virginia* which marly proveil fatal 
to the workiui n < mployeil Some of tla 
men refused to work in tho sliaft nnh hh 
steam was used in plan of tiectricity for 
operating the hoist and pumps Thla wan 
practically out of tho quistion siuce the 
electric equipment hud already been in 
stalled It wn« decidid tin reforo to make 
tests to determine the cause of the explosion 
ami to decide upon tlie renicily The sys 
trin used for iKiwor was gronuded on one 
side and supplied by a l(KK>-kw rotary con 
verier WJille the switches were open an 
electric blasting cup was cuumeted between 
a pipe bi the air lint and the tlisthargc hue 
from the pumps ITio Instant a coiineLtlon 
was made, tho blasting cap detonutoi] It 
was evident that there was n sufticient dif 
ference of potential present in the various 
plat Bi selected to Hro blimting caps eon 
nected in an onUnary circuit iu the shaft 
To equalise the voltage ut vorioua |s)lnts 
around the surface and at the bottom of the 
shaft* the fratnis of nil tlie marhlms on the 
surface and the pump ut ih* bottom of the 
shaft were mttullicallv Interconnected with 
a heat y copper tiinductor and grouiidcil 
Aitor this work was completed $25 was 
offered to some of the most intelligout work 
men if they could fire an clcctnc blnstmc 
cap by connecting it In any way that it 
would exploilo without of courst usin^, a 
blasting machine or the power circuit None 
of them was able to fire a cup in this way — 
Cottl^pa, 26 7, 1 p* ill 

Shrink^flttlns m Large Waterwheel by 
Induction was an interesting solution of 
the lAroblera of expanding the biRket mnnor 
on a 9509 horsepower unit ns ilescribcd m 
World 'Ae over-all diameter of the 
wheel was 7 ft 4 in * the diameter of thi 
wheel center 4 ft. 7 in and the length of fit 
on the shaft 18 Id, with step ht of bores 
Id 000 in and 13^90 in In the present run 
n«r The new wheel was put In pUev on 
the iboft la the following msnutr Tsing 
avalUhle hare stranded wire and insulating 
by means of sheet and tape asbestos wrapped 
thereon as reqatred* there were 80 turns 
placed anmnd the hnb and 54 tnmi around 
the perli^rj* These windings wore con 
heeted tit «s«tie and enppliad wlch 60*cye2e 
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altsrnatiug current through h regulating rheo* 
atat from a 87V(i kva^ 22N)-vult 
transformer The potential across the coils 
was approximately 103 volts and the cur 
root taried from about 135 amp. to 150 
amp During the hnatlng the wheel was 
Buspenderl from the ornne and was boxed in 
to nsNisf in muintnining a uniform tempera 
turn thntiiffhout Therniometera were placed 
so that tin u m[)ernturo« of the rim hub 
InUrior of tin 1m»x hihI room could be ob 
servetl 1 ptui applying the current Jt was 
man tJiiit tlte hub temperatiin iucreasod so 
nuioli inon mindly than tile rim tLmiwru 
turc that it wua advisable to bring up the 
temimruftirc grudnally by applying curruit 
for n few minutes at a time allowing the 
heat to ilistribute witliin the box during tlio 
intervening few minutefl lly this prociss 
the ti inpi raturc of the wheel mus raised 
griidiitdly tlurlng a period of about 27 hours 
when the box wu9 removwi from the whit I 
leaving the currtnt on until the wheel was 
in pitiee on tin. hub Ity nieuiia of tliis heat 
ing th( itmide dinineh r of the hub was in 
creitHLd 0 015 in At thi same time the 
shaft wiiH incloseil with ii box packed with 
ice l>etwf<n tin bearing ami the wbtel hn a 
tion rcHiilting in a reduction in Ita diameter 
of about 0 001 in The wheel was readily 
pulled into place with two ro|>e tackle blot ka 
one on eiieli aide moving the cram* mean 
while 7Mje current was tin n cut off and 
the whetl allow rtl to ttml 

TransmiMaion Line Work Aided by 
Aerial Survey la the subject of a descrip- 
tmn of a inw use for the iiirpliine contninetl 
in / ao \cus Keford (02 0 4 pp ill ) 

At ritd pIioioi,rii|)hy wua i inployiHj to fncili 
tiitt tin rapnl eoniplolion of two hii^h tt u 
HUtu I rmiKmiHKlon UiieM 25 utui dO milcK in 
length iiKpf I lively in tin NnullmuHttm etir 
nor of rtiiiisyiviiinu 'flu pliotoKriudiy for 
tin liinx under diHcutution roiiHiKlt d of ton 
tiict iiiMH anti eoniplt t( alnp inu))H with 
Hiieeinl atereomtiplc mowm tnkt n of soint of 
tin tow iiH and of ntnne proiartiix t<i iiKSiKt 
ill obluiiung ri^htofwa> pnviligiH Tin 
iivtriigt fl>uig (It vat ion wax 12 000 ft and 
the ma))H wi rv tniiHhid on tlu beide of 1000 
ft to iIk iinh \ hiiiish p)n)togrii(di xhowtHl 
a krtniinl iirtii of alxint oin and one iialf 
by two iniltH Tin n were in tin in ighbor 
hood of 500 Milieu photograpliH tnki n for 
tin Inn Ntripx \ Htninlard hi|)lune driven 
bv a 150 lip motor nnd < iiimhle {ii enlm 
iiir (tf a d hour Higlit nr 00 milrH an hour 
wnu cinphiycd m tlie tiving It wax eipiippis) 
with an olmirverH ttakpll in iIil lloor of 
which an opining wax provide) for Kiglilitig 
tin ciumra Tin caitn ra iinnlo a pn tun 
alkiut 7 by jii in xirt and nsetl a rt»ll 
film eon tain lilt, about 100 tcjMiiniris This 
hrmijN iix down to (In ixtlnl whtr* nxo of 
tin in nut pholographn data uctaalh h( gun 
riic tuiitiicl priiilH wtre HtndiCHt in toiimc 
tiuii with tJir (pnnlriMiKb innpx ainl a Hue 
liKatlon laid out on tin iirlntx acNtirdiiig to 
the iinixt iltNirabU |X)HHihiliticN of avoiding 
olixtrinlionx liigli pikul land iiiid cniiatrue 
tion diflhidllts, alxo witli (hi nlea of neetx 
Hlbiliiv during eonxtnntlon and for future 
mnintcnHiiet Tin pnntH wt rt thui put in 
the liaiidx of (In on ii mi curing riglit of way 
optioim \Mth tlnir In Ip the right of way 
ogentx IcM Hted themMihes at onee on the 
proiMiRod route and after a little iimniry 
dctcrniiiMd (he naincM of tin property own 
(rx whuli win given to tin men making 
HciirclifN for dcxcrlptionx of pmrx rtiex Ax 
fiiHt UM dtseriptioiiK win obtained from the 
eountv reecudM ihc prniivrtv outlmeB and 
ownirx atiiiiex wtn inked on tlie prlntx 
When surveying partieH were sent out to 
cxtahlixh the final nligiinn nt ainl to eh te r 
iniiM the profile of tin route (In y earner] 
into (In fle lel the niOHuies wi(h the line route 
and proixrtv Iiiuk mniked on them and 
uxod them tlirooKheint tin xnrvev 

Industrial Progress 

A New Casting Process is elescribed in 
\uiomotttt hid (50 5 V. P) ll> riila 
procTss iron enatingx uro moldevl and imureel 
with the t \iM luliliirt of about ejiic eighth 
of the man hoiira required by tlie «nnd 
cnNting nn tlnidH In ueJdltiuii to thia feutum 
the Miirfiiece hardiicxH wliieh lx ulwayn pres 
cut 111 sand mnleled castings ix alwent in 
the iMrmnne lit molded oastingH The iron is 
miuh closer graincvl soft ond easily maohin 
iiblt and uniform throughout The pnieoss, 
which was disenHsed in Aufomofier InduM 
fries of Nnvombeer 1, involves a turntable 
which curries twelve permanent split type 
molds The molds are cast Iron, being 
treated when cost so that the Interior sur 
faces sre highly refractory To operadnn, 
the working surface of the molds are first 
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i-outed with ttmorphoiiB oarbon bv an uoety 
leiH flam«. At the next Htetion the <1rv 
Kami core is set in one half The mold then 
doww and continues around to the pounuK 
Htation, where one man pours the iron from 
a Htnall ladle Next the mold opens tmto 
inatiealiy, the rustiuff is knorkt d out uud 
(ho mold ia blown out by an air Htn am 
r< udy for the rejietition of tiio eytk Ilikh 
slIiLXin in>n 1 h uhirI and the carbuit luiitiutf 
la tho iuttrlor of the mold redu(M*H tin 
nil ItiuK point and rctarda the coolinR rati 
so that the euKtinif forma btfore tht <itn 
traction of oooUnif takes placi The ruti 
nnd total amount of eonstnictlon is oii1> 
iiNmt ono-fiftli of that of the aand oaHtiiit; 
proecHS As the aurfaee of the mold in 
highly nfrnctory mid eoatoil with carbon 
tin heat of tho incoming mutal is cfuinerveil 
nnd not lust to tfao mold, which condition 
tuuaca Hurfuco tbllUng nnd alower Bow 
J'his profiss is now in uperatjon on Holley 
LurbureUr bodies nnd Ford platima About 
pistons art) produced i>er day per mu 
chine Kxiieriments hu\e bteu mndi willi 
lliL isniring of innllcable iron and several 
non ferrmiH metals with very good nuk'^hh 
S tetl castinjEH riti lie made by thin methmi 
pru\idlng compiKnted cuHtings hate some 
cores The proetss is not limit* d to opi ra 
({oils on smnl) castings but is i v* n bt tti r 
Miiiteil to the production of largi castinks 
ln>a cuKtings weighing about J' lbs have 
bn n produciHl with every degrit of mik'Ch ks 

Modern Trend in Building Cement 
HillB.—A development of recent years in 
tiiL manufucluri ul l*ortluiitJ timtnt lias 
hi eii tht incri using ust of larki < rushing 
plants fur the pnliiiiinury retluction of tin 
rock Ihcrc has btcii much nit lit ilisciis 
siuii 111 regunl to thi relaitva merits ol th* 
wit pro* CHS and the drv pr*i***8H of ci nicnt 
munufneturt I niiiislMkahly th* tn nd dur 
iiiK till, taisc Bve >LarK has bcui Coward th* 
wet piwess, Uiiring this iimc u( lU plants 
lu the I nitad Sialca eon8truct*Ml or for which 
muchim^ry *‘<nitructs have b*ni plactti 17 
wire dtsigneij to operuLu by th* wit priMiss i 
Of tUo two romuiuing oua whil*. a n* w 
plant is ttu addition to an existint, drv [>ruc i 
iss plant Of Bivtrui new jiiaiits contini 
pluteil all nr ncurl> all arc to op4 ral< bv | 
the w».t prociss Most imaiern plants liavi i 
inKtttllad kilus froiii 10 t* et to 11 f< 1 1 in ' 
diaiiuttt 'i'wo plants in tin Liiited Slates 
havu Huoccssfully oiMrutcHl kilns IJ fa«t m 
dJujni ter for several years Thi linut of 
the kiln diameUr lumcvtr, soiins to hav* 
bieii r* ached until a better n fra* tor> or an 
iinpriivi'd inithod of holiliiit, liniiig is ole 
tamed T^ntil the introdu* tion of wasti In at 
Ihdlers the Kmitatv was l*»ward longer 
kilns blit Miue‘e low temperature kiln gas* h 
make the cost of boili rs high in proiHirlion 
t*» steam prwiuc* d tlu rii'eiil pra* tic* hiis 
lam to limit tlie I* ngtjt from 151) to 175 f*i t 
w hen hollers are used Som* w* t pna i mk 
plants have install* d kilns J40 ft long but 
no priicti* able I* ngth of kiln will riduct tin 
gnsi-s to so low n tunpimture as a w ast* 

In at boiler and eiononuKer V\ bile then have 
Is-eii many impurtuiM impnniimnts dnriiig 
the past t* n >euis wbieli |Miinir tin sail 
of Portland cement at u lelaliv* lower 
advuue'c jii prfeo than nimuMt any *ithcr 
mutenal used m cunslniction it is prububh 
Hint the next ten jenrs will sis cipiul im 
lirovemeiUs Tins* iinprovemeiiis will jirob 
ably ounuist largely of more *Blelint grind 
uig bett* r fuxmomy in fuel (Consumption 
more eeonomi* al use of wasti heat aud n 
duci*d labor ihargis —f ement utiH 1 nn 
Aries 30 *1 T pp, ill 

The C4»ncrete Slave is a comparatively 
youthful m< mbor of th* buihliug unit faru 
dy Invented has than years ago Us 
use has been extended to practically <\try 
fdate and community in the country Soon 
afterward concrete staves were used In silo 
construction, their shape making tin in *« 
JsiJiiUv suitable for circular striictunH 1 o 
day, concrete staves are also used iii thi 
eonstriKtion of grain bins pool iH>ek* ts, 
bums, hog houHOs, garages ami otlar build 
Inga. Their most extouslvo use howi v* r 
18 in the oonatmctlon of illoe and roul p*>rk 
cts. In gemirul, the conoret* stavi is a 
oirticrete slab about 30 Inclu s long 10 
inches wide and 2*/j Inch* s thick The 
a^frage weight is around 70 pounds 3 here 
is some variation in width and h ngth among 
the different types of staves that have been 
developed Practically all tyis-s arc of tho 
wme tbioknosii. Since the staves are rather 
large and are not up without mortar rapid 
■peed of constntctioii is pcMwible. A 100 
ton silo ean ordinarily be completed by throe 
joen in two and one-half days* time This 
w mucb qnicher than tor any other typo of 


IN THE PLANT OF C.G CONN LTD. ELKHART. IND. 



Dodge Transmits Power to Build 

Instruments for the Masters 


Dodge Umts Withstand 
Fire and Water 

Sovn« of the Dodge equipment m um 
today tn the Conn factories went 
tliroufh sc lease ene of tho devasiat 
ing fires which reduced thr*^ Conn 
plants to ruins Sslvsged from d*e 
rums Dodge hangers, pulleys and 
shaiiing were again pressed into ser 
vice while Dodge engineers worked 
tirelessly tn m rewablishuig 

produedon schedules. 


From a tiny workshop, employing one crude lathe improvised from 
a sewing machine, through three devastating fires, C G Conn, Ltd, 
has grown to the large plant shown above manufacturing band and 
orchestra instruments 180,000 feet of floor space is overhung with 
Dodge Power Transmitting Machinery, including pulleys, hangers 
clutches, etc 

Conn specifies Dodge Power Transmitting Equipment because Dodge 
represents to Conn what Conn represents to the master musician 

Dodge means power savings Three large factory warehouses and four¬ 
teen branch warehouses supply 500 local dealers who supply Dodge 
power transmitting appliances on the immediate delivery basis. 



DODGE MANUFACTURING CORPORATION / 


EVERYTHING FOR THE 

^roncA«4r New York Philedelphit Pittsburgh Boeton 

AtUnu MlnnetpoUi 8t, Louw Houicoo 


MECHANICAL TRANSMISSION OF 

Qncinnati Newark Chicago 

Seauk San Frandaco ^ £ 


When Production Must Be 

Increased i 

When the Board of Directors authoriaca | 
Immediate extenilon of facilities to increase ] 
production the executives responaibie for 
the execution of the plans are faced imme¬ 
diately with many problems Orders for 
machinery must be placed, the power plant 
must be re-arranged, the power roadbed or ' 
transmittlnf ayttem must be expanded I 
Delivery ia all Important 

The increased power demands may mean 
many things New flywhtela, rope theavas, 
hundreds of hangers, pulleys couplings, | 
collar* and couplings CenuslUstton of | 
purchases means time saving sndeconomy j 
The monutoeturers posseasing facllJtlea for 
supplying sU stock appliances such as 
pulltys, hangars etc , as well os special 
DuUt-to-order flywheels and special equip- 
mtnt other than power transmitting equip- I 


ment Is in an enviable position to sirrve 
when prompt execution of Incressed pro¬ 
duction programs is imperative 

The Dodge Manufociurlng Corporation 
has sustained their reputation for rendering 
emergency service to industry for over forty 
years 

Extensive engineering foundry and ma¬ 
chine shop facilities are st the immediate 
command of manufacturers for the produc¬ 
tion of large flywheels up to 50 tons huge 
pillow blo^S special bearings and built- 
to-order power transrnictmg equipment In 
the Dodge shops thousands of tons of 
equipment, such as complete piercing mills, 
plate glass polishing tables, etc arc pro¬ 
duced yearly 

Facilities for the design snd manufac¬ 
ture of agitators, cement mill machinery, 
crashers, oil mill and oil well equipment, 
rubber mill machinery etc , are available 
In addition, and of prime lmporunoe[to 


the executive faced with the problem of 
I securing almost immediate delivery of large 
quantities of stock power transmitting 
unite Is the three large factory stocks, five 
hundred local dealer stocks and fourteen 
branch warehouses placed at strategic 
points throughout the country ready to 
ship pulleys bangers, pillow blocks 
couplings, dutches, etc, at a moment s 
notice 

In Chicago a stone’s throw from the 
I Chicago Junction Railroad Freight Sta¬ 
tion la a Urge factory stock of Dodge 
products available for shipment by pack¬ 
age car Over 2,500 of these cars leave 
Chicago dally over 39 railroads 

Dodge facilities for manufacture and 
immediate delivery have kept pace with 
industrial progress snd will always main¬ 
tain a position of leadership in the 
Important business of aiding Industrial 
oxpansion 
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That 
week end 
trip 

WAS MADE 
POSSIBLE 
BY 

Tyccs 


Y ou didnY neccsRnnlj consull your Ihcr 
mometer or utormoj^iiide before starting— 
but your cnr itself I'ouldn t have been made by 
luck and gutaa 

From the engine to the tires from the smaLleaL 
switch to the ( bassls and body even the enamel 
and windshield all are the result of leuipemture 
proptrfy amirotUd Just as larcfully as a doctor 
watchofl his patient s temperature In a tritical 
case—does the modern manufacturer watch his 
product in the making 

For Ihrcc-qunrtem of a ct ntury mon acienliiu 
liibtriimciits for recording, indi<atirg and con¬ 
trolling temperature have been madt in this 
country by th< Taylor Intlmmeni Campania than 
by all other iimnuracturers tugctiicr In many 
establishments <nn he found Tycot Insiruincnts 
with a longer r<*cord of depoiidablo service than 
any other i inployte 

A nd t» (Me Mom* the Sformocutde toldtk* wfathee for* 
att to th*/imtly ^tere for the <h ojion 


Taylor Instrument Companies 

ROCIIICSTER N Y U S, A 
Canadian Plant TJvcv Building Toronto 
There t a §r 7 hermemeter jer <i try imrti9te 


Chidseu 
iSays J 


oXo 



masonry «ilo The uecetMry akiU r^uired 
to aet np the atavea Is eaaily and quickly 
acquired by the average roan with aome 
mc^niiienl ability Soon after the advent 
of the ailo type of coal pocket, theae atruo* 
turea were built of concrete etnvea (3oal 
po4.ketfl are almost identical in construction 
to ailoR except that they are ueuolly larger 
and arc more htntily rciuforceil to reaiat 
tin greiiter prowmre of coal—f’emonf and 
finff yews 36 2, 4 pp, ill 

The Federal Speclflcationa Board has 

eoinplctci] the aeoiiid year of ita activity In 
thlH the \merican L,ngLneermg Standnnbi 
(ommlttoif baa co‘up«rnte<l by obtaining 
eriticiNuiH from the ^hHous interoated iadua 
tricR of propoaed apecifleutiona of the Fed 
oral C»o\ernroont before the apeciheutiona are 
finally ndoptCil by the board To date the 
boanl hua adopted approximately 90 apeci 
flcatioiiN and the cominlttie has secured 
criticism of industry on about the aamo num 
ber From theei ayatematit efforta to bring 
governmciitul purthoaes in line with tin beat 
commercial practice important econotniea 
both to luduatry and government are re 
suiting—Am Qom «/oar 

Mechanical Engineering 

A New Non torsional Spring—In 

apringR of nil iiatiHl dcatgna the nmteriul ia 
anbjcctod to bending or tomion and their 
capni itv iM limited to their volume Any 
liareasL in tJieir capacity to absorb (-iiirgy 
can la obtaiued onlv by means of a oorrea 
iKinding increase in volume, which is how 
ever freijnuitly ini|M>Baiblp due to lack of 
available apuco A change in the nature of 
the HtrisMia to which the material is sub 
jutwl IS frequently the only way whereby 
aueli nil increiUH In capu< ily can bo obtalnjnl 
Dm to the fat t that pure ttnaion nnd eoni 
prtHNitui HtrtxMH Irutl to a far more eompletf 
ntili/alion tif tiie ninterinl aiiring »xpert>j 
havi for u long tlim bvii trying to di'ciigii 
a spring in which onlv such streases txjcur 
llitHf iffortM have finally hd to tlie invention 
of tin ring spring the tirst design in whith 
all parts are nniformly aiibjectetl to ti naioii 
<»r <‘oinprrsRion «treHK(.« The apring conslatH 
of inner and outi r solid nngH whith fit into 
eath Ollier along conical Burfnit)^ hen 
axial pnsaure is applied tin. oubr rings art 
aiibj(<t<Hi to tensilt. stnsscs and th* Inn* r 
rings to compn asion atrcssia ulwaya within 
the * lastit limit of the material On ac 
count of tin. tleformation of tin rings which 
o<*curs lliLV slip into enrli olliLr and a spring 
oclltin ill the threctlon of tht lougiturlinal 
uxIr tif the spring is obtained An impor 
tiint fenturt is that thi rilntive motion of 
thi rings iH also opposed by a coiiHlderablo 
friction bLtwecii th* tnnical surfuios which 
nmtirinlly Incrpases the spring rcHction diir 
ing t*omprcsRion ami ext rta a retarding 
u< tiun during the r* coll at relense This 
prop* rty ia of purticiilnr value in all devk'ts 
win re a grtat umoiiut of energy must b* 
net urn II la ted and ns far uh possible con 
Slimed— 4»i Maihwifit 60 7 2 pp ill 
What is the Water Circulation in a 
Boiler?—Ask yourself this queation and 
BtL how near y*mr answer uppruuibfs the 
riiil facta ns hen oiitlincil The wide divir 
ginct in opinion as w*ll aa tht luck *tf actual 
information isjss* snetl by ev*n tlirist tiujceiicil 
to be tht knowing ones in boiltr riesim, 
won strikingly bronght out In a coiitist t'n 
der the ti rins of Ur pf>nte«t the (Dgimer 
who tloHcnbcil corrw tlj rh* eirtulution in 
ihi liori/ontal ri turn tubular b*)iler was to 
Ik uwuniod a prln Hundreds of enginoers 
aud i ngino* rii»|, ass«>tlntionH entered! th* eon 
tiat and the variety in answers almost 
equalbHt the numbir *)f eontestmits A local 
*>f the NatioriHl Assoeianon of Htutiouarv 
hngiiHLrs won th* prisw the answer whuh 
wits a compositf of Its memlH ra opinions 
b*uig praLti*ull) correct lucideiitnlly 
wane of the members actually constnict* d 
a glass mo*l* I of the boiler before submitring 
their answer und so wire playing a sure 
allot Ji^xaminarion of the gloss model 
shows that Ihe water and stcum mixture 
naea up along the front head ut a high v« 

I loeity aud after rtleaaing the steam bubbles, 
the w ater mov es toward th© rear until it 
roaches a point u little beyoml the center of 
tlip boikr whereupon It droiia downward 
\ lain reaching the lower part of the boiler 
the main part of the stream turns toword 
tht boiler front while a part flows toward 
the rear There is a aeoondary steaming 
none at the rear head, eaustnic an upward 
flow, the current tiwn flowing towai^ the 
front and downward, making a loap. Hieae 
two actions cause the oirmlation of the 
n ater to be in the form of a figure 8 pUc«d 
horiiootaUy —Power, 50 tS, S pm lUL 



**Beet Ventilated.. 

—and why ha said it 

That*B what tha manager of a big motor 
repair shop said about Valley Motors. 

This ventilation is gained by the exten¬ 
sion of the copper rotor bara on both sides 
of the rotor Air is drawn Into the motor 
through the end plates by the extended 
rotor bars which act as Cans. The cooling 
air currents are forced over tha winding and 
stator laminations and driven out through 
vents in the frame. 

Good ventilation means low tempars- 
ture rise. And low temperature riee in a 
motor prolongs life 

Valley polyphase motors are msde In 
sixes from L 4 to 40 h p Vslley slngls 
phase motors arc msde in sixes from ^ to 
5 h p 

Write for Bulletin No S-22. It deociibM all 
detelU of Valley dealm and construction 

VALLBY ELECTRIC COMPANY 

3157 8 Kingshighwsy, St Louis, Mo 
RmfrrmtMmtmtiam* im Frtntipmi CMa* 

vai^vnotors 



GEARS 

All Klaada»SmAll 


Write fnr OatalngiM W 

oKMo sna GUI ma 

[•5 M Mma Rml Oitm 


UTHES 

9 to IS-Inch Swing 

Lbtprice SUj itid wao* 
Cfirding In ili(i Whm 
reedy to buy und for 

l.eth« C«u)o< end prkti 

WFtMiBinMiCA 

MMUrSUMCmniU. 


Triplex— 



TRIPLEX 


Combination Bench Lathe, 
MQIing aad Drilling Machine 
n* iMAL a»cth. to ri,iHBw*«l Wwt 

SmJ ^ Cirtakm 


BeCAMESCOe 
LKiNatoN mnr 
WALTMAM ^ 
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Gateral 

Zirtonlum has an exceptdonally high 
mridna point, above 400() Jcvreee Fubren 
heit, and it ia not attacked by the Rtrongeat 
aoida* The perfoction of xlrconlum steel haa 
not yet been reached, hut the higboRt qua! 
ity oif alrconium tool alloy \h in daily use in 
this and other ronutrica In the manufacture 
u( white eanltary ware batiituba, toiluta, 
rooking utenaila, hospital ware wuahHtuuds, 
lU fact, in every known form of white enamel 
ware alrconium la now being utKn\ hs the 
material that give* the white color and glaxe 
which reeUts the aetion of acids, of disense 
germa, and the corroeion of decaying matter 
In making eiectrlo jiorcelaina xlrron in one of 
the beat matoriale. In airplane and automo 
bile epark plugs, wlreleiw telegraph inaula 
tors, high tension transmiasinn inaulutura, 
and for mmilar uses, it ia of the gront< si 
\Blue It plays an important part 'nh(rr\cr 
cither high temperature or high voltugra ur 
h«>tb, have to be withstood Them quiilltipsi 
also make It desirable us a refractory in 
firebrick fumoce linings, retorts, cnieibhj 
and Indies—A//r*s Keoord 8JS 8 5 pp ill 

Hugo Stmnea, th« German Industrial 
Baroiu—The concentration of German in¬ 
dustry goes on A few weeks ago a new 
< ferman oil trust was prumuUd by Hugo 
Htinnes lie combiiuMl three imiiortant 
petroleum producers of (^ormany under hia 
direction The HlelMekmht Muiitnnwtrke 
the Aktiengesellm huft fiir Hetsrhiffulirt tind 
T eb( rseuhundel and the Aktlungtai llsrhaft 
fiir Potroleumlndustrie (Api) The Hie 
becksche Montanwerke are imiiortnnt pro 
diieers of mineral oils and pnruQlii from 
bituminous lignites In 16^1 22 ibis min 
pany proiluced 26 000 metric tons of mimrul 
oils and 0700 metric tons of cundhs par 
itffin, and mineral wax The output of lig 
iilte amounted to 6 -tOOOOt) metric tons of 
tar to 34,278 metric tons The Api was 
founded In 1800 It owns tht fainoiiM Her 
gin patents, motliods which muk( it possible 
to liquefy coals into oils For this purpose 
a modem plant with a cnpncitv of 100 (XK) 
metric tons yearly was built near llcidel 
berg The company contrtds also u ii,rcut 
number of refincricH storage pliiiitK mid oil 
fields ill Hanoi(r Tie Aktli n^(scll8cliuft 
flir SeesUiiffuhrt in Hamburg possesses tank 
ships ntornge and distribution plants oil 
helde In Argentina mid controls it number 
of trading companies Thus this mw tnist 
combines tbe production of coni lignite oil 
and the refining aiul distribution of its own 
and other products —I ng and Mm Jour 
ftal Presa 

Benefits of Moral Support and Capital 
in Reaearch. —The economies that nave 
resulted from the introduction of tin mw 
copper silicon anmles nt < hnquirflmata, 
Chile, are sudi that It may be said that the 
first phase in the development of that gigun 
tit enterprise bus U'en p»ssed--the ptrfoo 
tiun of cheap uiid efiirieiit teihnitai im thods ^ 
for the extraction and recovi ry of the cop j 
per The history of llio Chile Copis'r (Jo j 
provides many Iuhsous of deep eigniUcHiice; 
to the capitalist, as wdl as to tin nun tech j 
meal obserier It shows that the csseii 
tials needed for successful nfhiMimint com 
prise unhnmpircd retaarch niletiiiatc capital, 
and moral suptiorl It is Intertating to noti 
that IniprovemeiitH in Uchnulugj and ocuno- 
mies of oiwration have him steady but by 
no means rapid In 301 "5 thi plant operated 
for seven and one half niouths and 625 704 
tons of ore was treated, with un i Jttraction 
of only 60 87 iwr cent In 3016 1742 748 
tons was treuteil, with nn ixtractioii of only 
7715 i)er cent and it was not until about 
18,000,fg)6 tons hnd been triati d and an 
experience ixtending o\er five years or so 
hnd boon gained that un extracrinn of 06 
per cent was uchiivotl Om wondera wimt 
would have happened to the Chuquienmnta 
process If It liud not been bm Ued bv the 
avallablUty and lufluonoo of ample capital 
if those who were responsible for the incep 
tlon of the plan hud bi*en systematically 
balkeil io their demands for adetiuatc re 
Boorch and if enthusiasm hnd been dnmii- 
onod at tho outset and capital divtrled In 
other direction by a virdlct based entirely 
on the opinions of those who wtrt Hcepticnl 
of ultimatR nnccoss, or envious of initiative, 
or both—a verdict that took account of noth 
Ing more than the poor metnlUirgicol show 
log and the comparatively high cost of pro 
ductioto at the outset of operntlouB,—^<W- 
fortal Iff Bng and Min Jour Preag 

Row Mucli Aih !■ Foond in Commer- 
AnthradtcT—During th« part gum- 
mar the U S Bureau of Minos took 
•omtdoa of ontbraclto. each of 1000 pounds. 
npNaaatlng noarly 30,000 tons of ouch ooal 




Electric motor users find distinct 
advantages in motors equipped 
vrith Strom Ball Bearings 


DouMe setlns thrust 
beurlns flat seats 
(grooved races) 
aiou F Series 



ainxie acting thruat 
bearing Hut seuta 
(rroo% ed races) 
1100 F Series 



Single acting self* 
aligning thruat 
bearing 
1100 Berles 


Uninterrupted seivice of 
electric motors is insured 
by elimination of insulation 
troubles caused by oil leak¬ 
age 

Housings are designed for 
the retention of lubricant, 
thus preventing its escape 
and entrance on to the in¬ 
sulation 

Motors re(|uire only a small 
amount of lubricant 

Thcie is a marked reduc¬ 
tion of friction, thereby re¬ 
ducing starting and run¬ 
ning resistance In fact, the 
starting resistance is no 


greater than the running 
resistance 

Maintenance and service 
costs are lowered 

A uniform air gap between 
armature and coils is main¬ 
tained, because the wear of 
ball bearings is negligible 

More compact motor de¬ 
sign IS permitted because 
of sm ill bearing width 
space reiiuired 

End motion of rotor in 
the held is eliminated, be¬ 
cause SI ROM Rail Hear¬ 
ings take end thrust as well 
as radial load 



single row deop 
groove Htanderd 
typo redUl bearing 



Double row deop 
grtMvc Htanderd 
type radial baarlng 



Angular contact 
bearing < utnblnatlOD 
radial and thruat 



Single acting eolf- 
allgnlng Ihruut 
bearing leveling 
wailier 1100 V Berlea 



Doublo acting aelf- 
allgnlng thruat 
baaring tavoling 

waehara 

not U «»riaa 


SrKOM Ball Hearing'; are made in a wide 
ranj^t of types and sizes fur jiraetic dl\ ant 
instiliition in automuti\c and nialiin(_rv 
fields Our en^fineers will be i^Iad tn tssi'.t 
in the selection of bearinjjs and in the de¬ 
sign of thtir mountings 



Manufactured by 

U. S. BALL BEARING MFG CO. 

45S3 Palmer Street 
CHICAGO, U.&A. 



Double row maxi* 
mu)u type, 
radial bearing 



Blntle row mool- 
mum type 
radial baarlaf 
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9l^hat Comfort-Joavers Say No. 743 



ig.OOO Miles 
45 Miles an hour 


art (houKiruii of 
■Mclrirttm Hn our filet 


“QINCE installing HooDyes on my Pierce-Arrow, I have 
O driven the car 18,565 miles* A good deal of this driving 
was done at forty-five miles an hour over extremely rough 
roads between Northern Michigan and New York 



“The shock absorbers have given excellent service “ironing 
out*’ the irregularities of the road and making the car an 
exceprionally easy riding one* In my experience I have used 
three other types of shock absorbers but 1 have found HOO¬ 
DYES by far the most satisfactory, from a constructive, op¬ 
erating and every other point of view ” 

rrmm tks Vim «/ mm of Amtrita gnmt Mp per tt mu rm 

Namu aud m r 


SAFETY WITH HOO DYES 



The car that ih equipped with Hoo-Dyes is a safe car It ib 
sale hccauAc the double actinK, hydraulic shock absorber 
prevents pitch and side sway it is sate because all four 
wheels are licld on the ground no matter how tircat the 
speed ir tends to prevent skidding em rough roids ever' li 
the brakes arc applied for an cmerRcney atop The Hoo Dye 
hydraulic control, which transmits every axle mf»vement 
dltcctly to the liquid cushions by means of a drop forced 
double actintt conncctina rod, brings to motorists a marvel 
ous sense of security combined with sufneme ruling comfort 

The Houdaillb Company, I458 West Avc , Buffalo, N Y 


M itM/mimrtd Sir H»u40 Bno ixtrp 



DoiMe^Actmg Hydraultc Shock Absorber 


Remarkable qaalities that may 
improve your product 

F ormica m electncal and mechanical ap¬ 
plications IS serving many purposes better 
than was possible until just recently 

It combines the highest dielectric strength with 
high tensile strength, it has a low phase angle 
and extremely low power and hysteresis losses 
in high frequency work it does not absorb mois¬ 
ture and IS not affected by oil or chemicals of 
any kind, it will not warp, sag or cold flow, nor 
change its color It is used for silent clastic gears in automobile 
timing trams, and for industrial purposes Its strength is similar 
to cast iron, but its wearing qualities arc greater 



As radio and electric insulation, for pump valves, gears, washers* 
bushings of all kinds its use is expanding at an amazing rate 

Perhaps it will solve a difficult matcnal problem for you Wntc 
for booklet "What Formica Is " 


Note Replacemerti auhmotiU gean of Formica 

are told by the Perfection Gear Company Chicago. 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue Cincinnati, Ohio 


^RMICS 

Hade liom Anbydnos Bakdlte Bfciiis 
SHEETS TTOES HODS 


in (huh ri4 ynrda tn eeventeen rides in the 
Htnto of MuMucliuHettH There were three 
objecU in \ir\v To discovy tin nvrruKO 
nnd the \nriatiou iu the quantity of aah in 
iinthra(.itL in aotuc eaHilv drsenbnd area, to 
dc niuiiatrulL Htuiidurtl KuinpliDK nictho^la uud 
to learn Nomethini; uboiiL the fLaxibiiity of 
illnerjiiil ifitil Niinipliiix Uh<_ wLlglited u\rr 
u>;l nah eontenf For fiiriiur< sir* 1 1 J 

l>er ctnt 117 atovi H7 UitHtmit, 

102 i« a I'll* rnn^i 10 btiLkwheut No 
1 INI) pt r < t lit In the ei^ht siiniidts id 
turiitie* fiHil tho lowest ash was 10'i per 
eent and ihe highest 14 0 ptr cent of 20 
samples of fKK the range was from 10 2 to 
17per tsnf of 2(» sumph s of stnvi coal 
Its to ir>0 i>er tint of 2.1 samples «if 
<be8tiint 10 1 tn 401 pep etnt of 
t Mampha of ptn 12 to 27 d per c<iu of four 

Humph s of range 10 1 to 28 ih r rent of 

tight sniiiples tit No 1 buckwheat, from I tO 
to 21) *> pel etuL In the ehistmit eoiil tin. 
higlii Ht hIx Naniploti ran 40J. 10 7, 2H 7 25 6 
t8 ami 10 5 per e«avt nah Tho six rli iinest 
NnoiploN run 10 d 12 2 12 0 Id 17 2 and 

13 4 i>er tint ash The coal produeer jiidges 

the quality uf tiie coal by taking a Hniall 
sample and by hand separating it into tlirio 
plIuH one of coul one oC botio and one of 
sliite \ pieee whhh hi giiejoas has iesH 
llian 10 pi r in rit ash would bt called <*oaI 
a pleii ImMiij, fnirn 40 to 65 per (‘ent ash 
would bt inlhd bom and anything having 
a lar^t r unonnt of unbiirtinblo material 
would be 1 aOi^l wlati Tin flgiireR obtained 
by tliiH snrMN glvi tin idea of the aetuol 
qiiantiiv of asb in uiithrarite nint to one 
dlstrht in die Hiinimer of ]I)2d xvhin the 
opinion of denh rs was that tin quality of 
the nnd in gctii rul whh gooil— t'oni Afjc 
25 N Ip 

Another Attack on the Cotton Boll 
Weevil has been made by a Georgia 
growir Hy lutn.HMiiig tin tliickneHs of the 
hull of lilt eoltiin IhiU thnnigh a pmee-ei of 
breeding (xttnding over ten icurs J V 
luiliraii of Marietta deorgiu has proiiiicod 
U luttoii that pruitiuillv ditliH the btdl wee 
\il With this cotton, the uni of jHiiNun Iiuh 
Is on touiid imiKNary only while the slulkH 
an yoiint. After tin Indls hjive di veloiH d 
tin >nld is aNHurtd witliout the furth* r use 
of isason for the thukniHH of the hiill fur 
iiishiN full pi oil et ion to tin priM^iouN staple 
Imudi Tin nil a that tin. ludl of lln toUon 
boll loiild hr luinh ho ihn k that it es)idd in>l 
b< pimrrtiiid by tin boll vvcLvil eunit to Mr 
( ofhran ahmit ten years ako wlteii hi n ad 
of tin ia\ag(.4< of thr pcNt in thr StntoH to 
tin wist and reuluori that it was onli a 
inatlri of vars whrn tin Georgia farmers 
wotdd b< flintd by tin wrtvil problem Sr t 
tifik himN« If to thr tusk of prorJueliik a thick 
Inillid I niton lieMchrtrd thrre vuneties witli 
whnii In w IS fiiiiiiliar and planter) some of 
till Hti d i aleiiiin iirNenart wan useil by Mr 
( oeliran whilr }iih isitton was sniull gi\ing 
tin IhiIIh an t>piHirtunUy to obtain thi ir 
kPowrli iind tin n diNeoutinuud titlier rsd 
Ion Iniwfvtr uiix prui ticully a total loss 
when the lun of tlie poison wuh rliH(s>ntinne<l 
at tin Kiiiin turn I'raetirally r\t.ry gretn 
boll in till fn Id was liti rally ih ppr*r<Ml with 
hob H iiroimd the Mir m the Imlls were tiie 
nnl> think in tin hrhl that n maiiird green 
at tb' tlinr but when a boO wiin out open 
it wiiH Irmud th it witli run ixetptioiiH tin 
rHittuii wim iiiidtunngi d MohI of tin bollH 
howexrr opninl ]h rfer tly tun ihoukh they 
wrn pirfondisl at tin baH*’ nil onniml the 
stun Tin wt'eul had tione Os best to get 
throiikh to tin lint inHide nnd failrsl — 
l//r V htntrd S5 7 1 p ill 

Will I aster Inlying Be DangerousT— 
\rH HiivH Major 1 11 1 Inner C>omiiiunduiit 

rhe Si limd of Aviation MmHedim in 4i lalirm 
(10 7 2 pp ) In mukiuk tumii, centrifugal 
forcH hurls the bliMnl from the brain He 
also thanf.r'* tin iliirM body from vertical to 
horiKoiital ( onlinui^ tho author, “Hove you 
i\er junipisl quu kly out of bwl nnd felt 
rlijixA everUhlng in front of your eyeas be 
eomliik bhirrui f If ho your circulation 
wldeli was adJuHtcxl to Uiu liorlxontal position 
in brsi rhd not adjust itmlf quickly enough 
t« the uprtkht position As a result you 
hud insufliilnit blootl in your braiu causing 
ttinimrary dizzinciiH and faintness Tills will 
kivr you perliuiM some idea of how a racing 
pilot ftnls as he turns the pylons Centrif 
ukal force pulln on his body and os a result 
iMrythiiig in his hotly that can move docs 
MO in tiie direction of the pull This raeabs 
that hJH hltKKi which is of oonrse fluid is 
rnrriivtl away from his head Into the easily 
I rulargrrl Hplanchiilc \eKsels, and even Into his 
1 legii TIiIb means that he has a lack of blOdd 
j In his brain or what metlical nM»n C 4 UI ane 
inU When we have anemia of the brain ws 
* beoome anoonaciout. Hence, a flier may be¬ 


come unconscious when making a turn at 
terrific sperHj When a man is flying at the 
rate of four miles per minute it will be seen 
that making a turn occupies but a moment 
Aiitniiu of the brain causts faintness and 
iineonHcluusiieNH immediately The filer quick 
ly recovers brcniiHo the circulation rapidly 
adJuNta itMilf tu tliu new position of tho 
botly and the action of tin centrifugal force 
qmckJy clianges to the direction of the new 
line of travel In It possible to inalutain n 
HpriMl so great that the niienilu prorluood will 
1)1 NO murkcMl and bo prolriitged that recovery 
will not take place’ The uiiKwtr is probably 
yes Wo (uiinot say bow grout this speeil 
will be Experience only will show How 
t\er wo have another factor nut yot men 
tinned, on which we ahnli have to figure 
i>r GnrsBiix of France made some exiicrl 
niLiitH with dogs Ho rotated them on a 
whirl at NiHaMhi varying from four to six 
tiiins prr second Some of the dogs uhowed 
ai tuul injury to the brain from the brain bo 
uit. prcHScd ngahmt tho skull Recovery fol 
lowed in some death in others \utopsiis 
Khowed that there was an anemia of the 
bruin and an engorgement of the vcbscIh of 
tilt abdominal area thus bearing out our 
statuments about the aviator It ia therefore 
not u wild theory to presume that a speed 
may yet be attuincrl which when 11 tarn Is 
matio would br auffldent to cause pressure 
on the Htein of thr hrulii in such a manner 
as to causi dtath Furthermore the force 
of Biirh Mulent action would be suffleJunt to 
rupture blood vtsmlH both in tho brain nnd 
in oHh r parts of the body wbieb in them 
HelvpM might br snfBcicnt to cause death or 
lasting injury 


Metallurgy 

The Alloy Burrowlite is made from 
nil kdfiroiiH ore nbtaineri in th« Sudbury 
rliHtriet of Ontario In the smelting procr^ss 
thr ore is erushi^I and then treaterl in a re- 
vnhing lylhidrr from which oxygen is ex 
eluded nnd into which a gas oontnlniug 8t) 
per cent hydrokui and 10 per cent nitrogen 
In inlrudiiced Tin on then is smelted in a 
erur ib)i o) uihri Hiiitiihh furniice and scut 
ti n ri on till ficMir Vftr r 24 hours exposure 
(o tin itir tin product disintegrates into a 
purpli coloreii powrier which is further re 
JImd and cast into pig form 'J'he smelting 
proccHH rcquiriH almut four days Properties 
impiirtcil to Htrel bv ihr ildriitioii of tin alloy 
iiKlmlr toughneKa great density u high das 
tir limit and ultiniate tenHih Htniigth either 
high or lou iongiition as riesirod and mn 
r hinnbility even wiuu Khowink u brim 0 
hardnosH ot ^(M> or more —Iron / radc Itci 
Allowing Nickel with t^at Iron—Cast 
iron iM emtiiicipatiiig Itsr If from Us ucer pitrl 
rob of iMMir cousin to stLcl and much more 
cun and ultention ami what vm luon signih 
cant exiH tisi is devoted to its niHniifQcture 
Tin r ffet t of niekt I on iron depemlN njmn 
the prcMLiirs and amounts of other oUmentN 
upiiii tin form of the eurbon and other fue 
torH Thr presents of niekel m ra«L iron 
laustH iiiLnased graphitir < arbon formation 
1 e nieki I toiids, as dor*K silinm to gray the 
iron MIiiN tfFirf is iiiiiri deliniti but tairly 
mild 1 IMP cent of iiukel being tqiud per 
hups roughly to from Vi to I per cont of 
silicon ill this resiiect 7 ht nickel dots not 
form rnrbitlts but dissoIviK in the ferrite of 
the iron If the c'ompnHitioit is such that 
rombihtsl eurbon is prrHUit in the caHtiiiga, 
this will be Hue iu Ntmctiin m tin pre»ont*e 
of from 1 to 5 iier cent nickel, mid more 
nMimbling sorbite than ptariite and in con 
sequene-e hurdt r I’lu n fore it will bo seen 
that iiir!kel txireisrs two 1 fleets quite oppo- 
Hitc in iiaturt by lowi.ring the combined 
curlwn it softens the iron bm bv sorbulxing 
the peurlite matrix of the iron it lianlens it 
Wliieh of thr He will prrvuil rleircnrlN largely 
on the amount of oombiiierl carbon If this 
IS low ill tiie composition of iron under con 
Kidcrution i e if the iron is soft uiul open 
the nickel will soften it sUM further If 
it is high from 0 j to 0 8 per cent, the hard 
fining effect will predominate us in fact it 
generally rloes iu ppurticc Grudos of gray 
iron carrying from 0 50 tu 0 80 per cant of 
ccmibiiiod carbon In general will bo hardened, 
streiigtbcnetl and toughened by the addition 
of from 1 to 5 jar cent of nickel Inereosea 
of from 15 to 40 per cent in huninesB and 
in bending or compressive strength are thus 
obtoiniMl The use of nickel often is bene- 
hrial particularly in thin sections, tn that 
goorl valuen of hardness may be ubtainod 
without incurring the risk of ubtnining 
ebilJod or mottled Iron or hard spots The 
hardness obtained in gray Iron by nickel 
additions Is not due to so increase in the 
amoant of carbide present, as it is when 
(Coaffnssd on page 9S0} 
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WILLYS-KNl 



You Want to Keep It! 

When you own a swect^running Willys' All these benefits are due to the very 
Knight you own a car you want to keep simplicity of the WiUys-Knight sleeve' 

As the days and weeks and months slip valve principle For simplicity means 

by, you are amazed and delighted to find longer life—fewer parts to need repairs 

yourself in possession of an engme that 

actually ttnproves with use Money s worth means mileage And v 

mileage means a Willys'Knight Mileage, 

Any number of WiUys'Knight owners plus absolute freedom from clicking valves 
have reported 50,000 miles and more and hammermg cams Freedom, plus the 

without any tmkering with the engine pride and satisfaction of owning a car 

No valves to grmd No carbon cleaning you want to keep, season after season 

Carbon only mcreases compression This 

engine IS quieter, smoother, more power- No WtUyyKmght engine has ever been 
fill at 15 ,000 miles than when new lytotvn to wear out 

Wi I I>a Knight Models 3 f>asi Roadster I 7 t 5/wss Tounrtg$iiy5 7 iw*s Toi*nng5i3aT 5 
Coupe Sedan (Standard Jr4W D« Luxe ^Mjo) 5 pass Sedan (De Luxe 7 fuss Sedan 

|(yy5 allpncesf 0 b Toledo We reserve the righr to change/jrurci and speci/icotions unthout notice 


WlIXYsOvERLAND, InC , TOLEDO, OhIO WlLLYsOvERLAND SaLES Co LtD , TORONTO, CaNADA 


THE DAY OF THE KNIGHT IS HE 
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^Have Cut Their Costs 
Hftjr Per Cent" 

A Sterling Grinding Engineer vletu a pl*m In Michigan 
He reporU 

Atftft had thro* very dt^ieuit grindhig Jaba tetrad 
to tti and on aoch oim ha*€ ^#en abfa to cul lAefr 
coilli On 0fw Job wa haira cut iham ji/ly ^ cant 
The oparatota an toadying on a Uu ro/a and making 
taahr monty 

Performance 1 There you have tt But thla le not unuaual It 
la aimply an incident in the day’a work—Incidente that are 
abundantly ilch In their asaurance to you that Sterling Grinding 
Bngineera can come into your plant and with Starling Whaala 
ahow you new economiea and bMter grinding 

Iterllog Orindtoi Baglocan are practical men They know ertndlnf arom 
the fhop out TaOrlo one Invite him into your plant Let nlm eeleot the 
ftterUnf Wheel thet he knowe will aive the beet rwult Let him teat It The 
neve ehown doaene of othw plante. more 
nglniHr* — 


neults wtli ehow you Juet ee they neve ehown doaena of othw plani 
and batter arindlni tor ihle t« the goal of the Siarllna Orindiag Bogi 
a toml #Ae7 to hmna atfminod aomewAere aoory day 

The Oeveland Stone Company 

Clevelead New York Boeton 

The Starling Grinding Wbaal CoaapaLiiy DWieion 
Factory TUDn, Ohio Offlcee Ctovalaod, Ohio 
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Scientific American Digest 

((/mfinuad from page 
obtained by lowering Uie elUcon content, 
with coiiiHMjaeiit attendant machining dlf 
ficultlcM. but in due to the auperior and finer 
form nf the pearllte or carbide iu the prea* 
eiice of niikel —Iron J'rude /few 74 8. 2 pp. 

Permalloy has such remarkable mag* 
netic qualities that its use in the manufac¬ 
ture of aubmarlna cables will permit mce 
■ages to bo trunimltted at apeoilfl many times 
that uow obtainable, and that is uuly one 
of the many appUcatious that this new alloy 
ia sure to find Permalloy ia an alloy of 
nickel and iron charactoriaod by extremely 
liigh magnetic permeability at low magnet 
laliig foms its extraoi^inary 'maKhctlc 
permeability** moans the ease with which 
inugnotlr lines of force penetrate it and 
make of It au electro magnet. It is far the 
must imaly magnetized and demagnetized of 
all mctnls now known The purtlcnlar com 
position nliich is best in this regard contains 
about HO tier cent nickel and 20 per cent 
Iron The mere mixture of the two metals 
if. houever not soffleieut to secure the high 
eat permeability A special beat treatment 
ia also required When properly heat treated 
Its luitiul permeability ia more than thirty 
times that of soft iron Another interesting 
prois'rtT of nickel Iron alloys of about this 
oompositjon is extreme sensitiveuesa of 
ningiietic properties to mochonlcal strain 
Ho fur as has been determined, however it 
Is <inly in connection with its magnetic prop 
ortics that permalloy is nnninah The X ruy 
study of those alloys reveals that their 
crystal structure is liku that of nickel Perm 
ulloy run easily be cast in ingots redacctl 
to billets driiNM) into nsis and wire end 
rolleil to thin tai»e To tht eUKinecr the dia 
co^fry of iitrmnlloy will tneuii the necom 
plishineiit of results lur*toforp believetl Ira 
possible bor the sokntist the principal in 
tertst ui these high nickel Iron alloys muy 
ueli He ill thn large response of tlieir mag 
nitir proptrtiis to simple external controls 
W itliont all( ration of comrmsltion those 
propertioH may bo niljnstci) through extra 
onlinurv rimgos by strains by magnetization 
or bv hottt troatmoiit This iiltows a more 
ddinitc stutly of the wav m which tUtso 
fnotors nro re luted to magnetic properties 
ihnu liuH l»eon iHJssibk with materials 
hltlierto inniliiblL in which their effects arc 
(HiinpiiruiiMIv smull uutl muv Is ussooiutetl 
with lomplicattMl and Irroxirsiblc rhanges 
in otln r properties —Con Min Jour 

Desulfurization of Coke by Steam, the 
subjn r <if (x|H riiiicntul uork oonductod by 
the III partiiKiit ttf th< Inttrlor and the Car 
iHgiL liisnriite of Tichliology at the i^itta- 
burf,li txporimmt Station of the Bureau 
of MiiiiH liuM ilumonstrutPil that the stoam 
lUK prottHs tfferts a greater sulfur re 
iiioMil thnn IS ptmniblo with othir proo< wws 
Thfi eeoiioinle liij|xirtnnce of the ronnlts of 
tliCHe ex|Hrlnitnt8 is that they point the way 
to future utlliration of ouormous reservts 
of high Hulfur cooIh not now suitable for 
coke milking At the present time only low 
sulfur pofjii are used for this purpose Hul 
fur in metallurgical coko gliea rise to many 
problems and dlSiciildes in furnace 0 |>eru 
tlona 0\er per cent of sulfur is likely 
to produ<*e an inferior grade of iron Sul 
fur will, in addition to cauaing trouble In 
the fiiniace make it difficult, if not Impoa 
sible to uork the iron Any proceiw for re 
moling this deleterious substance from the 
coke is therefore of value to both the manu 
fatturer nnd consumer of coke, if the cost is 
not prohlbitiie In addition to solving one 
of the prinelpul problems of the steel Indus 
try this removal would create a much 
greater coal supply from which the coke 
producer would draw hU law mntaHal Many 
of the coiils of Pennsylvania West Virginia 
nnd Kentucky am so high iu sulfur that 
their use for the manufacture of metalliirgt 
cel rok« in prohibitive, without prelim In a ty 
treatment by the present known means of 
coni cleaning principally coal washing 
which is not always an effective remedy 
TUinoIs has the greatest potential coal auxi- 
ply of any State in the Union with the poa 
sible exception of Wyoming, which is under 
lulu by immense fields of low grade sub- 
bituminous coal Nearly all of this Illinois 
coal will make good coke, if not alone, when 
used in proper mixtures with other eoala, 
but in most eases the sulfur content to 
above the limit fixed by present standards. 
Many processes have been tried for th« re¬ 
moval of sulfur from coke. Indadtng steam, 
but most of tliem have not mst with any 
degree of success The investlntors at the 
Bureau of Mines laboratories fonnd that be¬ 
tween 10 and 10 per cent of tbe total solhir 


In the ooke Is removed by simple stesmlug 
at 750 degrees C With alternate vaeanm 
and pressure treatment the desol^rlaation is 
increased to 20 to 20 per cent 

New Practice in Metallofrapl^«^Two 
important developments iu motallographlc 
analysis h&\e bmn announced in recent 
months. One la conical or Indirect illnml 
nation of the specimen under examination 
and the other is the effect of very high power 
magnl^cation Conical iUuminstton, what 
over its merits, Is a unique development The 
results are a truly beautiful picture of the 
structure of the steel Tbu cUef advantage 
is ability to bring oat depreasions and ole 
vations In the crystal formacion which are 
entirely ludlstlngnishable by direct illuminat 
ing methods More details os to the forms 
lion and orientation of crystals, their slip 
and deformation* and more light on grain 
boundaries and the effects of certain heat 
treatment processea are among the likely re¬ 
sults As to high power, methods of polish 
ing and etching have been so twrfectod that, 
with the aid of certain apparatus and photo¬ 
graphic equipment, magnlficatioDs up todOOO 
diameters hs\e be^ obtained Those have 
revealed beautiful crystallUatioos which 
throw new light on problems in metal stync- 
tiire and the effect of various hot and cold 
working processes.—/ron Age, 113 

Steel Made Direct from Ore«-—A 

French patent was issued recently to L P 
Busset of Purls on his method for making 
steel directly from Iron ore The process 
consists in sublecting the ore, mixed with 
the amount of carbon necessary for its re¬ 
duction and writh appropriate fluxes, to the 
action of a flamo obtainod by the combuatloD 
of powUereil cool iu the quantity of heated 
ulr necessary to Insure combustion to carbon 
monoxide and a small amount of oarbop 
dioxide In such a way that in spite of the 
slight loM of metal due to the oxidising 
action of the carbon dioxide (DC instead of 
100 i>er cent reduction) there results an 
economy due to the ilinduiitlon in the quon 
tity of powdered coni involvofl and the easier 
crushing of tlic latter On the other hand, 
the pixxluction of carbonic ucld which is 
uc'c'omimnicd by the libi ration of 14,550 
Btu per pf^innd. as coinpiired with 4450 
IK!r pound for carbon monoxide, represents 
nn iniportunt saving on fucL —Automotive 
Ind 

Mining 

The Greatest Progress in the tech¬ 
nique of tlic cvnnidc process was made in the 
application nf the well known reaction by 
which chopper and silvtr may b< precipitated 
from cyanide suliitiuns by acidification The 
hydrocyanic acid thua set free may be 
changed back into the form of ono of its 
nlknline snlts hy thr addition of au alkali, 
or with a gr* ntor degree of anfety, may be 
withdrawn hy thu nppllcntinii of a vacuum 
and rc-dissolvcd in an alknlino miliition An 
application of the first mctlirnl is described 
tlius by Harloy B right Neutral cyanide 
Molutlona deprived of free cyaiddo wers 
treutod with milfuric acjd The precipitate, 
cuprous cyanldo was allowed to settle and 
was filter^ after which thu solution was 
made alkaline again by lime and was re¬ 
turned to the circuit Incidentally. 80 per 
ont of the gold was preclpltuted with the 
copper— t*ng ond Min Jour Frcjj, 117 3. 

EHectrk Wire Safety Lampo.—Flame 
sofuty lamps have been available for over a 
hundred yeors but during the last teu years 
safe and practical elootric lamps have been 
perfected Those have eliminated many of 
the flame safety lamps, and in a few niines 
have replaced open flamo lamps. But there 
are atill more than twice as many open 
lamps as electric lamps in the mines of the 
ignited Statos all of which the Bureau of 
Mines declares ahould b« discorded in favor 
of an approved type of electric lamp There 
are several elootric miners* lamps which have 
been approved by the Bureau for safety and 
cffidcDcy which give good light and which 
are easily maintained and carried Some 
flame safety lamps will always be used, but 
mostly for detecting gas, although they 
might be supplanted if some simple, rriiable, 
and riieap gas detector wore developed An 
open light and gas oonstltate a vldons ha>- 
ard. while if there be coal duet present in 
the vicinity the couseqaences are multlpUed 
many times. An open light and Uoefc 
blasting powder also ounatituto an exiflooloD 
httoard, vividly attested by several serioaa 
dioosters. Gas is released from the ooal 
formation in namerous voya —by smaU 
feeders or Mowers in the coal; by foUa of 
roof, by driUtng Into or bUsting voalta* 
horsebadu, and day veina * from tbi lloQV^ 
(CoAtbiiHsi on pO 0 $ Ml) 
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The new Ford all Mteel body cuid iveather proof cab mcmnt«i on (he Ford loorm dri4« 
chofsis at $490 fob Detroit, if the toorld*s hm«tt priced complete one ton tntc,Ic* 

A Preference Based on Quality 


There is deep significance in the fact that 
78% of all trucks of one ton or less capacity 
m the United States are Fords 
This overwhelming preference for Ford haul¬ 
age units has its basis in the low cost of Ford 
transportation, the rugged construction of the 
truck Itself, and its unusual adaptability to 
every line of industry 

Mechanical excellence, simplicity of design 
cmd ample power are further factors that have 
contributed to the popularity of the Ford One- 
Ton Worm Drive Truck 


As a logical step in providing dependable 
transportation at the lowest possible cost, the 
Ford Motor Company is now producing an 
all-steel body and steel weather-proof cab 
mounted on the Ford Truck Chassis, selling 
at the remarkably low price of $490 

Merchants standardizing their delivery sys¬ 
tems on Ford One-Ton Trucks have available 
the facilities and assistance of over 33,000 
Authorized Ford Service Stations, conven¬ 
iently located to their business 


Detroit, Michigan 

See the Nearest Authorized Ford Dealer 


CAR.S • TRUCKS • TRACTORS 


rv^ 
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Transportation Ability 
Determines Value 

The high value which users place upon GMC trucks 
is based, not upon their initial cost—but upon their 
ability to deliver dependable, economical and endur¬ 
ing haulage 

And this value is further guaranteed by the knowl¬ 
edge that the hat price of a GMC truck is the actual 
cost of producing it, plus a fair profit—no more 

Likewise, GMC users have come to value their **used 
trucks” in the same way—by the actual transporta¬ 
tion left in them 

Consequently, resales to GMC users become transac¬ 
tions governed strictly by the actual menu of the 
new GMC, and of the old truck that is to be “traded ** 

Only upon such basis can sound, satisfying business 
for both buyer and seller be established 


General Motors Truck Company 

Division of Central Motore Corporation 


PONTIAC, MICHIGAN 


Distribution Centers at 


•^n’u 

B«lrifnor« 

* Brooklyn 
Boston 
Buffalo 
^umont 

Charlotte 

*GUveUnd 

Qncinnati 


*I>«nTar 

Detroit 

Dayton 

Erl* 

Houston 

Kansas City 
*Los AngalM 
*LoulaviTla 
Lincoln 
London Eng 
*M«inphis 


*Mionea pulls 
*MJIwaukM 
Montraal Quabec 
New Orlnana 
•Naw York 
Oshawa, Ont. 
*OaktanJ 
Omaha 
*PhJladelpbla 
Pittsburgh 
Portland 
Parkersburg 
*Fontlac 


*Dtr9ct Factory Branches 


Roch eater 
Loula 

an Fraodaeo 
eattle 
pokaoe 
altXake Cltr 
•glnew 

S n Antonio 
reveport 
Toronto Ont 
Vanrauver B. G. 


(^eriilMokM^ 
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(f'onimudd from paye 150) 
and ill aomn placid may even loak into the 
worklnffB from n gaa ttell Nobody ran noy 
that KUB vili imt b* oiicoiintGrod, but it 
can he nuid tUnt ll may bo sooner or luUr 
1 lien fore uv u dotiiilto aufoty memniro the 
Bureau of Nfinng holda tbut the powibility 
of a RHs nltiuie is ever proaent in coul 
iniiipb, and that cloaeil lifchta abould be used 
In otbrr vkords Ibu open hubt ia uaa4f6* 
TuDKsicn Stwl for Drills.—Th« Mtmng 
Joutnui (Louduu) records an attempt on 
the Hand to uae an extra bard ateel of high 
tuiigaten coutent fur drilliMjc rock A method 
hua beeu found of weldiiiK the alloy to ordi 
nary drill stcil The beat unlinary drill 
Nteel dooN not drill mure than 15 to 18 lua 
before it ia blunted and looca lU gauge, 
und huH to be resharpoued The gpeoinl 
tungHreii steel uUoy coati 2m OcL per lb, 
nguiuat 6V^d to 7d per lb for ordinary 
stout tnit it la claimtHl It will drill 48 Ina 
before nee<llug re^HhurpenlnK It la propoaei) 
to ncld H short length of the high cost alloy 
to the ordinary sttel Thia has been made 
pOHMible by the introdnctlon of the electrie 
butt Molding machine With this machine 
the tuo stirfarcH to be welded are brought 
logothcr 111 Hiiih u iKuy as to ooroploto un 
ole4 tri< eirculL and in the iiitoiiHe heat gen 
4rated ut the junction of llie two ateols the 
nuuiHlU pritonire 1 h iipitUcd iind the weld 
IN i*oiii]>li U itii thlN miicUiue npiirl> a 
Wild p< r nniiuti tan bi made nnd if tliLSO 
uiIiIh will Nlatitl up under tin ripeaud |R^r 
i iinnIoii of tin. Iniininor drill blows in the drill 
hole tiu r« in a iMiMNihliit) of a btg ndinme 
in tiiliniial prattled In recent yearn tlu 
annniil coiiKiiinption of rnck-drd) has uvir 
fiK< d iJ'HI.ODO und c\eii If we deduct the 
<•081 of iiistaUiiit^ < Icctrit wtlding furnaces 
till giiiii of himiiK to handk half tlie weight 
of ilnll Htcf I fortm rly used, ImiUi on tlie Hur 
fac< and iiiah rgroiuid, and the reduction of 
Hluirpcidng cliarMH will be couHidtrablc — 
< an Mtn font 

Rubber UningM for Tube Mills—The 
liib< mill In mkiiI for briakiiig up on Onli 
iiarib thi> euiiHiNt of a large tula of mitul 
liind with allo> st( cl in onh r that thu ubru 
hIoii of a ton of 1 (H)ni inoxini, and falling ore 
mil} 1 iiuno tin h list pOHNibh uinuunt of wear 
StrtiiiK< l> I muiKb it Iiiin lain diwovered lliat 
rubbir forms a l>cttcr lining for tube mills 
tliim Mto< 1 It liiHtM longir than Htt<l Sayn 
( ouailmn \tinitin fu»r Mi tHlIiir^iHts in 
South Africa liii\< nut bti n slow to take up 
tin III w idta Tin original < xi>cri)ni ntN at 
( ohalr Ontario Niiinulatei) imnnoliatL uttiun 
hi Uiind pra< ti<H Itiiniia of tin iturd nbrasivi 
on arc usnl in the mills in plac< of tin. 
NtM I halls or round* d pibbliN iirmI in < alia 
diuii imlW Tlum lumiw arc of cimrHC nh^,u 
lai with Mhnrp nlgcs atnl are txtrcmolv 
lough '1 In hrst •<(< p was to plan hlockR 
of rubht r lutwnii tin atiil liui n< From 
thiH It \vii8 ditirndiRil that Milcani/o<l rub 
Im r d<H« not w»nr iin well iin soft raw mb 
her hxpeninints wuh tht latt* r arc still 
proceeiling and tbough it is too early to 
itMulmIc dfhtiUely that tin noft nibbt r will 
npinrt Ktiil f e<moml.cidlv U is admittod 
that no far un tin rxpcriniciitM have M*n( 
tin V an ihatinctlv rncnurakitig Flrwr CftNt 
of the mill IN \pry nnnh higlicr wlan hinal 
with rubla r but ngniiiNt this mhb d cost is 
the longer life of the rubber entimutod as ut 
lens! tlin < tlm<N thut of hUcI and oth* r ad 
Minlagts Nin h as inirLMiscd grinding i npm ity 
and lower pi»w<r ctjimuinptnm In ('aiiadian 
prnciiit a suMiig lu ixmer of jMjr rent 
lias tain rtctjrdid tin rubbir lining being 
onh about om lighth tlir wi Ight of one of 
Hhil 

4 New Pruspectiag Method.—A novel 

<lcvi lopnn lit (ainpuign by which uxhnsixc 
proKpi iMliig Jh being done with ruck drills 
ainl Hdtional drill stocl from drifts cn>Ns 
ciita, ralNCN ami ntoiRB hua biLO iiiaii{,MrMtut 
bv n \ tub mining company The new method 
IN ]>ro\litg highly satisfactory as to costs 
ninl time ns]uirod to obtaiu n glitii amount 
of information As the 0U\erlead ores of 
this mine occur in rather irregular bodies 
foninl ill threp favorable limestone forma 
tluns, prospecting and development are of 
first importance That marked ecorfomlea 
enn be made and raii^ ore locote*! by the 
new method has been proved and Its use H 
being cxpondeil rapidly The progress made 
in do\eloping the equipment useil is interest 
ing In 1010 a 40 ft horltontal hole was 
driven from the top of a rol« to connect 
with and drain the East shaft of a Bntte 
mine The raise being rather small, 2ft 
fteitlons of rod made from 1% In pipe were 
used, one piece being welded to u regular 
drill shank, the remotning sections baring 


Chuiified AdTcrtMemcBts 

The Market Place for the Small 
Advertuer 

Rate for advertising In this aactlon 1C 
cents per word for aaeh Insertion payable 
In advance Uinlmun) space aeeeptahle 
2e words Rate card giving dissounU for 
number of Intertlona sent on reanpe^ Ad 
verlitfcmcnta for insertion In tba July Issue 
shuidd be In our omM by May 20 


_FOR ADvnmans ___ 

I wnilE BOOKUCTS folders, letters otMpIste 
follow up tor raanufacuirerm, maii-^rder dsaiars. 
Long experience Write lor prioes. U Taylor 
Box B i4 hi^puri. Ill 


ADVERTISE In 24 Big Sunday Newspapers., 34 
words flO Heipfat Uulde Jistuig lOOu publica¬ 
tions 4c stamps Wade Advartulng Butiiuore 
Bldg Cldcsgo 


_ ACOrra WANTED_ 

MAKE MONEY sjlvaring mirrors, all kUgla 
plating knives, spoons, auto heaiLtgtats. Ouitlu 
lamlshad. Interoational Laboratorive, SOfl Ilfth 
Ave Dept RA, New York. 


NEW AUTO ACX;SSSORY 
tabs I1.6U tree Sample 
loi-d LonnecUcuL 


Costa • oe«ta. Re. 
Box 4114 Hart- 


ieO-1200 A WEEK Genuine Gold Letters for 
store wiiwlows. Easily appUsd {>res Samples. 
IJberal offer to general agents Metallic Letter 
t/O 440A. North Clark. Cbicasro 


DIG MONET snd fast sales. every owner buys 
gokl Initials for his auto You charge fl ml, 
make |1 44 10 orders dally easy Samptes and 

intormnilon free World Monogram Cu 
ai Newark N J 


Dept 


TELI THE WORLD WITH SIGNS Our gen¬ 
uine gold window sign letters are an excenent 
money-making proposition (or handy man BUnn 
Sign System BeLhuns Ava.. Dstroll lllch 


OWN Ml 


A BUSINESS OF YOim 
ling Glnss Name and Numbar Plates 
CheckerlHMirds Signs £ Palmer &IV 


Wooabur O 


AMERICAN MADE METAL TOYS AND 
NOViXTlLD 


MANIjy ACTUUEKS on large scale and home' 
workers wanted tu manufarture metal toys and 
novel!ii« Barking iJogs. Wag Tall Pup^ Wild 
Aiiilmals, Aulomobilos Indians Bird WniatlM. 
(.'owhoys, Bssebeli l^l^ers Cannon Toy Boldlers 
Sistuos of I iberiy Miniature Capitols ^thlng 
( Irl Souvenirs anti others Unlimited puwnbtlltics 
Guaranteed ruallnK forms romplele outfit fur 
nished inanufscturcm from $5 00 up No sxpen 
once or tools necastutry Thousands made complete 
per hour 1924 business stsris now We tniv 
goods all yrar and pay high prices for flnUheil 
goods (.ash on delivery Conlrart orders placed 
with manufacturers ^pccla) casting forms made 
to order raining and information free Corre- 
Mtondence in* Hod only If you mean hustnesa Metal 
Cast Products Co JW8 Boston Road New York 


AUTOMOBILEg_ 

AlJTOMOniLG owners nragemen meohanUw 
send for free c»»py America s popular motor maga 
rine Contains helpful money saving articles on 
repairing overhauling, ignition carburetors bat- 
tcries Rtc Automobile Digest. &42 Dutler Bldg 
Clnilnnati 


_BUSINESS OTPOBTU NITY _ 

ITAXY A lUat rale lullan blrm which has re¬ 
cently erected a very line and large stora-bousa in 
the heat point in Home wlabes to anter Into J^si 
nciia connection with an intporlanl Amarlean Com 
pany wiiling to throw lu prnUurts on lbs Italian 
market Best irlorences cun he furnished Ad 
dress LsiKwisione Sgivadorl Rome Itaiy 


YOU LAN have a husloess prtifssslon of your 
own und curn big income In service feus. A new 
system of loot correction , rsudliy learned by any 
one at home In a tew weeks Easy tamis lor train 
Ing openings everywhere wllh all the trade you 
can attend to No capitul required or goods U> 
buy no agentv or soliciting Address Htephenson 
Leboratory 29 Back Bay Boston Masa. 


^EMiarmv 


YOlJU LHEMK AL problem solved ud working 
process furnished for FIVE IKilXABS Whte 
me W Stedman Rlrhards, Consuttlug Cbemisi 
Boy 2102 Hoston Masa 


FOB SALE 


r mochankally In go^ o 
• entire lot Write lor 




_ .. prices, etc _ 

llg Llectxle Ventilating Company 2M0 N 
Avenus Chicago llunola 


IMPROVED MADE TOYS 


WANTED Hi 

manufacture Me__ , 

ful opportunl^ Mini 
Birds. Wild Anlmfla, 
RtMwlers 
of liter! 

J ,nd ftO « 



id Hemseworkers to 
loYeltles. Wwder- 
In VW*U ng 
IPS Crowing 

fr** ^ 

king 

jtflt. at 

^or'flnXihaJjgog^ 

Co 


wyrmuenow 
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CUMiB*d A i rtct b uanto—Cirfii 


rpaiNVBNrou 


» prmfltlMl «Mt 



vm , 

ihuM W 
;vurKtaM 
{ >urtM/| 


804 ^ 


t(bu tato eQfnnwr^I 
t9 xmrchftMn, maklnii 
-* -- tuU. 


BMdw drawuifi «LMrim*nU or tuts 
. tfflcMooiri MOiw and «mbU Hutpnient 


, TOP* 1>,AT«NT, wrtu^ 

nd. Or* 



SPBCI^S^ 


BCRVICB FOR INVENTORS, 



LANQtlAOBS 



RSn<SL' 


8TSTEH l^iterker to All 
..ra, 1104 MKh Un«u*R«i Bo- 
n« OmUhims Danish Dutch 
Q«imu^ Huncnnan Ital^ 
PjuUapl. Poliahi PortuMuew Ku 
SpanUrr Swaolah PrtmouncU 
aacn laniraaf* Diotlonarl^a. 
». A/roaemtUc Amcrln 

Slbarie. Slnlndlc Lah 

,ny 8 Watt 40th Straet 


_ ITTEKAKY ASEISTANCE _ 

SPEAKERS Lacturer*. Writera—W* nrepar* 
flPMvhct lacturtt, eata)^ ap«lat art^l^ Promn^ 
H^olariy aerylce Autbora Rcaaareh Bureau 600 
FifUi Ava , Now York 

MAIL ORBER TOSINRU 


ISO WEEK avanliiMM, I mad* Iti mail ord«r 
buMneta. BMUat for ttanm tvila how SunoM 
and tfticlaa worth 13 


Alieii 


MANVPACTORERS 




MISCELLANEOUS 


ENGlKEERfi AND DESIQNRBS, email and frlo- 
tlon ^ ^litig for wirisht and ^rust, acrur* 

Entinaer BIS ColuiwU koimI, N W Waaninirton 


Entln< 
D G 




SELL TDFULAS BATTERY TRAYS for u» 
under Radio Bat^lw lavat Carpaia and Ru«». 
Ide^ for uaa In Rtfnireratora, many otiw hou^ 
hold uaea. IVrita Raatall B Crattman Dapt. A. 
ZOO Fifth Ava Naw T<«k City 


GENUTNl fadtan-mada , ***•«*i^^^ 


PROtOORAPHERS 


THAT SETTLES IT CM yoor out^r «xpo«- 
tonla. Ohio. 

^ PHOTOOIAPHS without flim* or platwa Won 
derfujly arUatle. Nothing to ,»"** 

tnatnK44ont_ thirv cant*. Will Wilkin- 


POSTAOE STAMPS 


24 Vj 

of eooc 

txj U' 




Lift 

[tamp 


SALESMEN 


'^Mitai 9X oftoa., ^a Oaarte plan la aweoplng 
iho oowfo^rtt* t«la> .giving n^w ^ your 
■»» M4v7aii&glcm Bhrd ChfeagD. 


qgurka* 


sell OOj^ Df CARLOAD LOTS Sida or 

mala Ibia, fiqiaHim un a aaaa Mn r Earn weak t 




lino I 

“L*' 


maaii- 

_a 


WAaW|CSAN»WAR PUrfOS 


plpd threads on both endA The neneasary 1 
•leeveB were provided for coupllns the roils 
together ua In ordinary pipe fitting, with the 
exeeption that the threada were cut to permit 
the pipe meeting end to end Bit ends were 
threaded to fit the sleeves The hole was 
drilletl in altennl Butte granite and the shaft! 
drained. The Anaconda (Topper Mining Co I 
de\eloped the metliod sDll further and drilled 
holes to a depth of OO ft. throngh altered 
granite and gob During the latter part of 
1023 the campaign of deep hole prospecting 
referred to was entered uptm and carried out 
Vs already stated, the results of this cam 
palgn have been satisfactory and the use of 
the metliod is being rapidly expanded Nor 
mally, 12 miles of development work Is done 
annuity in the C hlef Ckiuaolidated mine, 
and, as this consists largely of (.ross-cuts, 
much of this work cun be done by drill holes 
at a pronoiiuced saving The present equip 
nient conforms closely Co that used In sCuud 
ard mine practice and consists of a rock 
(InU, 8 in single screw columns anus and 
saddle, 1 in air hose, % in w uter hone, drill 
bits, threaded drill rods, sleeves and water 
connection swivel —hng and Min Jour 
Prt99t 117 9 2 pp, ill 

Railwi^s 

Locomotives with flexible Wheelbase 

on the (larrntt systtm are Ixlng Introduced 
to a considerable extent in Africa and India 
fur narrow gage linos having heavy grades 
and numerous sharp rurves The largest of 
these onglnea is a 97 ton locomotive of the 
2 3 (M> 8 2 < Inss, built in Lagland recently 
fur the meter gage linos of the Burma Hail 
way and il Is the first engine of Its type 
to have eight coupled groups of wheels. In 
other tyiios of fioxihio locomotives the main 
(raino extends the full Ungth of the loco 
motives and is stipportod on one fixml and 
one swiveling group of wheels as in the 
Mallet engine or on two swiveling groups 
as in the Fairlie engine The (lurrutt tu 
gim however has the boiler tamed on a 
stool dock slung between lvvt> trucks with 
pivot Bupimrts on the near ends of the trucks 
and the cylindi rs plnctnl ut the outt r ends 
Additional ndfat-sion weight is givm by tanks 
and ct^nl bunk* rs on the tracks In tlio tii 
gine for the Burma Hallway the trink biur 
lugs are siiuccd 32 ft 9 In ctnbr to center 

and the total Uiigth is about 70 ft 3’bo 

two end driving axles uud the two groups 
of eight 39 In driving wheels can adjust 
thoniaolvLS Indepoudontly on curves and tin 
nigino Is dosigneil to traverse curves of 2{W 
ft radiuA On one truck is n 1500 gal tank 
and on the otlicr is ii (KH) gal tank and a 
n ton coal bunker Th» weight nvirages 
10 tons on each driving oxlo and tons 

on cuth of tho two uud axles —Eng A^cir* 

Record 

Americanising German Railway Equip 
ment—Bulk frelKht traffic is an impor¬ 
tant source of nvenuo on any rnllnuid and 
decidedly ao in (jicrmnny dne of the now 
objectives of the railway admlnlslrntlnii ia 
to develop the methods of handling I his Hass 
of iruffic to the liigbcHt cflici* ncy, iiml in 
line with this policy they have gone so far 
ns to contemplate the pmctlcnl re orgnnirn 
tion of the system of handling the comniodi 
tics. They are folluwing In this resiMct 
certain principles whi< h w«rc cstnblisln d 
long ago in American railway practice Dm 
to a combination of conditions the rjermiin 
railways ore putting into service exporl 
mentally certain new types of freight cur 
oqoipuient which nro a decided advance both 
as to size nud weight and as to Improves! 
design over anything which has been in 
use heretofore Tlie types are of 59 tons] 
capnrity, one for bulk freight service ami 
tho other a fiat bottom car for general ecr 
vice With the Introduction of the new 
rolling oquipmont. the railronds are also nd 
vancing tho standards as to trnek and road 
bod A heavier rail weighing 40 8 kg 1 ***^ I 
meter and designed to withstand a wheel 
pre^ssure of 12 IS tons is being Jald on the 
trunk lineA Bndges are being reinforced 
or rebuilt for 25 tons axle load and eight 
ton motor longitudinal load, so that a few 
years hence, those heavier standards will 
prevail on nil the main lines In handling 
bulk commodities, the feature of automatic 
unloading presents such obvious eoonomieB 
that Its importance con scarcely be over 
estimated Tills idea of rapid unloading i* 
applied in the new detlgna of cars to tte 
handling of commodities such as coaL ooko 
sand, gravel, etc This Improvernwit in (3er- 
man railroad equipment ia just another in 
dicntkwi of Germany's titanic efforts to gain 
world mastery In commercial life It is ^ 
counterpart of the expansion of Q«rman in 
dnstriea since the war '—iBailwag Rev., 74 56» 
2 pp., IIL 


FACTS ABOUr A FAMOUS FAMILY 



375,000 tons of steel 

Many people suppiosc that all steels 
are ah ke But funeral Motors met¬ 
allurgists speafy 45 different analy' 
ses of steel for uses as vaned as the 
sturdy frame of a five-ton truck and 
the delicate needle-valve of a car¬ 
buretor 

Altogether, the companies which 
are members of the General Motors 
family use more than 375,000 tons 
of steel a year, equal, approximate¬ 
ly, to 8,300 freight car loads 

So large a purchase insures both 
quality and economy, and makes 
CJeneral Motors an important factor 
in the lives of many thousand 
families who depend upon the 
prospenty of the steej and allied 
industnes 


GENERAL MOTORS 

BuiCX C. 1)11 LAC CuhVROIl-r O^KL^NI) 
Ou)SMOBiLt GMC Trucks 

General Motori can, tnicki and Delco-Light producti may hr purckatrd on tbf 
Payment Plan. Imurance lervicc m fiimiihcd by General Exchange Orporahoa. 
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“It’s HARD yet it’s Easy:’ 



Hard Maple 
is easy to get, 
easy to pay 
for, and hard 
to equal. 
For 156 dis¬ 
tinct spec¬ 
ialized uses 
it is the 
Standard 
Wood in 
Ameri¬ 
can In¬ 
dustry. 


The 156 kinds of use where HARD 
MAPLE is a ‘‘rnust’^ (if quality is 
an object) are listed and explained 
in the 60 pages of the new HARD 
MAPLE Book. Also there are 10 
tables of official statistics, showing 
the comparative strength of all 
American hardwoods, as to com¬ 
pression, shearing, tension, etc., also 
beam-tests, impact-bending, etc. 

The book is a revelation of the 
HARD MAPLE FACTS of today 
in the American manufacturing 
world, and is a thought-stimulator 
as well as an invaluable quick refers 
ence work* 

Kindly use letterhead in writing 
for your copy. 

The Northern Hard Maple Manufacturers 

311 F.R A. Building, Oshkoth^Witcoiuiin, or 
311 Cummcr'Digginft Building, Cadillac, Michigan 


“This is Station ——^ 

(Donlinuad frqm pa^e SS8) 
short wavo traiuimiwdon cumlng in to fill 
the rote of the ideal link between ''pickup'* 
microphone uud broadcasting station, A 
short wavo transmitter located at the very 
scone of the radio feature, can now bo 
employed to pick vip the Rounds und traus 
mit them through space at an Inaudible fire 
Quency so fur as rt^ceiviux sots are con 
corned to the nearest broa^astlng station 
where the feature is received, amplified and 
re broad(.aHted on atandartl wave lengths for 
the radio iiudknco and furthermore if tbis 
station is a primary broadcasting station, 
the feature is put on the air at an inaudible 
or repeating frequency which will have high 
power to obtain distant transmission This 
latter wavo will bo picked up by a chain 
of repeating stations of the same nature as 
the Nebraska repeating station of today 

There are a good many possible paths in 
the other for these repeating waves, so we 
are assured by radio engineers, and with 
a suffleiont number of proiwrly locateil high 
power repeating stutlous an indefinite num 
ber of progrumH will be made available for 
the secondary broadcasting stations of low 
power which will repent and broadoast at 
a frequency or wave length audible with the 
usual receiving sets 

The Question of Dollars and Cents 

Aside from the solution of several of our 
present technical troubles the short wave 
repenting scheme lends to solve the economic 
phase of bruadcnstiiig Long has it been 
predicted that at some futuro time many 
of the iiidepi ndont bruadcasters are bound 
to give up broadcasting in that there are 
no tangible n turns for their efforts and the 
oxp4.iiH(s of broadcasting arc steadily mount 
ing liiglur mid highLr Then too it seems 
but a matter of tlnit when our radio enter 
taiutrs who now give tlitlr services so 
willingly for whatever publicity there may 
be in broadcasting their ifforts will demand 
remuneration for their services 

Please note how this economic phase is 
mot by the short wave transmission from 
tlie primary broadcasting station and the 
repeating stations Rrnttere<l throughout the 
country J he primary station located in the 
metrop«dls is in a jmsition to get the finest 
tab lit of the land IE the urtists must be 
paid, tin ii tht expenses can bo distributed 
among all the repenting stations over a wide 
expuiise of the itiutitry Dven at the present 
time the Amerimn Telephone A Telegraph 
Company has such n plan in actual oi>er 
iition Instead of short wove transmission 
this company, with its spltndtil network of 
tclephoiio wires makes use of telephone links 
to tlo up the muster studio with tJie re broad 
rusting stations In Washington the tele 
phone company maintains a tijcoiol re- 
brondcasting station ^\CAP width handles 
the same programs ns the WHAF station in 
New York City Iheu, too tlit WDAF 
programs are sent by wire to certain stations 
In New Hngland which ro-broadcaHt to their 
local audiences Wlintevcr expense muv bo 
connected with the st^uring of the programs 
can certainly bo upportioneil among the va 
rious broadcasting stations in suth an ar 
rangeuient thereby tending to solve the 
great economic question of broadcasting 

And at the Receiving End 

While tho bruadcuatera are working on 
the problem of moving the programs op 
ncnrtr to the listonerfl in, radio engineers 
are ut work on better and still better roeelv 
ing sets For kt us admit, many of ua' 
like radio fishing best of all—this biuineM 
of seeing how many stations we can pick up 
in OIK evi nlng, and how far The author 
cuniiot help but indulge In a little remlnia 
cencing at this point. HU thoughts go 

back to those winter days in lOOft when he 
was working a crude two-slide tuning coU 
and a crystal detector while trying to pick 
up tho dot und-dash message from Fort Wood 
which was to tell us how we were coming 
through with our radio telephone transmis¬ 
sion Tho author fussed and fussed but 
without succeaa Everything but the desired 
station could be licanl In the head-phooes, 
Indeed, even a passing battleship had jnst 
called 11 R up with the short but sweet mes¬ 
sage “For Petes sake ohango the tnnel" 
The operator aboard the battleship was re¬ 
ferring to our Anvil Chorus, which had Just 
been played for the fifty first time At any 
rate we finally resorted to the Postal Tele¬ 
graph wires In the nearby sl^reporting 
tower then In use at Sandy Hook, as a 
quick and reliable meins of hearing from 
our collaborators but eighteen mflaa away 
Fifteen years latar the antbor sHs befm I 


a neat cabinet vrlth two almpla dials on 
which are marked the call letters of various 
stations, both Ipoal and long-dlstaaee. The 
author gUnoes at bis watch, it la, two 
o'clock. Then he looks through the radio 
program oolumni of the newspaper—it 
inskcs no dlffcronce what newspaper, for all 
utiwspapers must carry the broadoast pro 
grams of the day 

There is a program In Philadelphia at 
two o'clock. There is another program in 
Providence Still another is on the air 
from rieveland One New York station ib 
working at this hour Very well The two 
handles are turned until the dial pointer 
indicates tho New York station Instantiy 
a violin solo comes out of the flared hom 
of the loud speaker, standing alongside thi^ 
long cabinet The two bandhw are odjnsted 
for the Philadelphia station, and out comes 
the voice of a well intentlonad lady apeakinfc 
on some subject or other which has little 
appeal to masculine tastes. Once more the 
handles are adjusted until the indiootom 
point to the Providence station Instantly 
the strains of an orchestra oome drifting out 
of the horn with plenty of volume to fill 
tho room, yet soft and sweet and most life 
like We linger a while, because tbis fea 
ture suits our particular toatea. What a 
boon, this bufdneas of botug able to choke off 
undesirable programs and to select desirable 
ones t Finally, we set tho dials again, this 
time for Cleveland, only to hear a fair 
pianist at work 

That evening we are going to visit friends 
—friends who have no radio—odd people 
these, but perhaps they are not to blame 
for their sole conception of radio is the 
squawking loud speaker In front of some 
cut throat radio shop W« take the radio 
reccittr with ua, together with the loinl 
speaker That evening our radio receiver is 
placed on the living room table in the home 
of our friends Wc turn the knobs and 
bring in the President’s speech from thp 
banquet table several hundrod miles away 
We dance to the mualo of s Chicago orches 
tra We tune in twenty nine separate stii 
tlons in two hours' time And we sell the 
idea of radio to our friends before the eve 
ning is over 


Tlie set in question is entirely self-con 
taJned There is no antenna connectini] 
No ground wire Is necessary Inside the 
set is a amaJl oblong frame with a dosen 
turns or so of wire, known us the loop 
which serves to intercept the radio waves 
That little loop takes the place of tho eie 
voted wire measuring 100 feet or more lu 
length, hentofore required for radio recep 
tinn Fiirtliermore tills sot contains a few 
dry cells to oiiernto tho six vacuum tubes 
The only external eonDi*ction is that running 
to the loud speaker And tven when the'set 
1 h bting curried about, in the automoblU 
street car, canoe—anywhere, the radio waves 
from stations several hundred miles away 
can be Intercepted and reproduced good ahd 
loud 

Of course this particular typo of set is 
admittedly, the 1024 model Rolls Royce of 
receiving sets It la known as the Arm 
strong super heterodyne having been devel 
oped back in the World War days by Major 
Armstrong—that samo young man who was 
working on the crude vacuum tube drcuits 
during his college days in 1913, The ouper 
heterodyne takes the weak energy inter 
Copted by the small loop, plays It off against 
a locally generated wave, and the resultant 
wav e is passed through radio frequency 
amplifiers at high wave lengths, be^ase tht 
so-caJled untuned radio-frequency amplifica 
tlon is most efficient at high wavo lengths, and 
onto the detector This arrangement makes 
for the utmost efficiency with simplicity 

The advent of special filament vacuum 
tubes with a consumption of one-quarter am 
pere in some cases, and even os low as six 
hundredths of an ampere in others, hn« 
mode It possible to multiply the numitor of 
tqbos la individual receivers. Ctonsequently 
radio engineers have been able to develoii 
new recclveri In which four, five and nh 
tubes are employed Whereas the reqelvinij 
sets first employed In rs^o broodcostinti 
^ork Intercepted the radio energy and 
brou^t it directly to the detector tube 
which in turn delivered an aadio-frequene} 
energy to one or two audlo-frequeney amph 
fylng tubes to be amplifled for very loud 
himphone or even loud-speaker psoeption 
the preeent day receivers intercept the saw*' 
amount ot radio enorgy but pose It through 
one or two states of what is known as radio 
fpeqnenoy amptlflcatlan. befbre turning it 

(OenMfMifd ofs 
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Lead makes it safe to telephone 
even when the lightnings play 



P LAIN gray lead seems a stupid, 
lumpmh metal \et when thunder 
crashes and lightning flashes 
aroundyoiirhousCtthatsairie lead enables 
you to use your telephone m ithout danger 
of electrocution Even if n bolt of light 
ning strikes tlie wires while vou are talk¬ 
ing load protects you from harm 

Lead is the principal part of the fuse 
which IS ased in the modern telephone 
system as a protection against unusually 
hen'iy electric currents When a hglit- 
nmg bolt reaches tlic fuse, iL melts the 
lead of the fuse Ihis stops the current 
and prevents it from reaching your in¬ 
strument 

There are alxiut 70 000,000 fuses in 
telephone sjslorn.s in the coiintrv, and 
lead IS in them all More than S7,(KM> 
pounds of lend an used every ^ear in 
rencw'iiig burneil-out fuses 

A secondary protection 

Every telephone line has, in addition to n 
fuse, a device called a prok't tor Small 
particles of lead in tht se jiroteotors, w hic h 
are both in the exchange and your end 
of the Itleplione line, melt w la ii lightning 
stnkes the line and break the line over 
which the current is traveling toward 
you Ihe amount of lead used in this 
way IS about 1,000,000 })ounds Renewals 
require the use of about 700,000 pounds 
more every year 

How had help^ you phone 
Ijead in fuses is only one of many uses 
to which this metal is put in the tele¬ 
phone system Every time you telephone 
you summon the help of lead In the 
telephone instrumiiit and box is an 
average of 51 soldered oounections Lead 
IS in all of them Exchanges m the 
United States and telephone lines run¬ 
ning out of them have billions of soldered 
connections, with about StiSi,000,000 
{X)unda of Iea4l m them Changes in con¬ 


nections require the use of about 
70,(K)0,000 more pounds of lead every 
y<ar 

Sheaths of lead 

Millions of fKxinds of lead are iiecvssaiy 
to provide snug coverings for telephone 
cables Out oompuriY us« s in a year 
more tiinn '> I 000,000 pounds, to cover 
^'>,300,000 ful of cable Today tliere 
arc in this tountry about S'i.OtK) miles 
of telephone telegraph, radio and elee- 




trie light ( ible covered with lead — 
3^7,300,000 pounds of it Vloug this 
(able are more than 6,000 000 |>ouuds of 
lead for coniuetingnnd sealing tiio ends 
of < iblc to keep out moisture and for 
terminal boxes 

IT here yon see lead most 

I N telephone systems, you do not see 
it or n ah/t the imporhint work lead 
IS doing Rut in paint, lead in the form 
of white -lead the basic lead earl>onate 
and red-lead, a lead oxide, is knowu 
the world over And after all il is this 
iLse of lead that is most universal 
For gtnerations painters have used 
white-lead on hik li surfaces as wood and 
red-lead on meUd as standard protection 


against the assaults of the weather Rot 
cannot d< slroy the house whose surfaces 
are covircd with pure wliiie-leud and 
pure linseed nil Rust cannot attack the 
iron and steel tlint are thoroughly pro¬ 
les ted with red-lead 

Propert y ow m rs w ho jealously protect 

their uiom^v invest- _ _ —, 

incuts know from C 
experience that 

w)nt< load givts the surest protection 
for the surfurts of their houses Ihcse 
owners have learned the truth of the 
words, ^ave the surfac‘c and you save 
all * IIkv realize now Hint the cost of 
giK>d paint IS se<ondnry to protection of 
llic covered surface 

Producers of lead prod net a 
Dutch htyy vintfdead is the name of the 
pure whili-Ieid made and sold by 
National Ixud ( oinpany On everv ktg 
of Dutch Boy white-lead is reprodiir‘e<l 
Iht pi( lurt of the Dutdi Roy Painter 
show n 1 h low ^J'his tradt -in irk gu iran- 
tees a product of the highlit quality 

Dutch Roy products also include red- 
iead linseed oil, flatting oil, babbitt 
metals, and solder 

National Ix'nd Conqiany also makers 
lead jirodiK ts for prac ticullv every pur- 
poselowhithlcadcaubt pul marl indus¬ 
try nnddnily life tf vou want information 
regirding any p.irtu ulnr use of lead 
write to us 

If vouwisli to rea<l fiirlhc r ilIm)iiI this 
woiidc r metal we can tell y on of a num¬ 
ber of interesting books on the subject 
The latest and probably ^ 

the most c omplete shmy % ' 

of lead and its manv uses , ; 

IS ‘ Lc id the l'rs(ioiis ^ 

Metal, ’ published by the 

( < ntiirv Coiniiinv New 

\ork If you arcuuuhleto 

get il it your bookstore, ' ^ 

writ* us or the pubhshers ^ 1 IP 


NATIONAL LEAD ('OMPANY 

Nrw Vurk 111 llrt^^dwsv Borton ISl s( Ilfl Oak 

ehi(-ajn> POO Wr l IH(h St Cm innali 669 Im'tiuii Avr Cleveland 
8W Writ Siijxn r Vve fit inx 7W (l«dtnnt S*n 486 

CallfnrniA M illilmrirli Nall mil I-rad Ik Oil (t of Hu 916 kourth 
Avr I hilwIrljthiA J^a T Lrwu li HroA. Co 487 C^hritput Sc 
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OPPORTUNITIES IN RUBBER No. I 


An Acid-Resisting 
Material 

Are you acquainted with the verwatility of ruhber 
at a material for mechanical uses? Do you know— 
That rubber it the mowt practicable acid 
rcsiiting material? 

That muriatic acid tanks lined with rubber 
have been known to continue in service for 
over 20 years? 

That the most successful portable railroad 
tanks for muriatic acid are lined with rubber? 
The B* F* Goodrich Rubber Company has led 
the way in applying rubber to this use It is an 
example of only one of many ways it may be 
adapt^ to your problems* 

We offer the cooperation of our Research 
Department to develop ideas for new applications. 


the a F. GOODRICH RUBBER CO.. Altwm. Ohio 

K 8 TABL 18 HED 1870 

Goodrich 

cMechanical 

Goods 

fM the Long Rmn^ 


Radio Notes 

The Inrlsible Unid-Speaker.—Along 

with the teudoncjr to place all radio equlp- 
mont in a fine cabinet so as to find a placa 
fur it in the livins room, there is a tendency 
to place the loud sponkcr In a cabluit. Bev 
trai uf the pnsent offerings uro In the form 
of attractive cabinets, pro\idod with a scroll 
and screen front. Just as In the case of 
the ino<iem phonograph it seems almost cer 
tain that the awkward loud speaker horn 
must eventually disappear into a cabinet 

Radio Frequency in n Handy Packars. 

—Tin.re bus lately appeare<l on the market 
a vtiriu trtniefortner which simplifies the 
problem uf radio^frequency amplification 
Instead of having a transformer with fixed 
wimlings, this varlo>transformer has an ad 
Justinent which tuncR it acenrutely for all 
wavo-lengths between and OOO meters 
Perfect shielding and p!g tail connections 
assure dear tones. Furthermore, the am 
plificatloii is uniformly maintaineil through 
out tliL broadcasting range 'rhls vario 
transfurtner Is put out as a separate instru 
tnonti nrd bIno in conjunction with u socket 
and rh<M)stat. all uioiintcd ou u neat bust 
Keep Matches Away from the Charg¬ 
ing Battery!—It la not generally known, 
uufortiinutiily, that a storage battery on 
charge ts gi\ing off hydrogen gas, and that 
this gaa when mixeil with the oxygen of 
the air forms an explosive Fur this rcssun 
one Hhoiild kce]) one s face and lighted 
inntdus away from the vent of a battery 
while It IB on charge The small vent of the 
battery is snfheii nt to permit the escape 
of the h>drogtn gas. under normal cunditlous. 
Ill tht uriMoniH? of a fluun howivor the 
liydrogMi gas mixed with oxygon may Ignite 
and the battery may very well be blown to 
pleccM Olio should use an electric flashlight 
In looking into the (.hargiug buttery to see 
the livii of the olectrolyle in each cell 

What Resistance for the Rheostat 7— 
One of the several questiouB whicii arise in 
the construction of u hunio made receiver is 
the rosistaucc of the rlu-oataL Ihore are 
three gi neral cluMses of rheostats, so far ns 
resistance rating is concerue<l Hence it 
becomes necessary to classify the tubes in 
three groiipK in selecting the pro|Kr rheo¬ 
stat A rheostat of 6 ohms is uectHnary for 
tubes of 5 volt rating A ^ ohm rheoatnt 
Is iisihI for tlie tubes of 3 volt rating A 
3(bobm rheostut is iiserl for the 3 V(i volt 
tubes As for the cprbon rheostats, they 
may be used with any type of tube since 
they have u range of resistance from Btro 
to dO ohms or more thus covering the com 
pleto range of rosistancea 

Regeneration and Radio Frequency.— 

While it Is true tlmt the regcnernlivo circuit 
la inuking way for iho radio frequency clr 
cults, the fact remains that the old regeuer 
ative circuit, whin properly designed and 
cniiHtnictcMl, gives an ampllficatiou equal to 
between two and three separate stages of 
rndio-frequcncy aniplihcatioD Beyond doubt, 
it is lilt most uconomieal tyiie of circuit 
hut, iiiifnrtunati ly, in the hands of the inex 
peneueed oiierutor it is uUowed to oscillate 
and therefore becomes a miniature traus 
niittcr to annoy the radio audience in the 
imiiMMliute neighborhood Wheu it comes to 
loud Hpeaker operation the single-circuit re 
geiioriitlvi rcwlvcr together with two stages 
of audio frequency amplification gives thf 
beat results at the lowest expense It is 
unfortunate that regenerative sets are in the 
bonds of so many unskilled laymen who 
have made tills othorwiso eftielent type of 
receiver a perfect pest to broadcast listtuors 

The American Telephone it Telegraph 
Company’s Suit against the operators of 
the local W UN stuticn in New York for 
the infringement of rmlio patents, is a mat 
Ur of efuiHiderable concern in radio circles 
It appears from what has boon officially 
statmi by the tulopbune officials, that the 
wliiile puriwse of the prtSAnt suit is to 
protect the patents of the tclophoDO oora- 
puiiy wiiJch are being infringed with Im 
ptiuity by many broadcasters. On the other 
baud numerous broadcaatefa have oonra for¬ 
ward with the charge that the telephona 
company la seeking a monopoly of the air, 
to tho end that it may place broadoaatlng on 
a strictly ooinmercial boats for tta owm 
gain This chorge ia vigorously denied by 
the telephone company At the present 
writing it ia unwise to coFmment one way 
or the other There ia no donbt, of oouraa, 
that the telephone Company a patrata be¬ 
ing Infringed by hundred of broadoaatera. 
There ia no doubt, too, that there are too 
many breadcaaters, espedmlly of tha 
ocre kind. But whethw it la wist for » 
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—more compact 
-- lower losaes 
—more efficient 
—easier to install 
—easier to operate! 

—neater appearaoce 
—thoroughiy guaranteed 
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SOLDER WITH INSUUTION 

At Loot I OOO MUmm More Diotomw 

U UiM usual rtward If you can solder without Inv 
patrlne tli« lt»uutk>n of your set. 

If you ore building a ndlo-frvqucnqr uapUfier 
you should read our (rae booklet] 

-HOW TO SOLDER RADIO SETS- 

H'rtufor 4t 

THE VALLEY FORGE CHEMICAL CO 
_VaHoy Fanre, Pa._ 


Worthy of Thdr 
Reputation 

Sheer merit, proven through die add 
test of service, has won fer Burgees 
Radio Batteries a world-wide repiK 
tation for quality, expert constnio- 
tion and superlative performance^ 
ASK ANY RADIO ENGINEER 
BURGESS BATTERY COMPANY 
tfanUTiueB^ii^^ CHICAGO 
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telephone oompatif to make the path of th« 
bfoi^oasteni ^11 rooro thorny by charging 
for tb« oM of patuntB, remalna to be leen, 
ohhongh there can be no question of the 
legality of inch a move* 

TeaU «nd Hii ^Irelesa Power.*’—It is 
many years since we have heard from Nilnda 
Teel% the well known electrical invontur 
and tile father of numeroos rather startling 
and fantaatio ideas. Ac the age of 67i Tesla 
now states that he is on the very threshold 
of an age which will see the transmfiwiun 
of power over vast distances by means of 
radio **Blnoe my original experimental 
demoustrstion/* states Tesla, **1 have made 
great Improvements and can now deHnitely 
auDounoe that the Joss in the transmission 
to the greatest terrestrial distance, say 
12,000 mitoe, will nut amount to more than 
oOQ-quarter of 1 per cent. This, of course, 
does not taka Into account certain uuavoid 
able losses In transmitter and roceivor, 
which will amount to about 4 per cent in 
the aggregate In conveying energy through 
wires the loss amounts often to A) i>er cent 
or more, and the distances ore limited 
Such a plant could be put into operatit>n 
immediately, for I have developed all tho 
detaUo. I shall commence construction In 
the \ery near future, relying upon my own 
resources.'* 

The Transindactor—In the February 
issue of this jouruul, under Inventions New 
and Interesting,” there was described the 
iransinductor This new transforming ap 
paratus was dc8igiie<l and invented by (^lin 
tun H Hulbert, Instead of K W Kerston 
os stated in the article One of the latest 
types of tran sin doctors Is appliml as a push 
and pull radio frequency transformer This 
is the first Instance of push and pull radio¬ 
frequency amplification Push and pull um 
pllficatioD applied to radio frequency with 
the use of transinductors is stdd to over- 
coma distortion, increase amplltientinn and 
give super-oelective tuning lu fact it has 
similar advantages to those of the well- 
Imown audio push and pull nmpliticntion in 
audio frequency The push and puli transin 
ductor by means of onp dial is capable of con¬ 
trolling the magnetic inductauct capatity 
and iron. It acts as a complete wave length 
toner, at maximum efficiency, from 2011 to 
000 meters. It requires no variuble con 
denser or any other control to bring out 
super aelectlv ity and seiisltivcnesH in re 
ceiving, acconllng to the inventors tloims. 

Short-Wave Tranantiasion is now at¬ 
tracting no little attention According to 
TFireicst Ago, broadcasting stations by 
means of short wave trunsmittors, are now 
able to send their programs over great dia 
Uuces by day as well as by night This 
is indicated by the results of short wave 
broadcasting oxperinnnts which have lately 
reached almost unbelievable results. The 
feat whereby American broadcasting pro 
grams are repeated on these sliort wiiv<s 
and received and rebroadcusted by h^nghsh 
stations, thus reaching the peoples of Groat 
Britain, Prance, Germany Belgium and the 
Scandinavian countries, is the outcome of 
two years* ©xporimentiug and porfoctlng of 
high frequency apparatus bv Frank Conrad, 
amistant chief oDgiueer of tho Westinghouso 
organixatlon Last October the W estmg 
house company inaugurated the first radio 
repeating station, known as KFKX at 
Hastings, Nebr This repeating statlou ever 
since has boon receiving tho high froqm iicy 
wave sent out by the parent station KDKA 
at East Pittsburg, Pa , simultaneously with 
the transmission of the usual KPKA broad 
csst wave One of the most striking things 
about the short wave transmitting set is 
the extremely short antenna nse^l The 
antenna at KOKA for use with the short 
wave transmitter is slightly In excess of 85 
feet, In striking contrast ^th the 200-foot 
antenna used for regular broadcasts The 
great difference In frequency between the 
s^rt wave broadcasts (under 100 meters), 
and the eommon wave length band, approx i 
mately meters, con be not<id by com 
paling the kllocyele frequency of two such 
wave*. KDKA commonly transmits to Eng¬ 
land on a wave length of 04 ractero, which is 
a frequency of 34200 kilocycles. At the 
same time KDKA is broadcasting to its 
rtgular broadcast audience on « wavs length 
of 89B meters, which Is * frequency of 000 
ktlo^lxAes. Tests have proved that the high 
freqnaney broadoasta go farther with the 
same power imt than the ordinary broad 
ogi^ Irevee. It ha* also been proved that 
daytlj^ has UtBe If an^ on this 

certpliif power* Theee two qnsUtiee of ths 
•borl wren we going to prodnoe a marked 
hi ^ fabbf* 


THE AIR IS FULL OF THINGS VOU SHUULDN 


MISS* 


Get ready now for summer radio 



Your radio battcncs have served you well and 
faithfully over the long winter month'^ Now a 
great radio summer is at hand To enjoy summer 
radio at its best, equip your receiver with the best 
batteries you can get Put in new Eveready Radio 
“B" Battenes and see what wonderful, long 4 ivcd 
service they will give 

Made espeaally for radio use, Eveready ‘"B'' 
Battenes will operate the loud speaker at maxi" 
mum volume for long or short penods, depend" 
mg on how rapidly the current is taken out of 
them Packed full of pep and punch and go, 
Eveready ‘"B” Battcncs pour out their power the 
moment you turn on the tubes Scientifically 
made for long"lived radio service, the cells renew 
their vitahty when idle—respondmg mstantly 
with fresh vigor 

Eveready ‘'B'' No 767 is the standard amplifier 
“B’’ Battery, and gives 45 powerful, dependable, 
2ippy volts Five sturdy Fahnestock Clips make 
this big Battery available for soft detector 
tube use as well—varying the voltage from 16^ 
to as required 

Insist on Eveready ''B” Battenes, remembering 
that they arc the product of thirty years of expen- 
cncc an(l know-how in battery makmg Designed 
and made under the supervision of the finest 
elcctrO"cheimcal laboratory known to science, the 
quahty and efficiency of Eveready Radio Battenes 
are assured For maximum battery economy and 
service, buy Eveready Radio Battcncs 

Manufactured dm! guaranteed by 

NATIONAL CARBON tXIMPANY Inc. New York—-San Francwco 

H t adi lua TUri for KjJhi Bjirtry InformMvm 

Caiudiin NaCiorul Cwbon Ci Lprourd Pat.iory 4ml Otfwi Turooto, UnUno 

EVEREliDr 

Radio Batteries 

—they last longer 


Siver 

Verticil 

*B’*^IWtierr 


No. 7A7 

*B Tlanerv 41 volti 
Vjiruibiet^ 
FahmettoU Otpi 

Inibcmarivt tad mooey-mving bookleci on radio batterka tent (kc on request if you have any questions regarding radio battenes, 
writ* to Q C Furnest, Manager, Radio Division, National Carbon Company, Inc iity»x8 Orton Street Long liUnd City N Y 
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LA».C£ST organization or ITS CHARACTBR IN THE WOB.LD 



Ooo^ Markets 


Ehmuea of buMia*M In 
iio communitm ■rrHtp- 
pUsd mnsfy diy« in 
rhmigh 

BABSON'S 

REPORTS 

Of 1,970 Ml>I 
«nm«n tnadf t thv 
Um *7 momh Ujv H V 
fnmd comet 




Write far 
BatMon Report 
R '60 —Qram 


Twenty Seven cities are buying readily f 
Twenty industries arc unusually active 

They offer better than average markets for 
^ sorts of goods and services 

Tlieae fertile fields are indicated cleanly by 
the current analyses of every sales territory 
and of all leading industries, contained in 
current Babson Reports 

Thousands of men, co<t>perating through 
this organization, depend upon this tnfor 
matron to help them mcrease sales and 
reduce costs These same facu offer you 
an opportunity for increased volume during 
the next 90 days i 

The pro'Tata cost of thu service is small 
indeed"results considered 


Vit BABSON STATISTICAL 
ORGANIZATION 

babson 7ark^ 
Oi^spachusetts 


LARGEST ORCANI7ATION OF ITS CHARACTER IN THE WORTD 


SHEIM SHOE 


lORSHEIM Shoes give loyal 
service — each succe^ing pair 
maintains the reputation of the 
name—your next pair will serve 
you as faithfully as the first 

(Atojr 5f?l« —^Dollars 
7K< —tifir 141 

t)n« of ‘^kfuir^d St 7 lei 
3ootiUt of Stylrt un 

Thb Florsheim Shoe Company 

cf^Cofiu/aaMrrri CHICAGO 



“This is Station- 

{Continued from page 354) 
that the wenkost rudlo euersy is buUt up 
many fold boforc btlug turnud over to the 
detector for con\m*flion into auiHo froqnenLy 
current, Tlu detector is very much like 
the trigRfT of ft gun in that a t ertain umount 
of force miiHt be applied before it will opci> 
ato or shoot’ Thus Uio neuk radio wft\cs 
may not be utruug cuoagh to ’trigsor’ the 
detector tube und 110 amount of audio fre 
9 ucncy Hinplihcution after the detector will 
bo Of any u\ail if the detector has failed to 
operate or ahoot.” 

There wre all kinds of radio frequency am 
plifier sets in operation The neutrodyne la 
perhaps the most popular for aside from its 
rentarkubli cflicioULy it hna the marked nd 
\outage of being ubaututely Rtnblc in adjust 
mufit, U Jlh ita three tuning contrubt uuce 
charted for the various sUtiuua, the ut>or 
ator of the set can always tune in any 
desired stulion by setting the throe dials to 
the numbers Indicatml on thi chart 

There are two broad classes of radio fre¬ 
quency ampliHars, namely the tuned radio 
frequeiicj in which the succeHsive steps or 
stiiges are tuned, and the nntimetl typo in 
which tJie coupling of one step or stage tu 
the next is aceomplishwl by special trans 
forimra o£phx<d wave length 

The old principle of regeneration which 
makes the di tector tube serve ns a tletoi tor 
and n radio frequency lunidllii r at the siune 
time is still found in the latest tyiies of 
receivers. However, certain precautions are 
takm so us to prevent the rcgciicratlve 
action of the ileteetor tube from emitting a 
wu\o wh«ii the regent ratlvo artion is foroe<l 
The combination of so culled tunwl radio 
frequency and regenerntion is quite popular 
ttKliiy 

Tin n are rcc^clvers in Rliicli the vacuum 
tubes arc made to work at two Jobs ut one 
time, Just na In the regenerative set Thus 
In these sots, whlcli are known ns reflex sets 
tho same group of tubes are omplovid hrst 
AS ratlio fretjueney ampllflirs and then as 
audio frequency amplifiers Thus it becomt a 
possible to make u giviiu number of tubes 
do the work of twice that many when using 
the coiiventional methods. 

Of radio circuits tliere is no end Basic- 
ally however there are about n bulfsinxen 
cirtlilts ITii layman is bound to be con 
fused will 11 confrontwi with doxens upon 
dozens of lUffcrcnt circuit* aiHKimimnJod by 
the most fantastk* claimN Little wonder 
therefore, that many laymen prefer to hold 
buck from buying thrlr radio set becauso 
tbty have n dlsrinct hunch that the ideal 
set bus not as yet beHJii evolved from tho 
bcHllam of receiving lircnits. Yet the fact 
reoiauis that our fundamental circuits of to¬ 
day urc highly efficients and we are not likely 
to replace them in a hurry 

Putting the Atom to Work 

(( oMftftucd from pofte 3i^) 
electrical, or in other words an ethorial 
property that inertia or luusaiveuess is not 
due to something in the ultimate unit of 
matter but to something surrounding it 
The observt'd Inertia of an electric charge 
may bo sscribod to the ether which it curnos 
with It But that is too vajfuo luid iudofinito 
to b« useful It is preferable to suy that 
inertia is explicable in tonus of eiectromag 
netlsm that every electric charge has n cer 
tain mass ussociutod with it and that in an 
aggregate of electric charges their masgos 
are added together 

But here comes tho dolicato point When 
eleetric charge's urc squ^ECtl dose together 
they interfere with ouch other to some ex 
tent Tho tRftutive and the negative tend to 
uoutruliec each other If they could be 
jammeil Into complete ddncldeiice It must bo 
aiipposeil that th»y would obliterate each 
other That us fur as wo know jn not poa- 
Mlble. But they cun approach very near each 
other \nd in that case their effect it uou 
trslizcd na regards distant obaore otiun or at 
least almost in utrnlizeil und their inertia U 
diminished Two opposite charges at a rea 
Ronnblo distance apart will have double the 
Inertia of one Hut if you pack thorn too 
tigbtly together, the oomblnei] inertia will 
bo lew tliftii double Some of their mass 
will apparently have disuppoarod gone out 
of exiatence 

Now we said that a helium nuclena !f it 
consisted of lour atoms of hydrogen must 
have those four atoms packed very tightly 
together There are four positive chargee 
held together w itk two negativa ebarew <uu| 
the tii^t packing would reeult In a dlmifi- 
iched mass a Iom of weight, the aggngat* 
wlU not weigh four timae the original unit. 

I bsit Mmething In other words, not four 


A Vital Factor 



If reliability is Importsnt In the Urgar 
and more conspicuous apparatus. It is evao 
more so in the small ana often crmcealad 
psrts, where a flaw will aevenbeleM prevent 
absolutely the workiod of the set. 

That IS why Kellogd mioiaiura condensers 
are detigncd and manufaetured with the 
same palostakin| care as the famous variabla 
condensers and other larger parts 



Our miniature condensers are all made 
exactly the same slse mcchanleally, being 
1inches overall, with a tip diameter of 
inches Elcctncally they arc built In 
seven different capacities from 2S0 micro- 
microfsrada (No 506) up to 01 micro¬ 
farad (SOI) 

The plaiea are of heavy tin foil insulated 
by specially prepared paper of high dielec 
trio strength Tills is tightly rolled and the 
copper terminals solder^ to the brass end 
pieces which are securely enmped to the 
fiber cover 


No 54U n()2S M 


VI r iMo 3 

No 507 006 M F 


7VO UUUU 1 


Ui0—Ii Tke Tut 


KlUOCC SWITCHBOARP 
6 SUPPLY COMPANY 

1006 W ADAMS STREET 

CHICAGO ILL 


MsgniBsd 
225 Diainetsn 

This is what the tip of 
B fly's le|t IS like when 
seen thru the 

Ultralena 

Microscope 

At lost the hidh powered microscope la 
within the reach of all who 
wish to study, observe and ex 
penmcDi with the vast world 
of minute objects that are In 
visible to the naked eye A re 
markable discovery enables us 
to manufacture the Ultralem 
MlcroacoM (mognifim 225 diameters) for 
ona-atfhw tba wia) coat 




GBret 


COMPACT 


Easy to Use! 

Any amatenr can Immediately start mini 
hli Ultraletu to examioa the edge of a roxor, 
the mesh of a cotton shirt the bacteria In 
dirty water No technical training required 

£ y*t huadrsdi c7 so^tlst* 
■ad tsschsra srs uslag this 
UftnmcDt loday It U st 
ones IntsmtlM, 
live sad scISDlfAv 
soonBow msanU 
psefset dsftnWM 

ORDER TODAY 

Of^ dlr^ from tUs sdvstt b siD tw sad «•« mw 
Ultrslset Mfoescopa sow dnarantaod % 

howersf, yoq (Mn aiora toSanaadoa bsfote par- 
cMad ws win gladly sand fras daasrtpdvs cMM 

SdEffTinC APPARATUS CMP. 

Os«t IM MBLEOtf. PA 


Ths Ultralsiu MlcrtMooee 
oaast pseksd la s bsasdlQ 
BsfcaUts esM with (all la- 
Mfitodont fhit sayeoa wha 
no rasd esa aedan 
Lwwss o( l» a uMl ^ 
oblaettvss esa ba (ami 
at 11 SO 
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dmM 1 OOTlf but onlr four times 1 That, 
if tbe Und of thing to be expected That 
^old acoouDt tor the disappearance of the 
0077 which beluup to hydrogen isolated, 
but not to the hydrogen used ns the building 
brick for other atoms. Helium and ell the 
other atoms may be composed of hydrogen 
but of tightly packed hydrogen And, accord 
iogiy, hydrogen in combination is 1, while 
hydrogen free is 10077 

But this looks as if matter could go out 
of existence How is it possible for tlie 
seven or eight parts In 10,000 parts of hy 
rlrogen to disappear? What about the doc¬ 
trine of the indestructibility of matter? 

Bat we ha\e never yet suid that it left no 
trace behind That is Just what we have to 
consider If matter ever disappears, what 
nr* we to expect instead? 

Here comes In the theory of relativity 
which states that In some sort matter and 
energy are interchangeable If energy dls 
appeared, we must export to find generation 
of matter, and if mutter disappeared we 
must expect to find evolution of energy ' 
Now, so far as we have gone at present, I 
neither of these things has been done in thi 
lulxirntory No one has Sfcn matter con 
verted Into energy or vice versa It would 
be an impurlunt day when it wus done But 
1 expect tliut some day it will be done 

We might stop to ask for a minute how 
this can possibly be understood What 
physical notion can we form of the conver 
sinn, or Inter relation, b< twei n matter and 
energy? In my view only through iho In 
t<r\rntion of the ether The ether has as 
seriated with it an absolute wlII known 
though great, velocity—the velocity with 
which it can trauHodt wnies but which in 
also, in my belief a constitutional vilocitv 
technically called the velocity of light Porta 
of the ether which are circiilnting in vorttx 
or rotational motion with Uiis velocity, are 
what we must look to for Ihu oxpluuution of 
Uie fundamental part of atoms of matter 
A whirling structure in a fluid would aim 
ulate solid proi>erties and would have an 
identity of its own ns IlcIniholU and Lord 
Kelvin long ogo showed If then this indi 
\iduBl circulation is interfered with or 
opened out, its energy becomes conspicuous 
It ceases to bo a matter unit and becomes 
BU energy unit 

But the energy of anything moving or cir 
dilating with the \elocity of light is some- 
tiiiog portentous For the energy in>olves 
the square of that velocity And even n 
grain of dust moving at that apeed could do 
work equal to thousands of foot tons The 
energy of one tenth of a milligram the 
■maliBst visible or weighablo siK'ck moving 
with the speed of light, equals that of a loud 
0(K) tuns falling a mile 

If then the whole of any perceptible por 
tion of matter disappeared the energy ro 
suiting would be prodigious When hydro 
gen is packed into helium the irhola runs; 
not the slightest risk of disapimnrlng But 
Boveu or eight parts in every 10,(KK* do dis¬ 
appear The 1 (K)77 becomes one And 
though the Ulsappoarlng fruction is small 
yet the total of which it Is a fraction is so 
glkantic that the result would put all our 
other sources of energy to shame 

But we have not leanidi how to pack hy 
drogen into helium or luto uuy other of the 
header atoms—as yet No not yet And 
^et it would appear that it must have been 
done, some time and somewhere perhaps in 
the interior of stars, certainly in ways at 
present unknown And, if so some of the 
energy associated with matter may be ac 
counted for This is believed to be why the 
Stars are hot 1 suggest that some small 
fraction of this outburst of energy may nc 
count for their rapid motion All the 
heavenly bodies are moving and all the big 
ones are hot, roughly speaking The total 
energy Is beyond anything that can be ac 
counted fbr by any of the forces known to 
ns. by any except what la here suggested 

Ordinary combustion Is due to tlie packing 
together of atoms into molecules, a very 
i'«»e kind ef conpling giving a very small 
amount of energy The packing of atoms 
into atoms ia a much closer and more violent 
kind of phenomenon And the undoing of 
atoms Into non-circulating etlwr is the most 
violent of all The sun is hot enough, but 
oome of the stars are several thousand times 
hotter So that the amount of energy con 
fronting us in space Is majestic But there 
IB no difilculty at all In accounting for It on 
the Uqss here indicated And if ever the 
human roe* get bold of a means of tapping 
even a small tractioii of the energy contained 
in tbs btoms of their own planet, the conse 
qaeneag irfU be benefloent or destructive eo- 
etefe of dvUUatloa at that 



A Field as Broad as 
Industry Itself 


The bearing problems of industry 
are unusual and widely different 
Loads vary Speeds vary Installa¬ 
tions vary The bearing manufacturer 
must study each beanng application 
Timken engineers, in co-opcration 
with mdustnal engineers, have de¬ 
termined the proper Timken Bearing 
for such widely different apphcations 
as mine cars, conveyors, electric 
motors, machine tools, shaft hangers, 
overhead trolleys, wood working 


machinery, and giant reduction 
gears 

In each case longer beanng life, 
greater freedom from trouble, a sav¬ 
ing in power, and simplified lubncation 
have been accomplished 

Timken engineering co operation is avail¬ 
able to any manufacturer With the expe¬ 
rienced gained m successfully solving bearing 
problems in so many different fields, perhaps 
our experience could be of value to you 
This engineering help is yours if you ask for 
it on your business stationery 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 



PRINCIPLE 

The baaic rraoon for the auccew of Timken In indurtry 
can be definitely traced to the Timken Dual Duty pHn 
ciplc—the capacity to take, in one beanng both radial 
loads and thrust loads la addition the tapered design 
of Timken Bearings makca them adjustable for any wear 
which might develop after years of uninterrupted service 



TIMKEN 

TUP9f€^ 

ROLLER BEARINGS 

s mi, T. S. B. Oh 
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Three weeks saved 
-allextm pro6t 



\ SUttdMrd EqMipiiMl 


When you eetlmete a Job will take 7 
weeks end you bid ecoordinfly—then 
you atert your outfit at work end ectu* 
ally finish 3 weeks ahead of achedule^ 
e grand and glorloua feeling ^ 
EVERY DAY SAVED IS CLEAR 
PROFIT Chas. D Moore of Pontiee, 
Mich., finished widening end grading 
the Dixie Highway north of Pontiac, 3 
weeks ahead—thanks to the perfom» 
ance of his Bay City 16 -B Crane Exca¬ 
vator equipped with 

CUMM 

•THE TRUSTWORTHY ENGINE** 

Mr Moore laye "No engine replaoement or 
rcpeire were neoceearr during tne entire Job 
The materiel eirceveted wee herd pecked 
gravel Now • that for "'dlgglne through P 
Be lore your new equipment la equipped 
with ClImaK Truetworthy Engine 

WUh /or Cetekff 

CLIMAX ENGINEERING CO 
34 W l&th Ava CUatwi, Iowa 




**Satisfies the craving in my mind 
as a plank steak would satisfy a 
hungry hobo,” 


So writes a Hartford man about his SCIENTIFIC 
Xmfrican subscription, assuring us that to miss a 
single issue would be unthinkable to him "That is 
exactly our idea in suggesting this coupon to you in 
case you are not now a regular subscriber Don’t 
depend upon chance of buying a copy when for $2 
or ^4 expenditure you can have the SCIENTIFIC 
AxilJtlCAN coming to you regularly the 20th day of 
each month 


A good magazine is hard to find, a more interest¬ 
ing or important one impossible Be your own 
judge—tear this corner off today and start' 
Scientific American on a journey to your 
home each month 


gCIKNTiriC 
amfru an 
pea CO. 

llwnn * Co 
Its BrwUlway 

Now York 

Ploaw entor my ■ubociin- 
llon to the now moninly 
Stiicntiflr Amoriciin fttr onO 
yoar for which 1 enclooo Ufl 
or for nix monUtt for which 1 
oncloNo on 


Homo 


SdEMincAMERKM 

Mmn A Co, 

233 BroadwRY, N«w York 


When, Where, Why? 

from psgs SXt) 

tmflic. This ii a couitnictlvfl niggeatlon 
fur provauting accidents, and one which 
cuultl not puwlbly be made in the abeeuce of 
complete figures fur oU the accitieuu of a 
wholo state, for in the abeetK*o uf such 
figures, your guess that most accidunts oc¬ 
cur to new cars la us guud as Cummiiuiioner 
Stoeckcl H guow that moat occur to old ones 

Much diamtssion goai on, in and out of 
the dally press, as to Just how much reckless 
driving uud reckless walking there lit, and 
just how reapoDsibiUty for the sum total of 
automobile occhlents should be divided. If 
you aak this question in New York, again 
your gneaa or tiiy gnemi or anybody a elae 
guess is Just as good as that of the Police 
Cuininissiuuer or the head of the city’s court 
system But If you ask it in (Connecticut 
there is no guess-work at all in the answer 
It will take the Commissioner a office stuff 
about three minutes to find out for you Just 
whut percentage of the state’a motor aoci 
dents are due to recklessness of the operator 
what percentage to carelessness of a pedea 
triau what percentages to the carelessness 
of a contrlbntor (aee below), to bud equip 
ment, to carelessiieiar of an occupant of the 
car, to misoellaneous cauaca involving no 
apparent carelcaaness at all 

1 uder operating recklessness the Connoctl 
Mit system of tabulation Hsta twenty one 
items and it will be InteroBting to go down 
this list Intoxication , speed too greet for 
the couiHtiuus enttiug in, passing a stand 
ing trolley puasing on curve on hill on 
wrong aide trying to beat a train to the 
croming cutting coniera parking on the 
wrong sldt failure to grant right of way, 
Inatleutioii following the car fihead too 
closely, runaway car through failure to set 
brakes, through cranking while in gear con 
fiiRion skidding cureleRS backing inoxperi 
cnet driving on the wrong side of the road. 
Pretty complete catulng of the motonng sins 
ia it notf Could you draw up so exhaustive 
a list of “don’ts without a flic of accident 
reports to refer to? 

The pedestrian displays carelessness In 
seven ways ncoontlng to the ofiiciul closai 
flention lie gets intoxicatefi he gets con 
fuRe<l he plays in the street he steps from 
behind another vehicle he boards or loaves 
H trolUv Improinrly ho coasts and he 
crniwes the street at a time or i>Vne« where 
he shouldn t or wlthnnt due attention to his 
course 

(ontribiitora whose carelessness aids in 
briiigittg on accidents are the inotormnn the 
c>tll 8 t the teamster, the gatumau or flag 
man the push-cart mofl the runaway horw 
the animal of miscellaneous sorts and the 
unknown openitor of another oar who suc¬ 
ceeded in getting clean away 

Defective equipment of course usually 
1 menus bad bruki s Klniing hoadli^hts or 
inadjquat© headlights It may uIim» be the 
steering gear und tires today arc sufTlclently 
reliable to make it reasonable to presume 
that one that blew out was defective wdthln 
the fKisslblo kuowlofige of the owner Ob 
soured vision la defective equipment when not 
due to the rain or suow or fog that is nctu 
ally in operation at the moment if it is 
clear vou am responsible for being able to 
SCO through your own windshiold Then 
there is a miscelluneous category here 

The occupant of th« car may display 
cnrelesancMii in Jumping on nr off a moving 
vehicle in the fact that his very presence 
there constitutes stealing a ride or In inter 
fering with the operabon of the cur 

Under niiscfllantous causes chargeable to 
nobody In particular are road obstructions 
w« athi r conditions unprotected railroad 
croHNtngn, and Ignition of th© gaaoUn© 

Now it is self evident that the very anal 
ysi* of accidents among this scries of causes 
ia n mighty educational undertaking When 
we can in addition state eztetiy wh•^ per 
centagesof the accidents occurring In a given 
area within a given time are to be attributed 
to each cause, we bav e made a very long step 
Indeed toward prevention We know In 
what direition to turn legislation, propa¬ 
ganda popular education We know what 
It 1« that we are trying to prevent instead 
of mtrely guessing In the present article 
no Ib made to show what peroentAges 

of accidents are due to the vartons causes 
W 6 leave that for future treatment. What 
we are pounding on here la the practical 
necessity for Just such a cenaus of accidents 
as Connoctientia, based upon Joit these 
data-^reporta of every aeddent, fcfoip ihoae 
iliTblved 

If the ffffures are avallabts «■ ft 
of keepinff the bad Cftift off dMi toftffr tUy 
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ftio equally available aa ft meftiii ol basplng 
off the bad drivers. Tbs CkmuiUfsloBei' has 
a file in which are kept, for IdentUkatlon 
purposes, little index cards abowing nanoea, 
addresses and Ueense numbem of all Gon 
necticut’s licensed operators. When the 
year runs out, these are not deetroyod, they 
are transferred to a permanent file, In which 
they are arranged alpbabeCically, and In 
which appears a comi;dete rKord of every 
person who has been licensed to drive in 
Connecticut aince this fils was started. UlU 
matcly, of course, it will havs to be weedml 
out up to a certain arbitrary date; but thiM 
will not rob it of Jta value. 

The essential details of every accident 
are entered upon cards of oorrespoodiiift sib 
to the license curds in this file, but of differ 
cut styles and colors, and one of these onidR 
is put in the file of each operator involved 
Trials, suspensions, revocations—everytiUng 
that constitutes part of one's record on the 
road—all this goes in In dealing with 
every uocideDt of today and tomorrow, the 
Commissioner baa available this oomidetp 
record, he con make it available to thr 
court, or he can avail himself of it by 
demanding that cause be shown why thf 
liconso ahnuld nut be revoked In Sonir' 
Jurisdictions you can go right on having the 
same sort of accidents indefinitely, and none 
of the old ones will bob up tn court to 
prejudice your showing in the latest one 
But not so In Connecticut, if you are tom 
peraroentaUj unfitted to drive a car on the 
public roads, the Uommijiaioner will find 
you out 

80 much for the cause of the accident, the 
car, the driver There is one other ilbpor 
tont element, th© place Whatever tim cause 
which the judicial sifting-out process hits 
upon os the proximate oue it is nsually 
tlie cose that the physical conditions sur 
rounding the scene of the wreck made some 
contribution The must reckless driver doe» 
not have a smash up every minute, or even 
a narrow est ape hia close shavea and his 
smuabca occur at points where there is some 
physical liasard, however minute, lying In 
wait for him 

(^mmisaduner Stoeckcl bus formulated a 
program of identifying these physical haa 
nrds and so far as possible eliminating 
them Large scale maps of the leading cities 
--New Haven, Bridgeport, Hartford, etc — 
are postinl on his walls, and every time an 
accident occurs in one of those cities the 
■IKJt at which it happened is tabbed on the 
map Ultimately the system may be ex 
tended to cover the whole state, already It 
Ims bum extended to numerous cities which 
It did not originally cover 

For the year s first accident at a given 
point (usually a corner of conn©), a tri 
angular headed pin is inserted, carrying the 
numeral “1" If no further smash coineti 
at that spot during the year the original 
pin la not disturbed If a second follows the 
first, the ‘ 1 ’ pin Is replocod by one of the 
some shape that says *2 ” When the roll 
fur a gi^^n point rcuchra aix, the shape of 
the pin changes, and the numerals from “6 
upward are carried on square heads. It is 
tJiun pony enough to pick out the places 
where a<*ci(kiita are habitual from thoae 
where they are not habitual Along toward 
the I n<1 of the year th© Clommisaionsr’s 
accident map for one of his cities looks like 
tho picture on page 312 

\b soon as the accident map makes It 
clear that accidonts are in the habit of 
coming at a given corner, an inspoetor is sent 
out to look that comer over and find its 
physical defect. If tho bulk of the smMbes 
have occurred at night, thft illumination Is 
naturally suspect, and he looks for glares 
or shadows OtJ^er luspidoua parallelisms 
between tho several accidents at a riven 
spot famish other leads Hometimei lb Is 
one thing somedmea another always th© 
Inspector will find out what It is, and usually 
nnlern it be pure unadulterated eougeatlon 
a remedy can be found One of Hartford’s 
plague apoti was a five-corners, and tfae 
danger was taken out of it by routing sH 
traffic through it circularly Again the pro 
hibitlon of left hand turns apolla remcKly 
Bometimea It may be foond that a roogb 
spot in the pavement distracts ths driver's 
attention at the critical moment and renders 
him peculiarly liable to getting bit, ftgfttn 
ths combinttion of grade and interaection 
may be one caloutated to make the tutin 
formed driver lose control ternwraHly; or 
there may be a blind spot wm<& «ftM be 
etindnated. 

In om Oftsa, the polfoa ftf « 

dfy of ftokoe 40,000 wei4 fM ij io w i p w 
of tiu etittsttce of the wont tw n the 
dtyi whM thfty 3ren tafonM 

t 
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miaKioQor'e ofliee that ao exceanive nambor 
of acHdents were occurring at thu point 
thep Uugbed and lueimpd that there must 
be a mistake There was noue» however 
either in the diogDOdiii or iu the remedy that 
was applied 

Hiere can be no complete elimiiintJon of 
accldeiite—that hUouM be ob\iouB But just 
su sure as it U found that arrldeuts keep 
coming at the same point at the rate of 
four or five or more a year juet so surely 
can a remedy be found There npptnrs no 
way of learning about the reiterated min 
haps, however short of the reitorting of ull 
aerldents to the proper authorities and tho 
careful rerording of tho data thus neidved 
in eiibstantinlly the fashion foliowtul in Con 
DOctIcut. Fn>m this angle alonn any other 
branch of the state admluUtrntlon eould 
handle the mutter aa well as th^ registration 
bureau But from all angles comblnt d. it is 
very clear Indeed that in no utlor way eiin 
BO much Jnlce be sqiicexetl ont of the acci 
dent Btatlatics as when these are lii charge 
of the ofiSce that regiiitera ears and opt rtitors 
The three functions of reglsCrntlon truffle 
law enforcement^ and collet tion of data 
belong naturally together, and they nrn di 
\orcod only at the exiienne of tfficlency 
They are neglecteil or omitted only at a still 
heavier mat* If one of the major avenues 
of attack upon the trufiic pniblem lies 
through uniform laws another and equally 
important one is to be found In the gather 
ing of accident data under a law mmleled 
after that of Connecticut and in an adminis 
trutor who will model bis work after that 
being doue In Connecticut If this aystem 
were faithfnJly In force everywhere thi 
SoirNTmc Aaierican btllc\ca that accidenta 
would be reduced at least 25 per cent 

Our Abrams Investi^tion—VIIl 

(Confinued from pnge SU) 

regards it us uit improvement on the patho* 
cluBt Wthiln both tliu putho cliist and the 
mnchiniH are emu nations from tho 
Abrains mucluiu. m v erlhtless both have 
poinUi of differrtiee from it us will us from 
each other Dr is trjiug very hard 

to get out a uieohuniCHl diagufuitic iiiu<hii)e 
and thinks ho is on thu way lie telia niu 
that he can now throw a vibration into a| 
man which will cnncid out his sight and 
when ho takes hia liuiid off tho inucluue his 
Right immodintUy returns without any dum 

Hire 

1 his letter was m'c'ompanlrMi by the report 
of tho <liugnostician, writUn on the htter 
head of his electroiuc laboratory hrom tJie 
letU.rhcHd we gather that this laboratory 
aside from its diagnostic and truatmuut work 
by means of elet tronic reactions also munu 
fiictures elutromc equipment Wo quote 
from the report 

The two Mpncimenp of handwriting r« 
c*ei\e4i by you from the Scientific American 
and fonvurdoil to me have bocn examined 
The following is a report of the hndtiigs 

1 Oiir case A—I ppor (Ith right 

‘ 2 Our coRG B—Lower dtU right and 
lower 6th left. 

As you know, I have never bien \eri 
, keen about doing unv dlagnoHioL from hand 
j writing ns the amount of energy which can 
I bo ab(«»rbe<l by tho ink is very small in 
: comparison with my methoel in charging u 
phial Uowpver, e\in though I have been 
suce^esHful In every localization that 1 hn\« 

; uttemptcfl ill this manner, one is apt to make 
I a mistuke and I trust that tho Seientifie 
Amrrieun will take Uds into conaidt ration 

From my past oxperleneo and exporimon 
tatlon I find that my method is only 80 
! per cent accurate, which percentage 1 am 
I aura I could prove in a aeries of tests 1 
might add that niy niethoda do not embody 
all of the fantastic claims that have been 
credited to the work ' 

Lot US nnalyxe the results of this test 
The dJagnosticlnn states that he finds iin 
nhscesned condition In our case A’s upi»er | 
6th right tooth Acconling to the dentist ; 
that particular tooth is sound ami free from 
absceas The tooth immediately ahead, how 
ever, was abscessed and therefore removed 
At tho time the handwriting specimen was 
taken there was no indication whatsoever 
that the upper 0th right tooth was infected 
And if the electronic diagnosis Is to bo con 
sidered as accurate, it should have referred 
Bpedflcally to tho second up{^r right bicusf 
pid, which was the badly infected tooth as 
already stated. 

The diagnostician states that our caoo 
B's electronic diagnosis indicates infec¬ 
tion In the lower 6 th right and lower 6 tb 
left The dentist’s report of this case, ss 
slnwdy sUted, Indicates a bad Infection of 
the npper right central and upper left lateral 
Surelyr U Bm etootrimte dlagnooia wera to 
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Sturtevant e(|uipment will work economically in your home; 
and Sturtevant engineers will tell you how harnessed air can 
bring economy in your plant or factory 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyda Park, Moaa 
Camden, N J 

5«Im EagincRTliif OfitcM 
Attont*. Oa. Los AngelM Cat 
Boatoa, Maaa. Montreal P Q 
Boirwlo, N Y New York City 
Camdoa N J PIcctburah Pa 
CMcafo tn Portland Ont 

OlmdanaH, Ofak> Hoeboatar N Y 
aawlmnd Ohio $c LouU Mo 
DBUM.Taxa6 SaltLakaUry Utwh 

Dotroit Mich SaiiFronciaco Gnl 

Hnrtlerd Contt Sentila Wiiah 
IndhiiiapoUa Ind Toronto Ontario 
Waxhiagron 1 > C. 


PlanU located at 
Framingham, Mom. 

BcrkeleVf Cal 


Sturtevant, WUc, 
Galt, Ont 


ForHxn RrtweimuitlvM 
Sturtevant Rng C,o Lid l,ondon 
sturteranc Cl* Perl* 

Amerirttn Trading <.o loklo 

American Trading Crf* Shnnahal 

Catron Neill Roa and Mach Co Manila 
Catton Neill A Co Ltd Honolulu 
II P Creftorv & Co Ltd Sydney 

Blair R«h 1 A Co Ltd . 

WaaMihooft and Poor 
Weeeelhoeft and Poor 
General Machinery Co 
Pedro Martlnto Inc 
Cumpanla Italo Americana de 

lnuM>rtacloii Buenoe Alree 

A K Barker Johetmeeburi 


Wellington 
Caracas 
Bogota 
Tampico 
Lima 


















862 


SCIENTIFIC AMERICAN 


May, 1924 


Every Executive 

Should Have This Book 


In tills iKioklet you will find helpful 
sunftfCHtiunii that will aid In the solution 
of many of your manufacturing problems 

The booklet gives typical examples of 
hoW' manufacturers in widely different 
lines have lowered their production costs, 
eliminated excess weight and expensive 
machining operations aiul have gained 
numerous other advantages by replacing 
oaatlngsand forgings with Stampings and 
Pressed Metal jairts 

It may b« that a closer analysla of your 
produrt will show that a re-clLVolopnient In 
pressnd metal of one nr more of iU parts will 
reauU m economini that you cannot afford 
to ignore 

G.P.&F.SERVICE 
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Guess You’re Running Machines Right 

—But you get It down to a science when you get the 
fi^es on each move, each turn of a shaft I Veeder 
Counters don’t record what you think your machines 
are doing They don’t register the busy appearance 
of machine operators. You do get the proof of nght- 
way and wrong-way management from a 
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The Set-Back Revolution Counter above re¬ 
cords the output oi tho larger machtnrs where the revolu 
twns of a shaft record operatootis, or output Counts one for 
each revolutMn and seta back to xero from any 6gure by 
turning knob once round Supplied with from four to ten 

t e wlyols. Bi required Price with four hguret, as 
rated $10 00 (■uh)rct to dncounl) 

The Small Revohibon Counter at left records 

the output of smaller machines where a diah levokiboB 
nidteafeRS an operation Though smalh tha counta » very 
durable its mechanism wdt stand a veir high ute 
qiieod maknw S ctuecially adapted to hmt fast runamg 
machines. Will suWact tf run backwaru Pnee $2 00 


There s a VEEDER to fit every macMne —and every need in 
your produ^n-xheme The Veeder took/ei shows SO pages 
of counters, write fot this free guide to greater production 


The Veeder Mfg. G)., 

Hartford, G»ui* 


be considored roBaonably aoenrate, It should 
have found thow predominant and highly 
developed ftouroea of Infectioti. The den 
tint’s records show that, contrary to the 
electronista findbigs, the lower 6 th year 
molars wore miaalng 

It must be apparent that the electronlat 
has failed to score even a modest success In 
this diagnostic test. This la rather dlsap 
pointing m view of the previous correspond 
enre wp had with the Log Angolcs gentleman 
reading, iu port ‘ Now as I have said before 
1 knoH till method will diagnoae an abscessed 
tooth so why not put up to the tost. Send 
me ou a spoHmen of the handwriting on 
plain white paper and in plain envelope of 
OUQ or two ppupin whom sume dentist will 
vouch for thoir hu\ing abscessed teeth Use 
separate cuvelopes to avoid mixing the 
vibrations’ and let eorh patient write his 
own name or anything ho pleases, send on 
to me and 1 will send you buck name of the 
tooth of each patient. Dr here has 

always done this stunt correctly and 1 see 
no reason why ho should fall down with 
you Not until actually called upon to 

make a test is there any suggestion of pus 
sibln failure then this suggestion Is put 
forward quite strongly I 

Aside from the obvious failure of the eloc 
tronlat In this particular tost, there is 
another highly significant fart which hears 
ronsidprnbio thought It will be noted that 
the ploetroiiist found the upper 0 th right in 
one case, and the lower 6 th right and the 
lower 6 lb left in the other In effect, these 
teeth are all of the same kind Perhaps 
this is merely a coincidence, but at any rate 
it la a possibiiity for which wo were quite 
prepmiMi in advance 

A brief nvlow of the records in our co 
operating dentist's office disclosed the fact 
that a very large percentage of dental work 
is done on the sixth year molars. The den 
tiats explanation us to tlio cause for such 
preponderance of trouble lu those specific 
teeth is that the 6 th year molars are the 
first largo teeth in the mouth usually making 
their upjiearanro at tlie ago of from five 
to six years Furthermore, our co-operntlng 
dentist informs us that in ouy diagnosis of 
teeth infections or ailments without a com 
plete examination, he would say offhand that 
the trouble cxisteil in thi 6 th year molars 

Our Abrams Tnvtstigabon Oorumittee fails 
lo be ImpreKsotl by this test of localisation 
In view of tho eloctronist's claim of 80 per 
ctnt accuracy in Iuh diagnostic work, wo are 
frankly disiipjwinted As for tho small 
amount of energy derived from handwriting 
ns compared with u blood specimen wo can 
only state that ao sent procistly what was 
nskeil for Furtliorranre certain electronic 
workers have time and again stated that 
handwriting whs ns offettive as blood spcci 
mi ns 

Tins test must stand as our only evidence 
of the elhcncy of tlie electronic locnlisn 
tluii work until otlier tents arts entered into 
between tlectromc workers and onrsolves 
Again wo solicit electronic workers to co 
operate with uh in tests to the end that we 
enn arrive «t iht real truth of the entire 
doctronir controversy 

The Histoty of Engineering 

'T'HPUL comoN to Imud a most iuterBstlng 
^ voluiin till 1 niiiHui tions of the Neaeo 
min J^odtty for tin study of the history of 
inginuring and tw*hnn|ng> This body 
a hose scope is well indicatcfl by the full 
iiHiiip quoted has its hendqiiarters In Lou 
don and tin bulk of its membership is Brit 
i«h The Pri'sMh lU of the Society utwures 
us hnwuvtr that tlity are anxious to have 
tlic SwiitT ngarded as an Intemntionnl 
bixly and that Vmencan membt'm would be 
ntliHjaieil most ^•o^difllly Wo know of no 
siitb body in this country and one whose 
Interests Ih in the field of technologic ontl 
unities nould find his fees well repaid by tht 
TransactioUH alone Some Idea of tho scope 
of thest niiiy be got from n statement of the 
more important paffcrs included lu the vol 
nmi bufon ns We note discussions of the 
itirly history of mechanical handling de¬ 
vices of Greek and Uotnan engineering in 
stniments of mechanics and engineering 
from Aristotle to Arcliimedes, of Timothy 
Hsckwurth and tht IncomotlTe of Heaton's 
steam carriage of Gurney’s railway locbmo' 
tivea (both of these from 1830) of Bran 
tons steam horse of 1813, and of several 
other interesting items In addition there Is 
included in the volume a very useful bibllog< 
rapby df historical subjects and it is the 
Intent to continue this in saoceeding volnmei 
until it is brought down to date. The Seora- 
retary of the Society Is Mr H. W Diokin 
soh, M t Mecb. B.. the Scienos Mnsenm, 
floatb Kensl&gton, Lomtan S. W 1 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement in the Fwlti 
of Applied Chemistry 

CofMlaeUd br ISUAR GIKSB£RG, CbAmleal Ba^liieer 


A New Disinfectant. — Accordinf^ to the 
Pkormnceutioal Journal a uew dininfectant 
of excellent properdes haa appeaml on the 
market under the name nf acrosyL It in 
both a aaponlfled antiseptic disinfectant and 
a deodorant It is a crcsol preparation con 
tainioff EK) par cent tar adds, those acids 
contaiolniT EiO to 60 per cent of metii crcsol, 
which is known to be a more powerful di«in 
fectant than phenol and the other croRola 
Irritant properties hove been removed from 
the tar adds during the oourso of manufac- 
tnre, and the caustic action of the cresoU is 
reduced bj the fatty odds prestnt- in the 
preparation The carbolic add coefficient by 
the Bldeal Walker test is throe The odor 
is particularly pleasant for a preparaUou of 
this nature It Is made of a uniform quol 
ity, has no corrosive oflfect on instruments 
and docs not blunt knives 

Colloidal Copper Hydroxide as a Fan- 
gicide —Ordinary Bordeaux mixture, 
which is commonly used as a fortilixcr, has 
several important disadvantages ond de¬ 
fects. For example It does not stick and is 
liable to scorch To remo\o these disadvon 
tafos it has been recommended that the col 
loldal copper compound be nsed instoail of 
the ordinary substance. This colloidal com 
pound was prepared by the addition of a 10 
per cent solution of caustic so<1h to a solu 
Uon of sulfate of copper, with constant stir 
ring, any excess of soda bemg avoided The 
pr^pitated hydrate was repeuto<lly washed 
with distilled water by sedimentation When 
all the salts were removed, the copper hy 
drate on ehaking with water, ga\o a colloidal 
solution whh h foamed, and contained copper 
hydrate to the extent of one part In one 
thousand It remained in suspension for 
several weeks. Preliminary tests hn\o indi 
cated that such colloidal copper hydrate iu o 
on© to five thousand concentration has ex 
cellcnt sticking properties and is fungicidal 
to apple scale and blotch 

Linoleum Adhesive Preparations.—It 

Is often desirable to fasttfi liuub urn or oil 
cloth direct to the floor, which in»v be wood 
or cement The cement that is recommended 
for this purpose is made In the following 
manner Twenty five parts of Venetian tur 
pentlne are used as a solvent in which *10 
parts of rosin and 70 parts of Manila copal 
are dissolved After a homogeneous mixture 
is obtulued which is achieved by heating the 
substances, it la mixcfl further with 22 parts 
of linseed oil This mixing is acconu)liBlied 
white the first mlxtiirt is still hot and on the 
fir®. Then the composition Iw removed from 
the fire and 35 parts of denatured alcohol are 
added The result is n linoh uni adhesive of 
first rsto sticking properties —ChemMche 
Vmtehau 

A New Camphor Substitute —^The lab¬ 
oratories of the Buyer in Ocrinnny hnvc 
produced a new substituto for camphor 
which bears the name of hexetoii It is amd 
that the effects and propertlLS possesw-d by 
hexeton ure identical to tho'^L of camphor 
from the qualitative standpoint but that 
hexeton is approximately twice to four times 
as powerful as camphor 

Oils from Olive Husks and Grape 
Stonea.—^TheFrench Journal Leu Afaften » 
Chratset contains a mw niothud for the ex 
traction of oils from olive husks nnd graiw 
atones The characteristic features of tiiis 
method are as follows In the place of using 
carbon disulfide, ethylene trhhlondo is em 
ployed because it is not nearly ns inflam¬ 
mable as the first named solvent FurUitr 
more, the solvent power of this substance is 
almost aa great as those of the solvents com 
monly used for oil ©xtrartloiis. It however 
possesses the additional atlvantages that its 
action is very rapid. The losses in the sol 
vent are only 0.5 to 0 8 liter per hundred 
klfogrsms of material treated The solvent 
Works better at a slightly elevated tempera 
tore grape atones, and other material 

that is to M extracted, remain iu the ex 
traction apparatua for a period of approxi¬ 
mately two hours, which is long enough to 
tomova m^wotleally all the oily oonstltnents 
that they captain. Thau tha udxtnra of oil 
hmf is aoDt to tha (KsdUing apparatus 

wbatw ^ afhi^aaa tvMiiari* Is avaporistad 


by the uctioq of dry au|H>rbeatcd steam 
After the oil Is freed from all traces of hoI 
vent. It is collected through u suitable draw 
off cock and tlio solvent ia n covered Tin | 
apparatus in the plant consinta of ti crushi r ‘ 
u dryer for receiving the cake from tin 
crusher, and a boikr which ta used for gen 
crating the high pressure utium ret^ulrod f<ir 
the distillation process Two extractors an 
necessary, each having u capacity of fruiii 
WK) to 000 kilograms A multiple condenser 
completes the installntion W ith tills app« 
rotus it Is possiblo to extract from 7500 to 
4<>X) kilograms of raw maUrlnl daily The 
condenser reqnins from 10 to 15 {lounds of 
water per minute The yield of oil is a huh 
bttior than 10 per cent of the weight of thi 
cake 

Electro Magnetic Treatment of Steels. 

—An iuteri-Sting paper was reotntly road be 
for© the Institution of I'roduction 
In London on tho subjiet of the electro 
magnetic treatment of stCMls la this talk it 
was brought out that in tJie heat treatment 
of steel It is not only linportont to know the 
temperature of tho stcil but also thi time 
it has bten maintained at that temperatun 
Stcol containing not more than 0 4 per cent 
of carbon could be hurdiutd fierfectly by 
quenching at n temperature of 750 degrets 
C if it hud been heated slowly while to 
obtain similar resuUa with rapid heating a 
temperature of 810 degrees t would have 
to be rtULhed The point emphaslrcd was 
that the steel should be heatwl until its mug 
netio properties disappeare<1 It was men 
tinned that tho elettro moKiietu tnitli<Kl of 
trinting steels was nppllcahli, with slight 
tnodiflontluns to a wide raiigo of alloy stoils 1 

Product* from Marine Animala.— At a 

met ting of the American l^utliLr ( homistH 
Ansociatiou a rather interestmg piijar was 
delivered on the preHjiKts that are obtained 
from marine animals The paper dealt par 
tkulnrly with the products that are gained 
from sharks It was said that in tropical 
Witter sharks that vary in sire from two to 
tWMity ftet are cuuglit tin average sire 
bi luK ten feet The most common m< thod 
UHCi) for catching is bv the use of gill nets 
Thtse are 700 yards long and 12 feet deep 
nnd are busim uded iu tho water hy buoys and 
anchors The small fish are allowed to puss 
through tlie net while tho lorge fish are r© 
tallied On pulling In the mt a blow ia dt 
livered b> one of the men bctwein the eves 
of the shark. It Is thtn huoktd in the 
inmitU and hauled on board A good boat | 
load is 40 sharks, nlthough lOO cun be ban i 
dltd {skinning is done by cutting down the | 
back ond working the skin n\< r the sides mid 
belly any ndlicriiik flesh N mg siihsequently 
reniovfMl M he skin is now salted flown 
ready to b« sent to the taiinerv The hvir 
tun now bo useid for oil ncovirv us it con i 
tulns approximately 50 p« r t* nt of oil which | 
for Bome purjauicB might n pla<e cod or moii | 
hadtu oil The bulk of tlic fltsh is ustd' 
litlior aa manure or poultry food 

Pimento Seed Oil.—Pimento seed oil 
a <‘ompuratiV( ly new product 1 hi scoda con 
tnm approximiitf ly from IK to 10 per is nt 
of oil, vvhicli eorrispoiiriH to forty j.aIlofiM of j 
oil per ton of seeti It Is dark rtd in color' 
and contiuus J \ per cent of free acids 

Coloring Mature kniitn—Tlte Bureau 
of (.’heniialry has developed a priMCHa for 
coloring mature citrus fruits This process I 
IS now being quite giuiernlly emplnved m | 
CalifomiQ Tho use of ethylene dlsplactH 
eiitirflly the old pmceiw of blenching by 
meauB of coal oil burners with or without 
apeclal humidifying means In the uew 
method llio ethylene is merely foreod into the 
Bweat room, and if the room Is tight onlv 
about one cubic foot of the gas will bo 
needed twice dully for 5000 onbic feet of uir 
space If the “gassing” la done under enn 
voB, the quantity of cthylfvne employed is 
doubled The coloring, depending on thi 
amount of green color in the fruit, is a«- 
complUhed usually In two or three days the 
maximum being five days and tho minimum 
1*A days. The proper temperature for or 
angm Is from 70 to 75 degrees and for 
lemons from 60 to 65 degrees The “faming’ 
hag «l«o been done by forednf the ethylen© 
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/7 Addwm of xoxAvay or trs^ may ©e, 
; ha W Aat hl« motor will not 

pvanHiat.' The librrlwa reputattim has 
' > ' ’ been builtamm the auperior performance 

/, (oi Harrlion. rtaAiAMNi under the moat try. 
' IngmotprlAiconAdptis. 

MetoriMa have com'e to know that for 
contkmoua and unfailing radiator per* 
, * formance, no worthy aubstltute has ever 
been devised hn Ae origtnai hexagon cell* 
ular core that forma the basis of Harrison 
efficiency. , 

Accordindy, there ts an unmistakable 
trend on Ae part of manufacturers of 6ner 
motor cars to provide Hamson Radiators 
as standard equipment. 

Harrison Radiator Corporation 

Lockport, New York 


^UA-IlRISOlVl' 

.11 COOLED 


The Mark of RtidUHar Sotii/actioii 


['AVWIi*''. 
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'^'What a whale of a difFcrcnee 
just a few cents make/’’ 



dll thi' i/i/Jcumi' 
l>eis\c<n .tn 

and- - I \1 IMA. tilt '.Ldiinl 

i'h'iul in t eUc I ir^!* -i \ . 


SpMd YoorSavriDg 

Do Mwbff, tWimof, boriof. apd 

wpdit OP thM Uw cm macfaiM 
Got ta mxmm praUi witK 

Boie»0»M nJtlUlr’* Saw 


_'b«ch Hav*ki Hri th* Mi 
jTtidn'of {e«tur«» dn the 

V CoiAt ^ Matchlfwi bay for 

ftl^vay* goA<| fishikwt perfect 
ItoKh and bathing 4thtENGUSU)E 
alt the ttuxtam <:Qnvgtilan^a», 
private batha with aakanci 
^vf^r and it a hothe aa well at a 
Kotal Sgre refife/ f0y 

^ Qpen^iifie 20th to September 30th 

Wva Tehnis Courta 

" Send for tKXiklct 

THE ENGEESIDE 
COMPANV, Inc. 

owners 

adar r i *04 Mirv 
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tunuitf Fmtof Vi to 9a h p Ma* 
efuMioU ■a ilhatntciT or witkoul 
motor ond bwfoc bt»cb moMiUiai 
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WHITING- 

BRUSHES 

52 Varieties Nail Brushes 

A dlHervnt Nail Brnab for ovorj 
week ka the yeer All good, eoeae 
of them lower prices tkul others. 
Different skapee, different etiffness 
«f bristlea, suitteff nl I reqtdrementa. 

Soedfsrn i esbs t i d litwetere 

JOIN L WnniiQ-L J. AMMS CO. 

X i i tw, AAA 

Snub Msiiuftictiir*rs for Ortr lu Tsers 
sod ths Lsiirtst la the World 


Into cars already loaded Tire aable taet 
per car per day hsa been found to do the 
work. Ths cost of the blearhing by this 
process runs from &4 cents to 80 cents per 
ear of fruit This dependi however, on the 
lonffth of time consumed In the bleaching 
o]>eratlon us well as on tho number of gaa 
applicationo car 

Taint Plasticity Factors.—^Tb6 practi¬ 
cability of Lxprttniug d»nntltatlvely the ef 
fiMts produci-d upon a pnliit by long grind 
ina by chunglng tho conoontrutiou of the 
pLguieut, by aiUliiig soaps, nuttr, mineral oil 
or dt flnccubiliiiK HgtnU uud the like is point 
ed out by h C Binghum and A. O Jacques 
in Indutthial and J^^nyimering Chemittrg 
Siiito the yUld vulut und mobility are judo- 
pendent properties tbeao factors alfcAt now 
one of tboM properties, then the ptlier, and 
Bonutlnus btith nimulUUK^ously This indo 
poiukiKti and the uccusioniilly prodigious 
magnitude of tho effects enhance the imimr 
tuner of thi plasticity method Couipurutive 
rtsuits of expiriments are given 

New Deposit of Soapstone in Austria. 

—it IS reis>rtcU that an t^nurmous deposit of 
Houpstouc hott Isen discovered m ZwcUl, uut 
for from the llohimiuii frontier The soap 
stoae, whieh is stated to ruipiire very little 
prepuratiou, cun not only be cut sawn, 
drilled aud imllshed but will absorb many 
colors a property that should lead to Its 
extLuelve use in powdtr form in the color 
industry The doiKisit ia tho most Important 
of its kind y«t iliscoieml lu Central i* urt»po 

I Liquid Oxygen as an Exploaire.^ 

Liquid OX} gen explosives hove bi pm hucoisb 
fully usihJ ill t oloradu by the llepartinout of 
I the liUtrlor in txpeninental miuu blasting 
and road constnietiou work at n cost of ap¬ 
proximately half that of the gelatin dynu 
mile requirni to do tlie samo work. A liquid 
oxygen explosive consists uf carbon black, 
wood pulp or Noine otliir Lurbonao'ous ma 
toriul aiadn into cartridges and auakod In 
liquid nxvgcn Tins i xplosive can be <le 
tonutod similarly to ordinary dynamite with 
cap and fuse or with ilectncal dotoimturs 
liosidcs costing less, the liquid oxygen cx 
piosivo is said to bv much safer to use than 
ordinary dynamite There arc ilisudvBntnges 
resulang from its nae, however and much ia 
yet to be huraed before it can be unlver 
•ally uilopt(Nl in metal mining 

Sulfuric Add Mgnufacturf.—In Chemt 

her /evtunp 1922, imgt 999 there ia givou a 
short dLscription of a new methcsl of making 
sulfuric acid in which the ehnmbers are re 
placed by horizontal lylinders provided with 
a number of {arfuratoii plates. This method 
IS bdiig worktd on a practical scale in South 
Africa The hot Mulfurous ncld ganea first 
pass through a (Hover tower, wliere ^oy 
are cooled down to about 80 degroes (3 and 
nt tho same time they lucreoso the acid con 
teut of the irrigating acid liquors from 60 
por CLiit to 78 p<r cent. Then the gases 
mixed with wattr vap<ir, are made to outer 
the horixontul cylinders at the bottom, meet 
ing a downward current of uitrosyl aulfuiic 
acid Acconliiigly the acHd is freed from its 
nitrogen content whik the sulfur dioxide Is 
(Nifivcrted into Hulftim acid, with resulting 
inrruaHed conei utriitinn of the uutfiowing 
arid '1 he evolved nitrogm oxldi guses an 
again atmirbcii in two Ga} Lussuc towers, 
conmetrd in siries and used further iu tho 
process 

New German Motor Fuel.—A new 

German motor fuel, undor the name of 
Ixuisolite huR appeared on the market both 
in Germany aud In LngUnd This fuel is 
a patcMUd protiuct und consists of 50 per 
cent biUKol JO per ceut gas oil and 30 per 
cent of alcohol It is said to be tho suc¬ 
cessor to R preparation known as “tetralit ’ 
which was u mixture of bemsoi and tetrnlln 
The UAW fuel is a wutvr white liquid dcrlve<l 
from nnpbthalutin and is of about 0 075 
sjiecific grttv itv at 80 degrees C , flashing at 
7H lb grtea 0 and of high U T tl capacity 
In practice it is mixed with ao equal quau 
tity of petrol or la nwil — Otl Paint and 
Drug Jfejmrter, November 12 1923 

Use of Water GUm in Paving Streata. 
—In the city of Locle, Switserland, accord 
ing to the Chetniker Zmtung^ a macadamised 
road was built in which the sand that wtMi 
used In making tho top mirfaoe of the road 
wav first treatwl with a solution of water 
glanu About one hundred and twenty liters 
of ordinary water glan were used per oubio 
meter of sand It Is claimed that the road, 
mads from material treated In this manner, 
lastod three years. After the application of 
the top snrfoce the road was wril rolled to 
make it at smooth aa poaslble, Vary heavy 
traifie pasted over the toad In iba three 
years that It waa in nss. It ^aa fmad tfcaje 


the water glaaa had penetrated to a dantii 
of ten contlmetera and had cemented together 
the purtidea of sand and dirt into a firm, 
■olid mawi (or tho lomo deptK 

Glycerin aa a Seal for Liquefied Hydro* 
gen—One of the difikultfes which the 
united Status Bureau of Standards hoi en 
countered in tho liquefaction of hydrogen It 
the securing of hydrogen of luffident purity 
If other gates are present, they become 
froacn at a temperature higher than that at 
which hydrogen liquefies This clogs up the 
apparatus und stops the prooeet. The etor 
ing of hydrogen In any kind of a got holder 
is therefore a matter of some difficulty be 
cttutt gases are very apt to diffuse through 
the liquid seal used In the holder and beootne 
mixed with the hydrogen, Kxperimsuta were 
made during recent months on the relotive 
rates of diffusion of nitrogen throu|^ glyc¬ 
erin, machine oil and water It was fonnd 
that the rate of diffualon through glycerin, 
la much lower than through water or Ina 
chine oU This was to be expected because 
of the oxtrematy low solubilitlett of nitrogen 
and othtr gusen in glycerin The Bureau 
now proiKMws to omtdoy glycerin as a seal 
for the gas holder used for the temporary 
storage of pure hydrogen 

Plomblt, ail Add Resistant Material.-* 

This is the nnmu given to a proilUct that has 
recently appeared on the Germau market 
The materiul Is In the nature of un artificial 
nsiidialt which con be obtained In any deelr 
abk color and of higher melting point than 
is ihxupjtsHd 1^ tho ordinary run of asphaltic 
substances. The melting point of the plom 
bit flubstauce la in the neighborhood of 190 
dcgrtN_s G It is made in a variety of colon 
and is completely oilorless. According to the 
patent sp4*riflcations it is a complicated com 
binutiuii of olek add with hnrd rubber plus 
the addition of concentrated sulfuric acid 
uud free sulfur The new product Is of con 
sidorable interest to chemists for the sub^ 
stniitfi ia perfectly add proof, as it resists 
all sorts of acida in varying concentrations 
und is Un.refun well suited for lining the 
walls und bottoms of add tanks and con 
tainers of ail Hurts, und also for the protec 
tiuii of muchinery that is subjected to acid 
vniHirs and fiinns The procesH of covering 
the metal upparutus with the plomblt plates 
iH Homewbiit us follows Thise sheets which 
look much like cement or ceramic plates, 
arc dlppetl Into the molten plomblt and e« 
mentcvl togitber ho that an <ven surface 
fnH> from cracks or openings of uny sort is 
obtRlnvnl For further details gee CAcmtfcer 
Zcitung 

Synthetic Marble— A new process of 
maniifiKturlng aynthetlt marble bos been 
dcviscil in which tho niurble is made by a 
wet niotliod in place of ibo fire method A 
mixture Is mnde of chloride of calcium nod 
un nqueous solution of sodium carbonate or a 
mixture n( precipitatofl carbonate of lima 
and Noillum chloride anlutiou is heated in 
uutocinvrs ut a k miierntun* of 300 degrees 
( und 24 utmoRpherus pressure for a period 
of eight hours, A tomimct muss is obtained 
ill this inunner ITic product resembles 
murblc has thu sume high lustre When 
wMhum Hiilphute ia employed In admixture 
with chloride of calcium a product is ob- 
tainpil which rcHemblca alabaster —Chemiker 
Zettung, 1023 

Hexalin Soaps. —HexaJln and raethjd- 
bexuUn soups are being made and used in 
Germany on a large scale for various textile 
and laundry purponcs The composition of 
Bomo of those soups i» given below This 
data was dcrivefl fiHim the German (>eriod 
leal called Kri/ensekfer ZMiung In the first 
formula the soap is made from a mixture of 
5(K) purts of linaeoil oil, 250 to 3(X) parts of 
hexnlin 109 purts of potash lye of 60 de¬ 
grees Bo, and 1208 parts of water Auother 
formula consisted of 6(X) parts of rape oil 
fatty arid, 600 parts of hexalin, 190 parts of 
potash Ive 50 dogreea Re., and 1706 parts ef 
water Still ano^er formula consists of 200 
parts of oocoanut fat, 190 parts of linseed oil 
200 parts of hexalin 156 ports of potash lye 
and 880 parts of frator Products whieh re¬ 
semble soft sofip are made from the foUowihg 
formulae 600 parts of Unssed oil, 900 parts 
of methylhexolia, 100 parts of causdo poCash 
lye, GO degrees Be, 140 parts of Boda lye, 
86 degrees Be., and 290 parts of water; 600 
parts of linoeed oil fatty acid, 800 parts of 
bexsKa, 62 parts of potash lye, 2d(^srt8 ef 
Mods lyt and 300 parts of water iWe 
gredleoti are mixed together In « kettle 
heated with indirect steam upHl s dear aoliio 
tion is obtained, Tho hydrogeMted pheoDlA 
hekslln and motbylbaBdla, M Ia the 4epn^ 
fioaBon of tbs iato by tbo el|kH oo tbet w 
quMnMnrlBf proowtle glwteeaeA 
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MATERIALS HANDLING WITH FEWER HANDS 


To Modernize*- 

MOTORIZE 


Motor dnven machines 
demcks cranes hoist 
ing and conveying ap 
paratus—load and unload anything from iron ore 
to live elephants, with equal ease 
All products of factory, farm, mme and forest 
meet at the wharf where nations barter as 
did mdividuals m the village market places hve 
thousand years ago 


The same compact powerful easily controlled 
machine the motor hoists ore from the mme 
gram mto the elevator every sort of matenal from 
one factory floor to another It operates long 
moving platforms on which motor cars grow like 
magic travclmg cranes in steel mills baggage 
trucks in railway stations 
Whatever your materials handling problems, 
there is a solution m some form of moto^^atlon 


WESTINOHOUSB ELECTRIC & MANUFACTURING COMPANY O^cts in all PrmtiMl Cities Refn-eMcntattves hvrrytvh^e 
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Going to Build? 


If ihe answer it or “Maybe,” then here is your book 

—the Scientific AmericanV Home Owners’ Hand-Book, just 
published and designed to give the A to / in practical home 
building The lust word on the building conditions and 
methods of 1924. 

The book is an authoritative guide——as authoritative as 
Scientific American itself—on the subject of building, how 
to judge materials, how to plan the house according to loca¬ 
tion, building considerations, decoration inside and out 
Also contains the legal aspect of water rights, sewers, etc , 
and in addition the many modem appliances and housewife 
luxuries, and how to install them in the building 

512 pages of the essentials in building that will turn the 
house you build into a home If you are going to build, 
$2 50 is a slight insurance cost against faulty materials or 
serious mistakes in construction 


Ontmr jFoar cop> —cmmpwn miit 


ScientdicAmerkm 


PUBLISHING CO 


233 Broadway, New York 


MUNN & CO. 


Book Departireot 

Sctentlflc American Publlihing Co 

233 Broadway New York City 


fi A 


0«o\kTn«n i 

Pleaaa aend me a copy of the Home Owner, Hand Book Incloaad And HM ehamaa prepaid 


Mama 


I The Story of Steeb—V 

(Coniin%9d prom SIO) 
tfaa odjolninc traoifonner hooss to ths 
holders that grip the carbon electrodes. The 
bottom of the electrodes ia maintained with 
s clear ipaoing of about threesjuarters of an 
Innh between them and the surface of the 
slag 

At Che South Chicago Works, the electrio 
fomaco ie used In conjunction with 25'ton 
Beeaemer converters and largo tilting basic 
open hearth furnaoea of 200 tone oapadt^ 
llie capacily of the olectrlo furnace Is tons 
and the charge cotiiuata of sU blown molten 
Bosjsemor metul, or a charge of molten open 
hearth metal from the 200-ton tilting furnaces 
is used instead of Bessemer metal Threo- 
phase current is uBe<l, and the amperage, 
sutomiitlcally regulated, runs from BOOO to 
14/MK) pw phase The current comes in to 
the tranaformor house at 2200 volts, aud is 
transformed to 110 volts. If the fumsce Is 
producing 80 carbon stool, the temperature 
will rise to about 2750 degrees if it is 
making 08 carbon steel, the temperature will 
rise to 2850, snd fur certain products It 
will reach 3000 degrees Fahrenheit 

It Is fiuedlcaa to say that the perfect con 
trol of tlie temperature st all times, daring 
the process of rehuing, as well os of the 
cbcmital reactions, and the possibility of 
making many sample tests during the heat, 
are among the great advantages of electrio 
refining 

The sequence of operations in refluiug a 
diargo of inctul, Is as follows. 

First Twenty five tons of blown molten 
Bessemer metal or open hearth metal is 
poum] in 

Becond The electrical current is tamed 
on 

Third 1400 pounds of lime, and If 
BessoiOLr metal be nsed, QOO pounds of iron 
oslde are added This forms a slag for the 
removal of the phosphoros 

Fourth After the phusphonis has been 
reductal from 09 to 008 of 1 per cent, the 
preliminary or oxidising slag Is removed 
from the furnace and a new (redudug) 
•lag is made by shovelling in 1100 pounds 
of burnt •lime 200 jiounda of sand 200 
pounds of fluorspar and 200 pounds of coke 
dust—all for the purpose of deoxidiEing the 
metal and eliminating sulfur 

Finally whtu the metal in the charge haB< 
been thoroughly refined, the proper amount 
of mangiuieae, nickel vanadium, chromium, 
or other alloy is added to produce the alloy 
steel reqiiir^ The treatment as above 
described lasts about four and one half 
hours 

In the next chapter of the sej'les wo shall 
deal with tlie open hearth system by which 
the bulk of the huge output of stool from 
our Amorlcim mills ia piwluced 

Exploring Within the Sted 

(C onUnued from page S17) 
graphic reoonl is being made, the record is 
a strutUit lint 

When hoTALver a discontinuity such as 
on inclusion, n crack, or a hard or soft spot 
paase-H through the Koleiioid a red light 
flashes or n bell is rung and the spot of light 
un the galvuuumntFr acol« moves sharply, 
while the photographic record is no longer a 
straight line but shows a hump 

As applied to an elevator cablo supposing 
that a singh uin. hua been broken, e\eD if 
the break in Inside the cable and is invisible 
to the pye the defectoscope not only abows 
that there is a break but It ahowa exactly 
whore it lies This fact ia especially valu¬ 
able in ttppllcHtlon to elevator or mine hoist 
cables that have been in continued use The 
solenoid can easily bo installed around the 
cable, tho control and recording device being 
located ut any desirable place, whether quite 
remote or not 

A highly interesting Installation of the 
defectoscope is now iu regular uao in Schp 
nectady where it is used for testing the 
bucket wheels of largo ateam turbiuoa Some 
of tfaeao forgings arn as large as ten feet in 
diameter and four inches in thickness They 
must ho of unquoationod integrity, for the 
Stresses put upon them by revolving at a 
high rate of speed are extremely high. By 
beginning tho deff^toscopic analysis at the 
periphery of the disk Bnd moving toward tbs 
center in a spiral tho tnalysls is made in 
much the same manner as If the disk were a 
single long piece 

Blnce this Installation was made two ysan 
ago perfect results have been given It Is 
believed that no piooe which has been H- 
lected as a result of the msgnetle snalyals 
has ever turned oat on **antopay'* to be a 
good disk, and no acoeptad disk has mr 
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prt»v«d b*4 1 b BmoM of rnlopo- 

iieopk UoirholM umI other defecU which 
W0& cenuiiMid unknown bad it not 

been lor tbe nee of mainetic analyels from 
ten to twentj per oent of theee expentive 
iliska have rai^izly been thrown out. 

In OM oa«^ thii MtiouUr inatrument in 
(Heated a bad apot mt aeemed to be about 
the (eneral idae and ahape of a drar box 
Howerar* alxure the ated horn which tha lorg 
Ing had been made had a ver/ aatiafactury 
chemical analTata, bat for mametic analynia 
the diak would Have been accoptod In fact, 
;(o mire were the proponenta of the magnetic 
method that there woe a large induiion of 
mmt aort In the large forging that they 
agreed to repa/ the eoet of the forging if 
thoir belief proYod inaoeurate Therefore 
rite dlfk wag cut open The auapected area 
was found to eontaln the fragmented pieces 
of a broken brick 1 Thla brick aa llluatrat 
mg the total depravity of Inanimate thtnga, 
liad managed to get into the blooms during 
the rerolling of the ingot and had been 
rmshed. T%e piecea were distributed over 
n conriderabte area, providing the potential 
ranee for a centrifugal explosion had tho 
dick been ueod in a turbine 

The testing of large circular specimens like 
oar whe^ l^motivb tiros, fly wheels, large 
gears and elevator sheaves in a similar man 
ner to that of the turbine disks has also been 
rommerdalised 

Steel rails were formerly made by the 
Bessemer process, but it waa Imposaible en 
tirely to aUminate the danger of an occa 
(finnal batlA ranning a little too high in 
phosphorus. This element has the effect of 
rausiDf "oold shortnesa," or brittleneiu, espe¬ 
cially in cold weather, and many disastrous 
railway wrecks have resulted from this fact. 
But ri^ are now made by the open hearth 
process and are practically free frum this 
danger They coat more to make but the 
railroad companies do not hesitate to puy a 
higher price for them, in fact far two decades 
they have voluntarily paid a bonus fur mils 
of high standard 

In one case a serious wreck was caused by 
the ttoddental inclusion of a common bolt 
which hiMd got into the molten metal In the 
mil mUl and due to some cause which a 
(hemical analysis would hav e probably 
shown, had failed to dissolve in it Thin 
included bolt had woakaoed tho rail until 
it broke at the critical moment A simple 
installation of the defcctoscope would ha\o 
prevented that particular rail from ever Icav 
ing the mill 

In tho Burrows laboratory in Jersey Cit> 
the writer witneaaod one particularly simple 
but significant demonstration of tins defwto 
scope's ability to ‘ spot" defects In sttol rails 
A rail that had been in use on a railway 
during a period of aorao years was place<l In 
a horioontal position, and a defeetoMcope wus 
ntounted on a movable carriage in such a 
manner that It was able to traverse the 
entire length of tho rail First It waa ex 
plained that a woU camouflaged artificial 
flaw * cuusiatiiig simply of a small hole hud 
previously boon drilled Into tho wtbb of tho 
rail at some point along Its length This 
had been filled with putty and the job con 
ccalod with pigments As tho soItuoUl 
moved slowly along the length of the rail 
It waa observed that the beam of the gal 
vanometcr swung slightly at defimto equal 
nitervflJs of about eighteen inches Then at 
one point it swnng quite sharply kft. Tin 
latter phanumenon had accurately located 
the hole, while tho torm^r stood as an indi 
cation of the strains that bad been put upon 
the ateel at the cross ties 

As the dofoctoscope must not bt too sbu 
sitlve for commercial uw, and must bo able 
to diitinguiah betwoon insignificant and si r 
ious flaws, It can bo adjusted to any desired 
tolerance in this respect 

The mugnotoecope nnllko the defectoacopc 
does not ^wsys give an indication nf the 
(xistence of flaws. It is used for rhctklng 
the general physical properties such na 
hardneoa, grain sUe, chemical composition 
of a piece of steel or Iron against the like 
rrropertiea of a standard ptoco For example* 
using ouh of the types of magnetoscopo. the 
magnetic comparator, suppose a certain 
ploee of material Is known to possess the 
fxact propertioB wanted for making a tool 
and it l« desired to know whether these 
propertlei have been duplicated in other 
pieces of material In thU case two Ideutl 
cal solenoids each having its own system of 
exploring coils, are provided. In one is 
placed lie atandard material, in the other, 
the material to be checked The two sole 
nolda, enarrised by alternating current, are 
ooonaotad in aarieg and the teat coils are 
conneoUd opmritioii. If th« two speci 
mana are pot iMtlcil in their magnetic 


properties a differential effect will be mea 
sur^ on an Indicating device This is be 
cause the voltages set up in the respective 
test coils are different 

The standard piece may bo of any ron 
venloiit length, whUe the piece to bo tested 
may be in a continuous length and may bo 
drawn through its coils at any desired speo<1 
up to 200 feet per minute The doflectJuiis 
uu tho indicating de\lco may be read by 
means of u lamp and scale or they may be 
made to done the contacts of u delicate relay 
so that signal lights and bells, or a marking 
device may be energized 

Examination of small circular pieces such 
as bolls ball roccs rollers, and piston rings 
by means of the magnctoscope makes the 
location of cracks, flows aud s(.grcgation8 
easy In addition, variations of quenching 
temperatures of as low as 10 degrees are 
detectable This method bus ^ just been 
adopted for testing tho bevel (,ear rings of 
a well known make of motor car 

Drills for instance, which have received 
proper heat treatment are readily separated 
from imtHirfoct drills and laminated regions 
in plates can also be determine<| hy means 
of one form of the magnetoscope 

The application of magnetk analysis to 
'rregular shapes must be considered indi 
vidually. for while the detection of flaws is 
usually possible, it Is not always necessary 
when the raw stock has been ct.rtified mag 
netically The item of greatest interest in 
semi finished parts is the correctness of thu 
heat treatment and it Is in the sorting out 
of properly heat treated arti<Us that the 
appiicutlou of magnetic analysis to irregn 
lar parts and small shapes finds its widest 
usefulness 

Magnetic analysis is also applicable to the 
study of growing fatigue strains in steel 
under stress wlille in service Thtse strains 
bring about a thange in the magnetic quali 
ties of the steel For example, during thi life 
test of a new model automobile, airplane or 
other mucliino tlm model may be disas 
sembleil and the parts examined magnetic 
ally, permitting the detection of defective 
parts before the defect has otlurwiso made 
itself disLuvLrable 

In short practically three quarters of tlie 
steel products of the world are iiotcntial 
subjects of magnetic analysis, and when Ihiy 
havo become} actual sab}<‘cts the factor of 
safety allowed in moat st tJ constructinii 
work will ULcurding to the proixuitutcf of tho I 
method, be materially decreased, while the 
losses due to mysterious failures will greatly 
diminish ' 

Post-Treaty Standing of the 
World's Navies 

(Confirmed from pane ISO) 
ment we also ahow a largo predominance 
with 03 siiips In fleet submarines of 10()0 
tong and ov« r however we make but a iKMir I 
showing Japan has J4 ships in tJiis class! 
against our nix, tho tight i>osHeased by Oront 
lirituin and nine b> Frante Our iJOHition 
IB strong iu aircraft carriers and this is 
due to our coiiv«r«ioti of two of oiir huge 
battlecriiistrs 87fl feet ui length and With 
a designed Rpcetl of id knots Into nircraft 
carriers Japan should have ctuno next with 
thriio shipH in which two battlecrulsors were 
to have bten Included One of these, how I 
over, WHS injiirtd in the earthquake and a| 
battleship has bo< n converted in its place 

Wo have (irawn up this comparison with a 
V low to placirig before (_ ongress and tiic oonii 
try tho urgent neenl for the couslruetlun of at 
least eight or ten light cruisers of tha 8<XKI 
to io 000 ions eJass Tin conference per 
nuts the arming of sueh vessels with guns 
lip to eight inch caliber, and u squadron of 
10 000 ton, ^12 knot vessels, currying eight of 
those weapons and with a steaming radius 
that would enable them to cruise anywhere 
on the main sea routow of the world togethir, 
with the construelion of a doren flotilla 
leaders, would go far to correct the prestnt | 
j want of balance lu onr fleet 

Making High-Tension Gabies 

(ronHrtttfld frnm paoff 3S5) 
front through a die somewhat larger than it** 

I own dlamettr, the diflcrtiico being nsuullv 
about 1/4 or 0/3*2 incins As the cabb , 
passes tlirough this chambi r a pressure «f 
5(K) pounds per squan Inch is exortml on tho 
plastic lend by the hjdraiilloally operated 
piston This preMiiw fan?es out an envoi 
ope of lend around the paper cable as It 
passes through the die The reason for hav 
ing the lead plastic Instead of molten is two 
fold First, because it must not be hot 
onoagb to damage the paper or compound 
aud second, because if fluid it would squirt 
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The Real Diary of a Real Truck 

No wonder it has been called ''the most interesting 
chart in business 

For the 6rst time you are enabled to see your own 
truck "face to face ” 

It's a revelation I 

And you notice at once that your driver is only a part 
of your problem 

Now you see your whole problem laid out before you 
•—analyzed for you in terms of hours and minutes 

Wrf for Booklet S 

The Service Recorder Gom^any 
GtevstaiMI, Olde 


The Advice of Specialists 
—Yours for the Asking 

TN tho friendly desire to co-operate with in 
* ventors and buildera of small motor driven tool^ 
novelties or appliances, wc maintain our Kngi 
neenng Department—a corp of apeciatlsts whose 
chief duty is to devuK ways and means of apply 
mg fractional horse power motors to new uses 
If you are developing a new product and arc 
perplexed with the problem of finding a motor 
exactly suited to your needs, we want you to tell 
our Engineering Department of your difficulties 
Years of close contact with the uses and ap^hca 
tion of small motors—extcnnvc experience in 
counseling with other inventors and manufoc 
turera, has given the personnel of this depart 
ment a specialised knowledge that will be cx 
tremely helpful to you In the solving of your 
problem. 

Psel free to ssk these esperti for sdvlce Thryll be glad 
to do cverythbig possible to help y ou And a speedy solution 
to your power unit difficultly and will give frank and lin 
paitlal minions on any motor question Pill in and mail 
the DUMORB Survey Blank, attaching rough sketch or 
blue print of your product. 

WIS(X)NSIN ELECTRIC COMPANY 

4800 SbctMntli Sti>(M,IUdim,V^lMOiuln 


'iDUMORE'’ 

\^r 1 Survey Blank 

Fill in and Mail 

Wisconsin Elertnr Co 
48(X> Sixteenth 8 l Racine. Wis. 

We are interested in small motors and 
desire to receive, Orafis thcrecominenda- 
tion of your En^ncenng Dept ai to what 
^tor can best be applied at a power unit 
for the tool appliance or novelty mentioned 
be lew 

U> Motor snD be used for (SUte purpoae) 


(b) We will supply you with sample of 
machine fur tost purposes (Yes or Nn) 


^ P MoUa- 

oc intermittent. - 


We wiUnced 

Ffir constant 
service 

Motor wiU or will not,, 

be enclosed in machine 


We will require 
(Stale Speed) 

Constant 

speeiJ 


R P M 


or variablcL 


IBumore 

BoctknciHPMcrm L 
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COLGATE’S 

Shaving Stick 


HANDY CRIP AND REniL 



For Comfort) Convenience and Economy 


When wc aay to you that the 
Shaving Stick haa important ad 
vantages over shaving preparations 
in any other form, wc can do so 
without bias, for wc nr^ufacturc 
•having sticks, powder and cream 

In Its attractive nickel box, our 


Handy Gnp”Shaving Stick is roost 
convenient for travelinff It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving 

It IS not uncommon for a Co^te 
Shaving Stick to last more th^ a 
year in daily use. 

The famous "Handy Grip”, with a trial-slw ahaving tdek 
in nickel box ient for 10c, When the trial ttlclc U gone, 

Colgate "RcfiUa" for the price of the aosp alone, 25c. 

GOtXIATE ae CO f Buahiishsd 1S06 t NEW YORK 


Personal Stationery 


SOO SHEETS mi 
100 ENVELOPES 


$2^ 


Printed With Toer Nan* and Addraas 

Clwr white bond paper with rnvelope* to match 
Your nama and nddreM prlntad In hcaiiUful rich 
blue Ink nn both papAr and tAvelopoa. and amt 
to you poftpald for only Sl DO (Wwt of Donwr 
aud outaldo of U S tl 10 I If inoonvenlent to 
aaad the mcmey w* will ahlp COD 
Writ* name and addiwM plainly 
Money returned If you are not diot* than aat^ 
liSed Order today I 

ELITE STATIONERY COMPANY 
5074 Mein Street Smethport, Pe 

WANt'^^ork hAIi- ? 

Earn SbyoSfflf Men or 

tea einplu: 

1 imitort 


SlAUtiroa week HFTtUK HI NO 
tn NoMlIlita fw oaiivaMlnit Wn ti 
itplurmentanrl fuTniehWttttlHNti 
0(1 oW WHteleaar AHTLl 


’SSiT: 


The MONARCH Jr. Lathe 

Idaal for Bogtnnora or Exporta 

The MONARCH Jr 9 En^ne Lathe (Ulo«crated) 
U tltnple and trouble pfoeF- ' 


ainitert i 


turn 


■Itnple aad trouble proof— betfi_ 

out Snfthod work-—the choice of expert* toe A 
•plendid lathe f^ iaveoion meehiole* 


X 


lOp owaeri Coaipect 


- •meli 

completely equipped, 
• c cur e Ie 
teml qefofc 

cbini# ter 
auto eatery 

device* 


A 1*0 bidh with bed leadtht up to S feel Made la 
11 inch awlM lice too at illshtly hUher price 

THE MONARCH MACHINE TOOL CO 

430 0.k St,„t SIONEY. OU. 


$270 

s'leibe- 


Book Shelf Clearing 

To dear our shelves we are offering a number of books, many at 
attractive discounts and all standard works of reference and usekd- 
ness Write for list of titles and prices We shall be glad to give 
additional details and invite inquiry 

SaENTIFtC AMERICAN PUB. CO 233 Broadway, Now Tark 


oat all over the {dses and veold aot fono 
evenly around the eabU, or bold its dupe. 

CabUa, any more than any other Uitd of 
electrical apparatus, cannot he delivered 
without first being tested to make sure that 
they will give the service for which they 
were designed In service they most often 
undergo a considerable amount of bending 
during the process of installation, they must 
he able to withstand voltages o good deal in 
excess of the operating voltage, on account I 
of mumeotary surges, and ail the other elec* 
trical chATucteriatics already touched"' upon' 
must be chookod up That moans that b^d 
Ing tests, as well as voltage, conductor reals 
tance, insulation resistance, and dlelectrie 
loaa tests must be made 

There are some points about the voltage^ 
tost wlilch illustrate partieularly well howl 
carefully the design of high tension eablesl 
has been studied, and necessarily so The 
duration of excessively high voltage is of im 
IKirtanoe as it has been found that an In 
snlating material may withstand a very high 
voltage momentarily but will fall If it is 
sustoiiiod for several minutes. It is also a 
fact that the kind of voltage has a direct 
bearing on the strength of the insulating ma 
terial That is, inanlation such as Impreg- 
natod paper can withstand something like 
two and a half t\mom the voltage with high 
tension direct current that it can with AO* 
cycle ultumutiug current, but with high fre^ 
qneiiry or oscillating voltage, such as from 
oondenspr discharges It fails at abont half 
that voltage Thus lu testing care must be 
taken not to damage the cable by using the 
u rang kind of voltage, nr In operating under 
service conditions to permit the production 
of Murgos, very likely of high frequency by 
Improper awiteblug mtthods or otherwise. 

9o It will be seen tliat it Is not a simple 
matter to convert old rope« and oil refinery 
refiiHO into a iioientifieslly designed and per 
feetly manufaetur«l product, for with high 
tension cnhles, wherr the forcfs to be eon 
trolled are ho powerful that the? will moat 
certainly search out I he slightest weakness, 
nothing short of perfection will suffice 


Truffles and Truffle Hunters 

(ronlmtied from page 3S2) 
from tho common truffloN of hhirope that 
they are placed by botiuiiHta lu a distinct 
family 

The first truffles known to the French 
wore the white summer species Tuhor aesU 
lum, and tho Bourgogne truffle, V'uber mn 
oituitum The former sixm came to be known 
as tho English truffle, ’ since it was one of 
the coiniuoncst specie* In the Liondon mar 
ketx, being found from midHiimmcr to au 
tumn in l^ccii oak and birch wuchIs It 
In about as largo u* a amull apple and ia 
covered with couspicuouH bUuk wiirts while 
tho flesh is brownish with white veins 'l"ho 
odor la \ery strong and pcnetratiug and 
tlie flavor ugroi able 

That queen of all tho truffles, tho P^rigord, 
or Tuhir melano^porum, was not discovered 
until about the end of the fiftpentli centnrv 
At tho present tlmo, when the French 
truffle is spoken of this is the kind that 
Is meant, P^rigord pie, more e'ommonly 
known os PdW de fates gras, is flavored with 
this species, which Is famous for its delicate 
aroma, its uniformly good quality, and its 
regular shape It is about tiie sise of a 
walnut, rounded in shape, brown or black 
externally and ornamented with coarse warts, 
while the int» rior is blackish gray varie 
gnletl with wdiite velna. Tho odor is very 
pleoBunt rpBimbllng that of a strawberry 
when the tubers arc young and becoming 
powerful with ago It occurs during the 
autumn and winter months under oaks and 
beeches, the live-oak being Its favorite sbel 
ter tree 

Tlie Italian truffle" T magnatum, has 
A strong cHior resembling that of garlic or 
decaying cheese It it quite irregular or 
lobed in shape without warts, yellowish or 
brownish vcllow externally and pale liver 
colored volne^d with white within Although 
usually tho sixa of a walnut. It sometimss 
weighs as much as ten or twrive pounds 
It occurs In late autumn in clayey soil under 
willows, poplars, or oaks, and rarely in 
cultivated flnlda Unfortunutely, Its flavor 
does not equal its odbr In strength 

Another onlon-sccntcd sperips T niooro* 
sporum, Is sometimes found in FhiR^BDd be¬ 
neath oak, beech and willow trees. 

One of the characteristic winter species 
la Taber bramnfe wMdi is round end mek, 
with sharp wnrt* and the usual vsrie^stod 
flc«h Ita odor U very strong and Igstlvc 
The ‘SvMte truffle," T e»Mfii> ocetirt to; 
Btofliiid, Germany, sod #ovih«rii Swwten, 
ITOirint httt above the iponnd end kdl bur- 


tod. It to ibont the stoh of « iai«g lirhlnuL 
end has e whitish red tint 

In the market at Xrtnt ItAly» wbtH I 
hava mode oerefol obeervatiotn nf the edi 
ble fungi, the fdUnwing gpeeiM are neiutly 
found Taber oeatiraiw. Taber brttofafe, 
Taber MsteatopioaM. Tbfber foetoadspot^m 
and Taber anrifiaHMii In Fthntie, Myeral 
tnilUou dollars' worth of tmfltos an iiUrb 
eted annually at from on« to two dollitis a 
pound, many ol which find their Wtf to 
America. In 1913) nearly half A rntiHon 
pounds were exported ftotn Fnn^ tt> 
couutriet. 

One October day not many years ago, 
some truffles were sent to our Iwrbsriutn 
that were collected under oaks to the 
suburbs of New York City, with the aid of 
a dog trained to Italy gentlemea nad 

conedved the idea of developtog our native 
truffles and raising dogs to snp^y the ni^s 
of those who wished to hunt them. The ides 
WAS a good one—scientitlonlly If not opm 
merdally—and we encouraged it The dog 
was taken to an adjoining stato and fopnd 
other specimeni, which were also aent to ua 

Three species of truffles had previously 
been reported from the eastern Butted 
States, but the records |ver« scanty and the 
speclmeui few Here were the actual fresh 
specimens, not many, to be sure but still 
In suffident quantity for sdentiflo tnvesti 
gation. Anyone now finding this spoetos nan 
readily recognise it from the description or 
by oomparison with the preserred t/M 
This new apodes, as published by Igiis 
Gllkey, is yellowish brown, somethnos fur¬ 
rowed, without warts, one-half inch in diam 
eter, yellowish within, markod with wkitt 
veluA The sbcb contain from one to four 
spores, which are Urge yellow and Itoautl 
fully sculptured It occurs iu Nsw York, 
New Jersey, and probably in other eattom 
states. 

The possibility of finding native truffles 
of commerdal Importance in this country 1* 
rather remote, since thay would almost oer 
tainly haw been discovered already by tho 
Treneh people of the South or the It^gns 
of the North However, there are seotiona 
In 'Virginia and the farolinos settled by poo 
pie who probably mvot saw tmflhui and it 
might be wcU to institute a qarefnl research 
in thnee States oud iu regions lying to the 
west of them If truffles exist there lu atmn 
dunce, the hogs certainly know it by this 
time, since it is customary to Cum these 
animals loose in the forests and let them 
make their own living by hunting aoomi 
and chestnuts and digging up poke root 

Tho introduction and cultivation of com 
merdai spt^dcs would seem perfectly fessl 
ble on theoretical grounds, sines all ths 
necejuiary facts and conditions now appear 
to be known, but careful experimentation 
alone would determine the accuracy of this 
conclusinn The following conditions would 
be esaontial 

The soU must bo light, shaded, properly 
druiiieil, rUh in decaying matter, ahtl <JoH 
taining a certain proportion of lime and 
clay Saudy sells are too dry and too poor 
to grow truffles, oven if lime wsre added 
to them 

The ohma$e conditions of Francs and 
Italy funiish a criterion New York is too 
cold for the bcjit winter species although 
some truflles fonnd in northern Europe 
might grow here. Southern Oallfomla Js 
probably too dry, but farther north on the 
Pacifir roust there is plenty of rain, as well 
as moderate temporaturoa The llmsstone 
regions of Virginia and southward would 
seem to bo ideal loealltioa 

Tho boat fAritor trecff vf Europe are prob¬ 
ably the traflle oak, the evergreen oak, ami 
the haxfl Those and other Enropeaa sps 
cles might bo planted in this country in 
places where they would do well, or a niun 
ber of our native trees and ah rubs, ludi aa 
oaks, beeches, hnxelniits, birches, elms, pop¬ 
lars and wiUowi, might be used experimen¬ 
tally 

The spatentuff method most lanpdy need 
in France for establtoliing new grounds 
is tb take soil fmm truffle beds and spread 
It over the new ground. Another tnediod, 
called colonising, la to plant mature truffles 
Just M one would plant potatoes, but with¬ 
out the same asanranoe of sueesaa. If there 
to any virtue in the new method ot'muktog 
artlfldal cnltures on leovea, it would soon 
appear to a new country when true triiAes 
(fid not exist In the case of the ordinary 
nnshroonL excellent spawn may ba grown 
from the flesh of the cap, wtthopt dil^tbe 
•pores at alt Theas and other ntottods 
nitoht be'tried to savafal wril wleot Ml tova^ 
itiee In the TTnited Rtoto#, wbtohf to fli* 
avant of anodasa, would nm u eantoi* of 
dtotrlmtten of the epim- 





Modern 


portation 


The Autocar Company has been a leader in 
the automotive industry for 26 years and has 
constantly developed new methods to cut trans¬ 
portation costs ^ 

This Company now manufactures the only 
complete line of both gas and electric trucks 
Therefore, it can provide the most economical 
unit for each individual hauling need 


The Au-tocar Company 

ESTABLiSHeO 1697 

Ardmore ♦ Pa. 


Direct Factory Sales and Service Branches or Affiliated Representatives in 

*Albany *BufTalo Erie Memphis ^Paterson San hnncm o TalMha&iu 

*AUentown *Ciimdeo *Fi»ll River Miami ^Philadelphia *San Jone Irtnton 

Altoona *Che*tef *Fre«no ‘Newark ‘PJttaburgh Schenectid> RjKhlnuron 

‘Atlanta *Chlcako HarrUburft ‘New Bedford ‘Portland Me Scranton \\e»i Pilm Btacl 

*Atlantlc City ‘Cleveland ‘Indianapollt ‘New Haven ‘Providence Shamokfn 

^Baltimore Golumbut ‘Jeraey City ‘New York Reading ‘SpringAcId W III imspori 

Binghamton ‘Dallae lancaeter ‘Norfolk ‘Richmond St louts Wilm gton 

*Boetoo Denver ‘Lawrence ‘Oakland ‘Sacramento ‘Stockton Morceater 

* Bronx ’Detroit ‘Loa Angelea Orlando ’San Diego ‘Syracuee S ork 

’Brooklyn Indlcac** Dlr»cc F* or} Branch 


Autocar 


and electric trucks 

capacities from 1 to 6 tons 

EITHER OR BOTH - AS YOUR WORK REQUIRES 


das 

capat 
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45 minutes toasting dcvelcps 
Its anstocratiC flavor — tne 
enormous production makes 
possible Its democratic pnee 


ii 


LUCKY STRIKE 


ITS TOASTED 
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Imagine an automobile with the power 
of Niagara Falls—a four million horse 
power car! Yet one month’s output 
of Harrison Radiators would cool it. 



THE HARK OF RADIATOR # A T 1 8 F A C T I OH 
Harrison Raputor Corporation hM our oNdorassKW# /« tMth Up* mpstlos BoiRNTiric AHUrcAif 
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750 K* W* Motor Generator Runs 

Silently and Efficiently on Self-Aligning Ball Bearings 


D ay in and day out, this 750 K W 
motor^Rcnerator delivers its power 
unfailinfily and silently The eflicicney 
and dependability of this Kiant machine 
has been mtde pe’jssible by Skayef Self 
Ali^?ninff B dl Be irings No power is lost 
In overeoming friction of plain bearings 
No time is lost in costly shutdowns to 
make bearing adjustments or renewals 


plain bearings \nd leakage of oil onto 
windings—are eliminated by Skayef Self 
Aligning Ball Bearings True spherrs of 
steel—accurate to within 1 /2 of 1 / 10,000 
of an inch—roll in raees of h irdened 
steel and malntun precise, original set 
tings Oil tight housings prevent 
leakage of lubricant on windings and 
coils and eliminate consequent troubles 


Users of hundreds of thousands of Our engineers will gladly help yon rea 

motors and generuors have found that lize the economies and advantages of ball 

the two chief causes of trouble—wear of bearings on your clectne il equipment 


THE SKAYEF BALL BEARING COMPANY 

Supervised by BKP* INDUSTRIES, iNC 165 Broadway, New York City 





RtCAYKr ball Bkauno Co Mm ottr ffii^ortrfnefit In draitnff imCM pUam mentUm SctBNnrto AueniCAN 
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What a motor 
truck buyer 
wants to know 



1 With whom he is personally dealing 

2 Responsibility and experience of manufacturer 

3 Manufacturer’s rebuilding and reconditioning policy 

4 Design and mechanical superiority 

5 Handiness in congested traffic and garage 

6 Whether he requires gas or electric trucks—or both 

7 What weight chassis his business requires 

8 How much of a pay load he can legally carry 

9 Cost of replacement parts 

10 Manufacturer’s established local sales and service 
reputation 

The Autocar Company. Ardmore, Pe. 

ESTABLISHED 1897 



AOTOCAm do Mir miAwmihw* /» 


ENrect Factory **Autocar Sales and Service” Branches 
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•Smcuaa 
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Trenton 
•Washington 
West Palm Baach 
•WhaaUi^ 
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•Worcaatar 
Yorii 
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F BOM coal tar product# to the ak; by 
thi7; from a study of the earth's crust 
to flfhttng the bed buit , from the cotor tu 
nature to the War Department's radio 
net, from the safety of Ute and Umb to 
the handling of Mnowalldes, from tlie 
largest map In the world to the rdle of 
Mrds In Sewage disposal. from the fam i 
natlng story of the criminal as an Invcn 
tlve mind to the sertons study of hre 
rlBlcs. from Uncle Sam’s high priced for 
eetry school to the ImposinK span of the 
proposed Sydney Harbor Bridge, from 
the open hearth furnace of the steel works 
to the locomotive of the future, from the 
Speonlatlye subject of telepathy to the ln> 
trlcades of Uie Abrams techninue—nil 
those widely diversified aubJe<^H, found 
in this Issue, come within the editorial 
scope of this joomai And this editorial 
scope continnes to expand year bv }ear 
as new fields are thrown open to science 

A ll sdentlflc information Is Interest 
log, but perforce some binds of caJen 
tlflc Informatlim are more interesting than 
others. There is bound to be a more fain 
cinatlng story In the Invmitlve genius of 
the criminal than in the c*ompoundlng of 
some new paint And after all our object 
is to be most Interesting and alwa}a read 
able, without sacrificing for a single mo- 
nient the authenticity of the facts thus 
presented Ttiat truth which ia stranger 
than fiction finds expresKlon in our ooU 
umns, and that truth which la strangest 
and most Interesting finds the gnatc^t 
amount of space for Its proper treatment 

T hus many of the happenings in the 
various fieids of sclent e art chron 
icled In these columns In the form of 
notes. Lest that vast fund of useful in¬ 
formation tucked among the advertise¬ 
ments at the back of every issue be over 
looked, because of the more readable and 
obviously more attractive Jllustreted ma 
terlnl, we call attention to It at this time 
Month after month a memlwr of our staff 
goes through the current trade papers and 
technical journals and bulletins which 
come Into our hands In u never-ending 
flow Those bits of Information whhh 
are of value to the SciawTinc AmnucAx 
—that well rounded-out tnan whose knowl¬ 
edge of practical things makes him sought 
in the circles of everyday commerce and 
Intellectual social Mfe^aro digested Into 
short, understandable abstracts the bulk of 
which appear under the heading of “The 
Scientific American industrial Digest,' 
while others of a non Industrial character 
are scattered throughout our columns. 
Pn^ietaow H O Spaulding of Princeton 
Uhlvertlty, one of our contributing edi¬ 
tors, abstracts for us the more Interesting 
articles appearing in domestic and foreign 
Journals devoted to pure sclaioo Our 
Chemical Bditor, Mr I Ginsberg, reports 
new chemical products and pn)ccflfleB de¬ 
scribed In the chemical press of the world 
In his “Service of the Obemlst” depart 
ment All these abstracts represent fnr 
mors editorial work than their space allot 
ment would Indicate, and they are fbe 
very Quintessence of Information 

O UB psychic article for April we must 
confiess. was prepared and published 
wUh some misgivings. Would it be poe- 
•tbte to say enough without saytng too 
madiT Would U be po»lhle to offer addi¬ 
tional Inducemoita for high grade medl 
nms to come forward, without making It 
appear that we were flinging a final chal- 
kage tntd their teeth? Apparently both 
thsaa things were possible, for In all the 
coomuaiC whKA we hare had from this 
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iirtiili*'iiobod) wild haH tukim the troubla 
to write to U8 huH read Into our worftt 
iiiotY tliHfi iliHi wore Intended to co&vey 
A HliK'in ngrtt thui hod t.ot no fur* 
thu tluM liud u ^iDcoro detcrinlnaUOD 
(o do ull \vi could to inHuro that the laat 
half ut (lur luviHilMilon should be leik 
barren of tvsuIiH <if i>ertuunent sdaiitlfif 
value titan tlu first half—that was all wa 
jiieant to um\t*y and that, Judging from 
the returnn Is all \\\ did otmv^ 

A LRLADY ai4 In a position to itp 
sure our reader*^ itf at tlon as a reaoit 
of our enlarged olTt r Alreudj Indeed, 
ui an In the (Hjsilinn ijkiured by tha 
roiH hiding scntenceH of our April artidh 
—that of itelng oidigent to tell all uppll 
cuutH that, (or the rtioment the offer U tH 
a condition of u( (H*it(uncv, and that foP 
the luninent no Hrr)ingeuK<!ntH tun be made 
with further candidates 

O UR July issue will contain the first of 
what we l>elle\e will be a fairly ax 
tensive series of artW les dealing with the 
inediumshlp which ulll come lininedlately 
liefore our mtundfte* as a reanit of our 
txunded offer We hu\e known of thfi 
case for aorne lime and have it) fact bND 
In rather clow toiuh with It The medi¬ 
um 1 m in e\try senNc of the word a pri 
vale and non profeMstonal one Kbe hOa 
ni\er sut fur her fMnill> and h^ 
frhnils nlih (he (Htii^lonal Introduction 
of a small group of privileged InvesUga 
torn sti< Is a IK rson of a stklal and in 
lellectuul and financial standing which 
raakt It necesf^nrv to appraise the meval 
fuitors In the cose at a very high value, 
and to take the clHlinM which are made on 
her behalf with ihi greatest aerioutiDemi 

T he case has n very eonalderable hla* 
tory prior to our participation In it, 
whl(h is H(» much a imrt of the story that 
we plan to tell it at aome length Just 
as in the (useR of Nino and hin predeces¬ 
sors we had to explain In detail what the 
mPdliiiUMlilp uas supposed to ooBslDt In, 
wo must do the same for our newest ap¬ 
plicant And In her t-aae the atory la so 
much longer must be told In such grsatSir 
detail, und inuMt have so much more ewt- 
ous attention that we have decided, tn the 
July Ifwue, to altempt nothing more than 
this We shall by that time have had teat 
sittings but they will have to wait for tha 
August and later Issues. 

I F YOU have been Impatiently skimming 
these lines In the expectation of Isatlk- 
ing tlie Identity of this medium whom Wo 
take wi very seriously you are doomed to 
disappointment Publicity is the taat 
thing in the world which she want* jSba 
will remain nnonvmous right down to the 
moment when and If, she wine our 
money and even after that, If a valid 
wav enn l>e found of making It plain that 
the case Is as represented, her Identity 
will Is concealed We shall not even teU 
you, for the present whero abe Uvea or 
where our Rlttinga with her ara hQld^ 

J UST to whet your cnrloatty a Htttfi 
more sharply, however, we will 
you so much more If she wlhQ 4mt 
32WK) it Is to be devoted entirely to pn^ 
ing the exTHnsoR incidental to brtngt&g 
before us other uie<llums, for farther In 
\estlgation We shatl have more to usj 
of this nspHt of the case next montili vrk 
mention it here in paaslng, Just to pfft 
eniphnsls utHm the financial dtfdntereat^ 
neaa of the ladv who is trying to provw to 
us that the objective phmoroana of lha 
seance room occur 






The stoves of the woild are hauled on 
lederal MotorTrudcs. or ten years 

ago iFdien business emciency first de*' 
manded faster transportation^ the 
three greatest stove manufacturers 
in the world adopted Federals as 
standaid ddiveiy equipment Ever since 
dien "Garland^Jewd" and "Peninsular" 
stoves, ranges and furnaces have 
been started to their miltons of 
ukhnate owners "Via I^derair 
This is only one of many industries 
which have proven Fbde^ 'Dudes to 
be adequate and sati8£u:toiy fi>r all 
their tiansportatjon needs. ^ • 


Detroit ii the home of thoutaneb of indiutriea* 
It leftcb the world in m»ny of them One of those 
la wtuch it excclb U the Move btulnew. Then 
are more ■tove*# ninget end furnace* made here 
than in any one other ipot in the world The 
producu of the Michigan Stove Co , The Detroit 
Move Co.* and The Pcnin»ular Stove Co , are 
houiehold name* and have been for generadon*. 

That they uae Federal Motor Truclu cxcluilv^y 
if another evidence of Federal popularity 


1 Ton 
1 ]^Ton 
2 ' v-Ton 
3 h 4 
5*6 Ton 


Prices of Fccltfrai Truclcji 

$1675 7 Ton $5000 

2150 Light Duty 
3200 Tractor * 3200 

4200 Heavy Duty 
4750 Tractor 4235 


Theae pricca are for wndard chasMia only, in 
lead —F O B Detroit. Excise tax oddidonoL 



FEDERAL MOTOR TRUCK COMPANY DETROIT 


FtDnAL Monm Tkvok Ca. Mi ear enttenfmeal tn dattfitf aHth tMw y l»*i» iMNiba Somnmo AmiOait. 
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flre^tlnfniiWn* iolntioni, motor foeli, pow.rftil exploi.lT*j fertiHjei^W or* but a few of the dtvorrfM 

pJSSiu Ur. tha family trU of which la here ahown Tho thermometer Indicate, dlatlllatlon temperature-(See page 8#0) 
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Inside the Earth, and Out 

Conditions in the Rock Crust That Lead to Earthquakes 

By 6ir Oliver Lodge, F,R S 


HK old nbout the eartti ^^ 1 IH thui It 
consisted of a thin cruat of aollfl niutcrlal 
nintiilnlriK u swthlnjc and uiolten Interior 
whUh ut Intorvaln hurMt forth In \ol 
cnnoes und HtreuniK ot molten lH\a At 
one time indeed e\HK^.ernt('d vh^iN were 
bold about the thlnneKs of Ihe aolld truKt but more 
oonoertuthe eNlliimteH plHoed il'^ thhkneaH at about 
800 milPN Tliere wuw no evldtmt for flila however 
the gueNN wuH due to the stt udv Ini reiiKi of Uiii|ieraturo 
fu(;f>erlen('ed uii borln)„H win miuh Into the crust, ho 
that It could be reckoned that u leiniieraCuri that would 
melt the rocks wuh to t>e exjiet ted ut a reummable 
depth 

Tlie Idea of h niolton or really Huld Interior had to 
be nbandimed when tin irreat natural phlloHophera of 
the last century began to stivlv with precision the phe- 
Bcnnemm of tltlps Ihe tldea nffeit onlr the fluid imrt 
of the earth, and pracllcnllj art found to affect onlv 
the ocean, allowing that that la really the onl) fluid 
portion, In the full Hens© 


l>luyeil hy such tUildw as honey or treacle, but there Is 
u klntl of fluldlt> which behaveN like a oolld to quick 
forc'CH and n» a fluid only to \er) slow unco. The 
moHt familiar example of that la pitch Pitch when 
cold tiehaves like a brittle solid, It con bo broken with 
u huiuiiier, and does not bend or otherwifu^ yield to 
ordinary forces Dut it la found that If even a anmll 
force U aiiplletl to it for muntba together, It Yields to 
that force, very slowly, In the same sort of way that 0 
fluid would } leld to it quickly A fluid takes tlie slmiie 
of any veKsel you put It Into, and flattens out under its 
own weight So does pitcli, no mat ter liuw cold It ts, 
but you might have to wait several jears for the 
process to to complete. It never vlelds quickly A 
force lasting only a day or two would make hardly any 
ImpretMiion, provided It was not suflicient to cause 
bretikuge 

Now there Is a certain heavy black rock which Is 
rather prevalent In the deep criist of the earth and 
which when It cOmes to the aurfuce Is known as basalt 


of the word “fluid The 
rest of the earth must to ' 

extremely rigid other ' 

wise tlie tidal fortes 
would affect that too and 
the whole earth would 
bulgOt instead of onl> the 
liquid ocean ut Its sur¬ 
face The yidd of the 
ocaan Is a dirrerenilol 
«ne< If the whtde earth 
yielded apprecialdv the 
extra vield of the ocean 
as observed, would not 
occur Oonaequent Iv, 
measurement showed that 
the earth must be as rigid 
as glass nr steel nnd It 
was also pointed out that 
rocks imder the presMure 
of the superlmumlient 
materials could not melt, 
however hot Tliev have 
to expund im mt Itlng, 
which Is the opposite of 
lee, and therefore grt»at 
pressure would keep them 
solid In spite of high tem¬ 
perature Moreover It 
was n alined that voUa 
noes could not to n sign 
of renllT deep-seated fire 
If the earth were malnlv 
molten, the crust would 
be llkeb to break tip and 

sink In nnd the fluid t * i. 

coiw to tho KiirfHC^ In TKe pMoRWph Uken in 

taet the enrtli In « mol 

ten stage would not to iOW-degrec 

habllahle at nil Ice flouts 

on wHb) Imt Holld rock does not float on molten rock 
l! sinks 


of the co^st tlie sea Is encroaching, or the laqd ts sliik- 
Ing Hut the opeiutlon U much more striking on a 
large continent like Antericu Take Booth America for 
lUNtancv It is floating In equilibrium, with a high 
range of inountainK, the Andes, on tbs west, and tlie 
great river plains of Hraeil and Argentina on the east, 
and if left to iinelf would be In equilibrium, but the 
rivers keep cm carrvtng down nmteHal from the moun¬ 
tains to the sea and hence, though very stowl}, are 
gradually dlsturliing Its balance, like a load shifted 
from one hUK t>f a bout to the other Consequently It 
U to to e\|)ected that the east side is gradually sink 
Ing, and the west side gradually rising-^ slow and 
very slight rotation of the whole continent 
But what Is the result? It Is evident that a gram 
strain must be put uixm the soUd materials of the con¬ 
tinent espe<iiiUv ut the edges The tilting of a mass 
like that munt be iifXN>mpnnted bv sadden fraKureu and 
slips. The solid |H»rtlon will be strained until It gives 
way and fnlln suddenlv back Bach breakage U mott 
likely to occur where the 


The photograph taken inside the Kilauea Are pit, showing the flow of laea through a hole In the wall, which 
Prof Jiggers got at great risk of his life, after being lowered inside the pit and uncomfortably doae to the 
2000-degrfc mass of molten lava This photograph la, of courae, a time expoMtre 

H not float on molten rock —the Htulf of wJikh the Qlunts (’auseway, near Port There was no liquid wal 
rush In the north of Ireland, Is made This n»ck be- In tliose very earlv days 


ground Is being forced 
up Parts of It will citng 
on until they cun cling no 
longer and then fall 
a smash, and very Mkel) 
a splash, since the break 
age may easily occur nn 
der the sea at some little 
distance from the coast 
Hence, It Is that the coast 
near a range of inoun* 
tains Is more likely to 
to an earthquake regirffi 
than any portion of a 
great plain though of 
course small slips may 
occur anywhere, with less 
frequency 

Still more extraordi 
nary coDsequences have 
been suggested of late as 
probably resulting from 
this flotation theory 
which is associated with 
the name of Professor 
Wegener, and la called 
sometimes the Wegetter 
hypothesis. Some of Us 
recent developments are 
due to Professor John 
Jolv, h R H of Dublin 
Tbo moon is known to 
have been broken or 
squeesed off from the 
earth in long past pre- 
, , , _ „ ., . historic ages and the 

s Ih^ in the wall, which left by Its separa^ 

comfortably elooo to tho tlon la now the mere r^ 
le Mpomre ridmnii of u depression 

called the Paclflc Ocean, 
There was no liquid water or reasonable atmosphere 
in tlioae very earlv days, and the earth had no sem- 


XhlH Kfute of thingM may realh have miurrwl at a 
certain earlv i»crhal of the earth’s history but It would 
not beeume hnhltnble until thiH proeetw hod all ceased 
aD<l ilte cniMtH foimed hv ttadlng bad suavailvelv 
fallen In until the wlutle larth wok wdid when It 
would have a chance of ctKdIng ut the surface sufli- 
dently to allow water to uccumulute and low forms of 
life lo make their npisarance and this cooling has 
gone on until to«iay VoU unite's nnd hot nprlngv were 
therefon Hpoken of an nierf hUIu eruptions lofnllxed 
pockets of lient which Hut)Hci|uentl\ c'onid be rendllv 
explalnwl h> ntdlouftlvUv, that N to Ka^ bv thf «|xm 
taneous dlHlntegrntlon of heavv attuuM and erolutlon of 
sotm amall part of their Immenw storea of Intrn atomic 
mergy 

Indeefl thlH plunonanon of rndloHctlvltv—widch Js 
also held to acctainl for tlu nMlonlwhlnglv hlgli temiifr 
ature the «un and the ntttr« md to to tlu NUpph of 
the heat o hh h thev are cfmllnuulh radiating—U ho 
grtol that thf Wiindcrwu^ that the turthwuH not hotter 
than It I** Hence no one douht« ttiat the Interior of 
the earth U h<*l but evervom douhN that It 1h neri 
oiHlv fluid Hut If not fluid U lunv to pantw, that is 
to sav extremelv vl'KiuiK, Ortllnarv vlwfwltv Is dls- 


cotnes plastic and viscous, like sealing wax or pltfh, nt 
a reasonably high temperature hmg before it melts. It 
contracts on solldlfvlng—^that Ik Ihe reasfin of the hex 
agimal clefts In the Olant’s fauaevvay and, hence, 
prcKMure would keep it solid and prevent Its melting 
It Is not, therefore, molten In the ordinary sense even 
In the hat depths of the earth It would not > leld to tidal 
forces, which lust only for a time measured In hoars 
but It would yield to forces which continue uniformly 
to act over centuries or thousands of veara. 

The modem vriew, then, of the mint of the earth Is 
that at a certain oonsldemhle depth there Is a vast 
accumulation of this seml-plnstlc material solid and 
unyielding for all ordinary puri»f»ses, but vieldlng slowly 
like a fluid to very long continued forces In this 
ruMgmn the continents are believed to be floating- 
floating as It were like Icebergs In a sea of pitch— 
mtlld and stable enough to all aptiearance, and yet 
liable to alow and regular movements, fif a kind which 
would to experienced quickly bv nnv ordinary floating 
Iwtdv qome parts might rise, opposite parts might 
Rink and this sort of slow disturbance is known to be 
going on Even In England some parts of the coast 
are rising so that the sea ts retreating In other parts 


blance then of w Imt it Is now It was long before thft 
fommtlons whUh are studied In geology It must have 
occurred tlmuKands of mtlUons of years ago. But loltf 
after It huppened this sear would be deep, and all tfifl 
water would accumulate there; when water could make 
Its ippearancp The great Intlge of land would be tfl 
the oppoHlte hemisphere, high and dry But this stabs 
of things wwilrt not Inst forever There would be a 
tendency for solid matter to full and move, eo as to |MI 
up the civrity Moreover, a great floating mass of ts^ 
might break up, nnd a part of It drift awsy ftom tliib 
rest Tlie shape of Ainertca looks ns If U hsd oocf 
fitted on to Africa ftnd fffuropet the Idea Is thftt It otM 
formed part of that great oonttnant 
But there are certain propelling forces^ partly du* 
to the rotation of the earth—which couM bp ait|detuad 
more at length—(tint tend to pBSh a detached mafla of 
land, cracked or separated from the rest by sofne gvu^ 
convulsion, tend to push It towards tha yto^ In « 
tlon oppofdte to the rotatloii of the earth Aidd 
floating mass, floating la the vlscoo* magma 
srH>ken of would In the course of ages gradvafly 
travel so that water flowed into the hiterstlCM or in¬ 
tervening space and became what w« now^ know ok tha 
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The emter of El MUtt, 19^260 fert blffh in the Andes 


AtUtotie Ocfmi. The |>t»hed eerntment would tend to 
omuhtd* up cm its udvaDclng Bide, and would thuw form 
tha Socltr Moancaln« and the Aadea, which at one time 
niay have been much higher than tltey art now, ordl 
nary atmospheric proceaBcB of degradation and denude 
tlon Would wear them down, and a coast line would be 
formed even on th(dr advancing side, ahd there would 
he any number of minor upheavnis and sinkings in 
tbemtelTet fairly Blow hut not alow In comparison 
with the majestic movefuent of a whole continent 

On the opposite or esHtom stde of the earth there 
woold not be t^e tome pushing force tending to nepara 
tlon, but there would be a precipitous descent Intij the 
cavity, that Is, the lands there \\ouId be standing on 
Hie edge of a precipice This would Inevitably lead to 
u certain amount of separation and atlll more would 
It lead to oocaalonal cataclysmic disturbances, or break¬ 
age and falling In of some portion of tlie cni^ 

Anyone living on a mountain side or tlio edge of a 
precipice niuat know that It is rather a dangerous pool* 
lloDf and that a landslide may oecnslonnily oiv:ur 
Japan Is situated on just such a preclpk-e Tlie land 
slopes down sharply Into the depths of the Fadflc 
Ocean, the gradient there lielng iihk h Hteetier than on the 
west coast of America, and accordingly U miiKt be 
1 >ecn 1 ]arly liable to (he sudden collupHeH thu( wo cull 
ciirthquakes. The Phllllplne islands are on the edge 
of another deep thanm 

Now If a breakage of t\ie crust (k*< »i*a at an\ plai*e. 
It Is bound to bo atcrunpanlwl 1»> n \ioient shaking 
and tills shake or earthquuke tremor traxils timmgh 
the rf>cks at a great tuu-e giving them a rajjld h<»rJx<»n 
t«l vibration The ^ib^^^llf^n nm\ not lie mmli In tx 
tent. It limy be only an Indi or two Hut If the foiin 
datlons of a lomso are Nliuketi bv n couple of Inclie^ U\ 
such enormous forces us (itn Nlmkt It rupldlv tin hrit k 
and Htone of the house (unnot follow tlic nio\ement, 
and the whole structure Is llnbk to c^dlapse The de¬ 
sign of liotiHes In ordlnRr> HumfrleH Is not adapted to 
this rapid shaking of the foundations and diunuge 1 h 
l>ound to rcKuU Kian a small tremor, muf)i Jess than 
an Inth, will do aerlouK dniiuige 

When tt breakage of the cnist <a-< urs under the sea 
and a elcft Is foraanl, It Is quite fKissIhle for wane 
water to get Into the cleft and <b‘w(nd to regions of 
high tenijiorature, where it will be converttd Into 
Htcmni and mav cause something laoro like a >oliant« 
explosion Tliere apiieara no mKHl however, to call In 
tiio aid of stoum In order to account for the iluinage 
by a fracture In the earths (rust near uu In 
huhlted Humtrj Morwuer the shock of the dlslurlmnce 
travels far and wide as an mithquake wu\e U (ravels 
throngh rlw deep-sealed rf^ck al u grealer piov than 
through (he surface rust and lienee a dlstani station 
—It may lie a thousand miles awav—usimlU e\pcrl 
encee u double ahcMk or doiihU series of vihrudons 
set coming through (he dis*!! earth Itself another com 
Ing through the surfai'e cnisf a little oft^rwanls The 
speed with whieh tliese two waves (ravel Is np|iri)\l 
mutely hnow'n ond hence hy the interval Iietwwn 
them, an estimate cun lie formed of the illtuance at 


which tha original catastrophe inust have octurretl 
If two iHsipiL go to oppitsite ends of a lonx Iron rail 
Ing, and ime of them hits tlie lall, the other tan adjust 
himself so as to hoar tv^o knocks, one ccmilng through 
the Iron, the ottier through the air the speed of sound 
In Inm being ftmr times that through ali and by tlm 
Ink lliese wmntls he could reckon how fttr away the 
l>eiKon WHS who delivered the blow even If h* did not 
know If he were llstenluk In the iiitddU of a long 
lulling naming east and west he ndkht he uncertain 
whetfier the sound caim fiom the east or from Ha 
west to tell that, he would have to t'ompare not<s< 
with orhi r ohs<rvers Hal If there were twf» listeners 
with a lirth distann lietwinn them tlu*n eltliei of 
them could till the dlstaiu* and both of them together 
could tell the dircsiton for tlie nean r one would 
its*elve the wave ls*forf the other 
To ImUrtte the condition of an earthquake observer 
we mlglit linngine railings running north wmlh east, 
and wc«t Then supikisi two (tivaervers Isuh on the 
(H»t and west line get the kIukU slniultHneonslv—thev 
would know (hat It must la coming from the ni»rtl» or 
the south whereas, If on«' rts'clved the sound l)efois 
(he other, say the wore <asterh om Man would know 
that II was coming partU from the east Hut to local I w 
It with ant ppeclalon rnoi< than two olwrvcrs would 
be necessiirv Thev must have InstrnmentK which 
would record the nicnrat* (Ina of tla sIuK'k and thev 
must telegraph the results to each other Uouglilv 
Bpeaklng that Is how 11 Is done It Is soinewhat akin 
to the smmd innglng bv which gims were localIw»d dur 


lug (he wiir h\ tlmink the iirrlval of the sound at dlf- 
n reni Htiitlons 

The earthquake wave Is n^Jt n stmnd In the ordinary 
fsnso, though It travels with the siieisl of sound in the 
dlffinmt nmutlrils tliroukh whUli it comes Tt Is a 
qulM r which IntH to be reglstertsl h\ Ingcntouslv de* 
vised iSMiiluluni Instninunts some of whhli we owe to 
(hi great eurlhqimkc oliservtr the luti John MMne 
who sj>ent manv years In Japan and some of which 
we owe to sir Alfnd Fwlng n«)w PrintIpal of the Uni 
vcrsltr of halinhargh Mam <»lss rvIng stations eejuipped 
with tlies* delhuU nnd Inktnious instruments, arc dls- 
trihuted In nearly all ci\lll/wi countrli^ 

Ha alwve is u colti-bbsajeil a((*ount or Kumnmrv of 
the Immenw^ amount of knowUslge that has now lieeti 
iH (Inin'S! nhout the crust (»f the earth In the past and 
prewnt and the wonder Is that the earth Is as stable 
and hnhittihle as It Is Hut It Is not realiv stable 
and we are wnk(*ned up to tiu fiat (tf Inwsurltv every 
n(*w tind tlien In on< of tliese ealmhsms whhlj though 
small and Insignltlcani from the cosmic p(dnt of view 
have a terrible effect uis»n hninanih Jdan Is a mere 
pigmv among these (smvnlslons of nature be Is a child 
of nattiie a ddhl of the earth as wi might say and 
must Miiffi r for tia stonuM and hninuturlty of his parent 
ft is all gmul and wliolesoim for us In (la long run 
however dreadful It seems at the time and at anv 
I ate we mitv Ih» tliimkfiil that the dhtrtw and loss of 
life has not this Mine been brought uIhmiI by hnman 
wtekidness Man is not rtsiionsllile And under ihoive 
(Ircumstances though we art horrified we need not lie 
nndulv distri'ssed or deprt'sstMl A wnrid wide calamltv 
that (letdrfws whole fninJlles is I pvpect less heart 
rending than (tne whicli picks out here one and there 
unoMier An earthquake dtstnos Imllw rlmlnately, it 
does not whst (he voimg and vigorous for desirmtlon 
Indcs d thev are inoie llkelv Muin otlierH fo escajte In 
nature then N a survival <tf the In war there 

is a deslrmthm of thi thlesj Tin longing to help and 
tiu Kvinpiitliv wIiUli is called out In iin earthquake 
catu(-lvsm are all to the MH'd These (ms urrences are 
part of tlie m\story of life and death We are not 
responsihio for them wl imu't do wlrnt we (un to help, 
and niuJn our trust in (he wisdom and lameflfence of 
Higher IVwers 

Photographic of the Innei Body 

A CM 01U)TN(, to (he reiKvrt of the ParU rtpresenta- 
llvc ctf (he Amerlnin Modhul AsHOchiMon Or* A 
Knt7urc(T and I \\ (\ I In the use c'f nullum emanation 
added to htcHid sc mm have l>een aide to oldaln photo 
kPuphs of cancers Inside the laxh Tlie new method 
Involves w)M(dntw)ng fiom ihe Istcp a certain amount 
of blood 1 riun this hlcHal tla seruiii Is oldalned To 
(his JdcMtd sc rum a definite dositjLe of radium emanoMoo 
Is added Ihe radinm treaud blcHMl serum Is then In- 
|e<rcd Into (he ls»dv The racitum enianafhtm tend to 
locate In the most ni|)ldh growing tissm s such aa 
tumors (»f a niailgnani diartuter like cancer When a 
ichotokrnph of flu IhmIv Is made the presence of the 
nicllum cniamithai iimnlfcKtN itself on the photccgntpliic 
l)hile 

When this metluHl was applied to a pregnant gnlneti 
l»lg It was found that after a certain period of time 
the nultuyi cnmnutliais concent rated In Ihe embryo 


















876 


SCIENTIFIC AMERICAN 


June, 1824 



Ltii f'^lre UKld«n ele bvlnu uM-d to ctinty thn point of departure of a xroup of eaeaped erbnlnjile and Incidentally to demotiitrate the height of the wall which they had «oal«d with hoHHWiuufe rope 
Uddera. Cmter The IrrcitulaHly In the ricketa at the top of thU picture la not very ronapletioua hut made with an ImprovUwl crowbar It waa Bulflctent for the oacape of two men Right The 

Miter termlnua of the tunnel that carried aoveral Induatrloua realdenta of Atlanta Into a more ooturenlal atmnaphere 

Intereating ewapcM that have InfoWed inventlY« ability on the part of thoae who eni^necred them 


The Criminal as an Inventor 

Some Curious Contrivances of the Oblique Mind that Have No Prototype in Legitimate Technolog) 

By Edward H Smith 


H ' ’ IBOITT thw jiui r»5(l the Piii|K»n»r Juntlnlnn 
turned wntuMRler Suiueulmt ♦‘nrller 
rhi* rinMlIgiil 1 heodorii >\hh Htlll alWe and 
nllRlit he had tillowetl hlniHelf tn liecuuip 
enineNiitd In Milk Whtther, a« our ru* 
* " — iinuitk'n win luiv*» It this was inorelv an 

other loverly IndulRenei* to Kratift the roving opuleiKt 
of hlR guHer Ixim iiap*ralrl\ <(r an nwtiite hit of stato- 
mift alined at a IN rslan iii(mo|>ol\, we (jinnot <leter- 
mlne ut thlR jmthetU dUtanct In tUher o\tm, the 
m«»t teleliruted numbtr of the Hiranilne line did be¬ 
come Interegted In serkultiirt and, by that token a 
coniiium rrluiluul 

Silk iNid l»e«i rcaLhlUh huroite Mln(*e Iwfore t!>e 
Christian era from Odna in the taru^ans of the 
traders of Iran The first mine to (Jrt'Oiv from (Jos 
in the HhaiH* of a tissue m> fine that It revealed rather 
than cirdhed tlie form Lulcr tlu raw ppodm t bej^an 
to reu(h Home, wheie It was more valuabh than Its 
weight in gold Alwa\s It hud lH*en carrUd west bj 
tile Persian mervhants, wlui were said Ui Uuvt gUimcnl 
enormous profits from tlu tialik 

Hut Dolhing <ame to Kunii>e tveept the flUr or the 
woven tissnes of tlie ea'*l and silk remained a mvsterl 
ouH ev**n a fahulous stufT wlanln sliom tin mmm 
light of grtnt diwrls nud the split blood of swart alien 
inen So for most a tliouMand >eura 

Tlu*n two PerwM hrlHtlun piiests ruulied (ouslauil 
nople and the atlentlon of hiNtinlan I lu \ had bisn 
proHelytlng In Chinn and now cairled hm k with tliim 
something that mnsl havt Ins n rtgardid an mon pre- 
ctoUK than (smveitH—thi secrets of silk tultun TunHu 
Ian was told what Aristotle laid \HgueI\ guesHisI at 
ImnUHliatelv his Imagination glowed T(< (Hanmandeil 
the mlKshmarieN to rttum to < hinn and lirlng him 
baik some of tlu eggs of this wondrous worm 

Hut how (smld that tie dom ’ thi pi lests protested 
To take the silkworm or Its egg out of China was au 
offcnsi for \»hUh generals and iirlnccsses had paid loll 
to the headsman 

histlnian isilnted to the bamboo stuffs his informants 
carried Wt re tlu> not hollow'* ( ould not the *gg8 
of the homhi/j* be toneuiUd (lieiUnt So the (^IvHstlan 
inlsslonuri»^ went forth slob tlu (ggs tif tlu forWdden 
Hilkwi>nu smugghsl tlu m hmohh Wislem Asia um the 
tsa|srnr had siiggestisl and mi brought the usirlng of 
the most Yuluabk of fabrks to rurojie 

Tlu stoc of tlie liM|>erial muster of Hvranllutn and 
Utime tannot jHise tlHur as a lare <\umple of crowned 
crlnilnalitt nor as the first tnse of Inventive talent 
applied to crltm, bnl it Hirves will enough to IntriHlueo 
the Nubjert of tlu artfulnts.s and Inventiveness of the 
trlmluul in everv tinu and age Smugglers have surtlv 
not been the least ingenious of nun In tbis direction, 
nnd Justinlun’a Improv Isitllon of the barnboti egg cqi^ 
rlors can hnrdl^ be rntul high among the Inventions of 
this crew When one eonsiders how gems have l>een 
smuggled out of Oolcondu and '^outh Afrha by nude 


Dutlves, how such bulkv products as suit, tobacco and 
tea have lusn etinstantlv dealt In where the govern 
ments held a monopoly or tnfnreeil a heav^ InuHist, with 
what gLntrullt) of sua^etw diamonds are biought Into 
this country from abroad, the handling of a few Insect 
eggs be<oiiie« Insignificant One IIiIiiKm of the false 
hottomed trunks the hollow heeU and walking sticks, 
the tomealed sniiiis and iKukets lu womens (lothing— 
all the thousand and one artllkis that come to the 
at tuition of our customs men c\ir^ >eHr One must 
recall also the enormous business of liquor smuggling 
that is today one of the most nimirkahle political and 
mkIuI prohleuis and consider rlio thousand artltli'is nnd 
special devices emploved llurein Drug smuggling Is 
howLxr, the most interesting and halfilng Ik Id of thlA 
I rime now In existence nnd lo It most of the Ingenultj 
i>f till modi m smuggler Is di voted To attempt a 
ruount of all Ihe ourlous devl<*es used In the traffic 
would Ih lo n print the newspaper aei-ounts and the 
photographs of ihe lllustraled supplements (‘overlng the 
last half do/A*n veara liVirvthlng from a false top In 
a hogshead down to a false back In a womans waUh 
has been tried 

In curlier urtkhs of lids series which designed 
prlirmrlh to show how thi fight Is wagetl between the 
criminal nnd tlu Inventor It has Iieen mode clear 
enough that the lawbreaker has Inspired many of the 
dev lies and mechnnlsiiis that are the familiar safe- 



Rope Udder invented by a *^secoiid otory man,” m 
made that it can be wrapped about tbo body and 
carried without detection 


guards of modtra life Imklentally, many contraptions 
of tlie criminals themselvoa have tsvn (hwlt wltlgwuih 
as the various meihanlHins and < heats uml b> gam 
biers, the fire t>oinl)s of cotniiierdHl inceudlarloH, the 
various t(N>lH and Implements of the du'ck forger, the 
meihuds of the Instruiiient forger and hia enemy, the 
handwiltlng e\iu*rt the special niulpmefit of autoino 
bile thieves and the like 

A great many of these have not been <.rGated bj 
cilmlnuls at uU but divined for legitimate use and then 
converted to misuse Many devices employwl by guin- 
blers were made up for the Innoci^t i»erfommn<‘e« of 
parlor magdclanM The tiM^ls of the forger and counter 
felter of |mi>er curreiyLy are those of the engraver 
paper maker and accountank Bank and safe burglars 
have adopted nllroglvoTlne and the ncetUene lorth 
from InduHtrv All Hits has been made tlear Tliere 
still remains hoviever, a (‘onslderable 1 mm 1> of median 
leal and other creations, of whhh Justinian s hollow 
staff Is an Instance, and which liclong t«> the crook 
himself 

The largest field belongs to the hurglui A c<»mplete 
statement of nil his creations would Inv4)i\e a histor> 
of the art of breaking and ontdlng surtdv of the 
oldest among nan ()no wonders ImmcHllutely what 
tools the Kgyptiun grave robbers us+hI who broke into 
the pyramids some five thousand years ago and Info 
the rock hewn trjpts In the \ alley of the Tomlw of the 
Kings eighteen hundred jcars later Hrobablv nothing 
more funiddahle than bistnxe chisels and haamieis anti 
Iwamdless patience, wherewith to work a way through 
enormous thlrknesses <»f sttme 

Ntir may ourloHity quite imss by the toids used bv 
classic housebreakers ugulnst those trude strange locks 
that closed the hounes of Greece and Home against the 
wandering thief Indeed, there Is reward of in forma 
tion on this topic for the patient researdier In every 
clvlIlEUtlon, however lost In time To every tribe tliere 
has ct>me pn)p4'rty nnd with It the thief To every ham 
let, every half barbarons village, advancement hn* 
bniught the permanent dwelling and with It thn Ivreuker 
In Thtis locks were ushered Into the wortd and by their 
token burglars' tools 

Tlie tools of the eighteenth and nineteenth century 
iMmsebreaker seem moat fascinating. There are re¬ 
printed herewith some photograi>bs of these tools. It 
cannot be said tljat they differ greatly from the Imple¬ 
ments of other mechanics They do, however, befoog 
distinctly to the inventions of the crtminals theniseives 
We 8oe. for Instance, a great gasortnient of skeleton 
keys, used to open the warded l(»cks of the late alne- 
teenth century and still effective against the almpicr 
bolts of today The tools of coiners, also, look like oipdl 
nary Implements, but criminftls used them first and 
devised them In this form Most men ate fantlUBr 
with what the Amerlcoa underworld calls brass knnekfi 
nnd the British knutkie dusters. These, and thele 
deadly relative, th« akuU dagger, ore the larentloas of 
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thugs gnd roughRt and hare no hoG<*mble prototype 
Thetv Is also the photograph of the toolx naed b> the 
famous Charles Peacei an Gagllah burglar of the i870's, 
whom mun> British writers uiK>n crliulnal subjects 
seem to regard as a mcMut remarkable and inaHlerly 
bousebrwiker The tools are Interesting becaune they 
allow the horoe-ioade litiplementa of fifty H^rs ago for 
contrast with the finished devices and indhanlHiits UHOd 
by burglars today Perhaps the pttpularltv ot Peace as 
a notability rests on some suth jfround or, more Ukei>. 
upon tti« fucts tlmt he owned and lined to plH\ i re 
iiionu violins, that he uas u gluat felloa ua Irreprvs* 
rible Binorlst and in due time a \lctlm of the gHno\%H 
for that he shot au Interfering and contuuiiitlous hus' 
band. 

^ The Inventions of prowUrs, us houstbrcakers are 
called in the argot, iiiut not however lie llrnltcMi to Norh 
men and times Before Peaches da\ iiu AimrUan 
ItN^aker hud invente<l the dark liuitcm oi bullNoi^ fnmi 
which all the modem electric flaHlitlt^his Idim lH‘in 
adapted. WiKKlen wedges, with wlilch lo atraik the 
mortar In brkk or stone wmUm wliliout uitiHlug iht 
ringing sound of a stetl clilscl hummers mpi»eil with 
thick pads of niblier to further Uctidin tla sound of 
blows, the Jiuiiiiv and Ita diild the collapsihit jlmm\ 
lIu fine Steel wedges iistd In working a iimk Into ilie 
janih of n bank safe to odndt of iln? infihiathtn ^ifniiro 
gKcerIne the finispun n»iKsof silk l>\ whi<)) hiirgliirs 
let tliemselveB down from the riMifs of tin tall loft nnd 
apartment buildings in w York to tain nilnmte 
thnnigh a window two hundred ftvt fioni the ground 
and u hundred or more from tJu nK)f all thiwt and 
many more belong to the burglar s lii\(nii\( domain 
Fur niure roniantU, howi^Mr tlmn rhesi Instrunants 
used for breaking In ari the ln\entlimN iinphned for 
breaking out The strange ctmtrtMinMs whhh linpris 
uned men have Ijenr lo the gnat purisjse of fns-diun 
inuHt form a thick thaider In any vohinii pn sumlng to 
contain even the first cohu of the joniums of cstupe 
We nee»d not concern ourseht^s |u n with tin tlU tlmt 
t'asanovu hud siuiigghsl to him hi a great i»t( with the 
fainlllar saws and cut bars, wllh l)a^ ladders of torn 
bedding bv which men have sialed walls ugilnsi fits*- 
dom No vltulltv shines fiom suib < onunonpla<s*s 
But where tliese famtllur thlni^s luneotT tiu strung! 
nesa begins Incnrocratwl men hu\i phked ui> hits of 
wire In the yards, nljops or stublts of prlsouH and fnsh 
loned from thmn plrkUtcks bv whhh aoores ha\t Issn 
Hljenited A bit of rtislv tin has bt‘en taken and hv 
lirodlglea of lalsir an<l imtlence wrought Into n tool to 
set at naught all the precautions of warders ami pi Ison 
anhlterts In 1840 Ltfils Napottsm a pilstmer In llie 
fortress of Ilain for Ids o[h ra houftt' Invasion Jtf Francs* 
a few vears etipllir lot his aides who wore iiermltttd 
to live In prison with iilm get the prince up In the 
clothes of a workman So attired he tis>k n long wide 


can In alienee Tliej to«»ed him Into the dungecoj, the bar then listening Intentlj for the rubber ahod 

where he lay groaning but spoke no word fcsitfull of (he njundsniari, then swiping again at the 

KventUHlIy, the many won another of thotu struggles cage, till the nlglit was lialf lie got little sleep 

which tlie ego seems destined to 1<>se The oh( ais*r They worked him hard in the brickyard He lost 
gave sign that lie was willing to talk Thev diagged weight and grew til Still lie did not give up He auv 

him from hla hole and he sliutned away to its miu hlno jiended Ids work foi a time till strength returned At 

shop, where be looked alwiit and finally picked up a lust he had <uie of the two ne('t*MSury hurs cut ulmoirt 

bit of twine This he dlpi>od Into the glueiwt at the through, that a <pi)(k wiemh would Jerk It from its 

far end af the building, where the tari)entry was done place He Kincartd th* cut willi eiirlh and lime and 

He currlid It dripping buck to a steel table where some touches of gieiii ludiit and itsl brkk dust And so he 

attacked tIu second 
Ihe (irlHctn ofiicJals did not 
suhihs t him rhev made 
(uiMorv exaialnatlons of his 
n II but did imi sound the 
bar-^ lic*shJe^ tld** man was 
Oil cotprv user and he had 
none' 

Mowlv again then, Uke 
Ihe drop <d water on the 
slal) of granite like frost 
auil rhaw al tla heart of n 
ciUk like time ItMlf ugulnst 
ilic mnuntalus of ilu world, 
tlilK Infills table iMim went 
nn to < ul lilt single bar that 
'>lood HCiilitsi his fn*ed(m»— 
t thing most llkelv empiv a 
m<*rc W(*rd li rcsik him 
alnaist ill of thres and erne- 
half vears to do this deed 
of forfilt valor and siihllme 
inarv was Iving alsuit and twisted his stlrkv string linaiUv Dnn tindv ho usud and ate his fill again 

In the |s)«der As It drhd the lilts of emerv held fast so tlmt ijl^i sireiigih might nor fall him once his foot 

and la hud a modcrateh clUstlve conirlvunct foi an was on <(|‘en giound i la a taa iilghi when the inc>on 

liiimodc lute ly patient and d< i* rndne'd inim lie said It was lievond the wot lei ilai and eleuids had snllesl the 

had taken him three moiUliM to cut through tlie lairs faivs of the Tie lades he was gone 

In this fasldon The oIlkliN UtlLved him and so set At the !ei|ernl pil><on at 1 1 a>e nwea tli In 1001 th« 
down the case uisui Ihttr lHH)ks invcntltm of a eonvht made iHtr^^lhle the historic mutiny 

Thev put lids leinarkatile escaper Into another lell and Jail break in wlilrli twenrv se \<ti deterininesi men 

md ICHik precautions against thi ahstruition of twine got awuv after killing and wounding tin Ir keepeps 

and glue and e im rv powder Nevertheless at the end T la new prison ns |i was tlien tailed was lieing 
of aliout thres. and a half \ears the same man again built hv oonviet lulnir r»n a hill site west of Ihe town 

made IdsiNiaiH and his 1> irs showed that thev had be*en Ihe ctuivlits were kept In the old prison later railed 

(at Ihretugli in evadlv Ha smu tnanni i ns is fon Da mlllliiiv prison in Ilu f<»rt two or throe miles 

The pilsem InHlUgence*s Ik gan to vsake*n at this flu av\a\ Fveij morning a file of four or five himdred 

man liud n«*t iind access re» glue or eiiiei v to twine lids eonvlcts was man lied oni eif ilu old prison and along 

lime As a matter «if fad he had befiire tiu previous the roads and htremi Im ds to tiu new sieie Here tiny 

esc ajs* henn einplovtel In a eiuader of Ilu in Ison whleli wolkesl Inside n WexaUn stoekude, laving liricks ereet- 

niusl have made It inumssihli for him to visit the shops Ing walls hnlldlng Ilu vciv ecMs that were lo contain 

and gd string after Hlilng of glued einuv The con them in the future 

vld laid lumuHl them One sunnv nfhmnon ihres oi foui eif tlie leaders 

This time they did not get the liar eultd back hut ataoug Die eonvhls walked over to a isdnt t»f the stock 

his stopv Ik well known among tin underworld elite ade stuck theli shovels Into the earth turned over a 

Ihe man hud uwhJ nothing hut wesden strings can*- lit He sejd and pimared Mveral la aw revolvers and 

fullv drawn freuii the rough HiexklngH furnislusl hv Du evlia ammuaition wlileh had lerralnlv l>edi plantcnl 



plunk on his xhoulchr sluck Ids riding IkmiIs Into big state These he had iiiedstened in Ids own splttk itml 
saluds and mare heel out of prison without u word the then rolled In the dust of hU floor, sticking them 


turnkeys accepting him as 
a cann^nter withemt cpicH- 
tlon Six vears Iftiti the 
same e*scaf>ed esrnvht was 
emperor of the Freiie li 

This exploit was emnlnted 
a gewd many years later at 
rHtnnemora bv no less an 
offender tlnm the celebrated 
Soap-box Hardv, wlm epdek 
h slipped on the uniform 
of u imintcr, whlcli had Issn 
left himglng In the chithes 
rc»oni Picking up n bnish 
and pot, he too walked 
hlUhelv out Into the sun 
shine and golden air of free 
dom 

A few years ago in one of 
emr western State i>enlten 
Hnries a conv1e*t escaiHsI by 
the old manner of cutting 
through his bars He was 
«t ntierrv onlv a few weeks 
or months when the police 
tdeked him oi» and returned 
him to bis shadowed house 
The prison oflUtnK us U 
couimun In surh cases, de- 



The typical kit of tool# of the up-to-date burgiar While in a way modelled 
aft^r ordinary tools, they are of decidedly specltllxed form 


immded to know where the 

man had got his saw He shook his head wltii de¬ 
jected doggedneaa and said hed xi^ none OiifrnwH 
among the wardens Btlll the man blinked held bim 
self in a kind of atnpor and Insisted that he had not 
used a saw, that nev one had smuggled snob an InMru 
ment to him and that he had been without nccompHf'^ 
The keepers menaced him and applied their tongue 
Starters Their vlctlni bore the pain as best a man 


against tlie stones of hK cell wall till the\ had putilv 
dried With lh«*se frail stnmds he had ntturked the 
Inch thick steel bars 

At night when he had been locked in his coll and tht 
lights-out signal given ttds giant of imtlemc had crept 
from his couch and begun imlUng his '^nndv string 
hack nnd forth uensw n Imr It tfsik inanv nights l>e- 
fore he made an iiupresslmi, taking a few swlpe^s at 


theie bv aeeeshuiUH fmin tht otitshlc So armed Dk*v 
mlvHDceHl on the main gate ultidi liad a towe^r ulvove 
It o( t uplcMl h\ a guard ullh a n|KaDng rifle Inside 
giiaids rusluMl to Imtol Dit inatlnesrs off timl were shot 
deewn nr elrlven to t om i la ua i \< lianM of sltots is* 
tween the eonvlcts and the fower i^uaid (Ulf convict 
and the guard were KHIimI Tiu uateH were throwm 
o|Hn and Du cceaviei^ thu out rollo\\t*d by otliers (o 
the total (if twcniv ‘Ce ve n 

Tiie piirzle of the iliinj. wii-i solvexl wljen one of Dm 
rlm^liudeis fell Into the Imneh of Du pri*iein uulhurltles 
and <onfe*Hseel Mils man Inid Ixsn In c^oniinunicathm 
with an out'<cld< at* nt h\ me ans of see n t w riling The 
prison i)eopb were moi t piiz/li d than ever Wliat 
nuans of se^ur wilting li id men within the prlsem 
walls ^ How could llu\ | Du no. essarv toceh and 
(III ndcals'^ Bhat nule had Da \ that had passed rhe 
eve of Die pilvm cinsor' 

Tiu ctt)dlvc kadti drew a piece of < ulendorod paper 
toward him and asked fm Ink and a ism with two 
clean leolnts U Irli Ink r»ii the first |Milnt he scrawled 
oat I ccuieentltmal and Inno.^ut Uttei of the verv kind 
a (sinvht woulfl urlCi laimc Ilu otiU luls did not 
note lint the Ilni> weie spicad ratlier fur apart 
\ftc 1 tids wrifin;- hid lusn iHrmPtcHl to drv Tluir 
oiii^hh the d( iDonstrator pat the .lean |xn tKdnl Into 
flu holder mid inoNrenesi It with Ids tongue Thus, 
with spittle In wrote betwesm Du lines of the original 
letlei Dlls menacing sentence 

!s*avf* four njfs and (\ria sheds hurli*d Inside and 
uncle p thiriv flftli imling of stockade \\t*st of main gat« 
fa Orfedit p T 

Then v\ere no magic Inn pen top readers present and 
none knew what had lH*en set ekovTi 
Tiu (apDvc nllowc d tiu shes-i to <lr\ cxunpletely 
Tlicn lu passe el it among the oHle inis asking If any 
(eaild sf'o unv murks or make our nne Ictfe r All wero 
luiftieel laughing ftluirtlv tlie eonvht dlp|ied a small 
sponge Into the Inkwell and rapid!v spread the blue Ink 
fCeeKflrteced on /xcecf ^^6) 
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Taking the Stenches Out of Industry 

The Embarrassments of Left-Handed Perfumery, and How They Are Often Eliminated 

By James H CoUms 


\K little Item In lllnK^UleH (lnll\ Innise- 
keepln^f—three ihouPHnti |tin« of 

more or leag 

I»HV ufter duy the c ih hauN It ntvtty 
and dnmpM It iSoiip Ixmt^ and potuto 
I>ee11n^ melon rinds and apjde cort^ the 
Inimt hiiHli from the IxierdlnK houne and the poor UtUe 
brides first hlaeuItB, mixed 
uUh Hiieiiundsmh ii pt'r 
^THtufte of tin cans ein|)ty 
Nitfles, brrtken glass and 
(litna and lost sllver—it 
doesn t look much like 
wealth I But there are 
dollars In it—4 i>er cent of 
rwstxcrable greuH*. worth 
eaHlIv three million (lollurs 
yearly and 11 jar cent of 
tankage for fertilizer, 
worth a mlllhin or two 
more Call It a round five 
inlllloo, or It good home 
built every day for Kume 
tuxpa>er 

Some years before the 
Great War began a tsiriKir 
atlon made a (‘ontract with 
Blngvllle to take this 
bage and render otit the 
grease and fertilizer h\ an 
odorleaa priM*ess keeping 
thoae by products for its 
trouble and relieving the 
dly of expensive hauling 
and dumping (oostnutlon 
work was begun on u large 
ptaBt, but before It could 
be put Into oiwruthm the wnr upset things Kteel 
trebled In price, coal row* from $» to $8 a ton, wages 
for common hdwr from |1 7fi to $4 V) u day So the 
roiderlng plant cost more than its pmmoicrs hud esH 
mated That dUln t troulde them wlien they first got 
going, because giease and tankage were ulwi selling at 
better prices But it was wmn fmmd that otH*ratlng 
eosts were higher too And then when wc got into 
the war, those ftsHl conservathm signs ‘^a>e Die l-at’*' 
cut the niiioiint of grease in lUngvlIleR garbage to smh 
im extent that, where there hml botn elghtv iKJunds t<i 
the ton In noniml times thiity ptnmds was about all 
that could t)e hoped for 

That rendering plant had to shut down, and tmiuy 
stands idle while Bingville has gone btuk to dnmpJni. 
Its garbage Unbalamwl business londltlons during 
the war were to blame for tills failure, hut It was mu¬ 
tually a bod smell that taused the shutdown They 
built their plant lielleving that, with modi m engineering 
pracrico gariiuge could he imloaded and frenftsi without 
offenaive odors. But several hundred thousand dolhus 
were spent unsuccessfully in efforts to mnke the prooeRs 
InofTenslve 

Chemists and engineers worked on the prohlem and 
* the solution often seemed to Iv Just around the comer 
Inventors turned up hy the sisire nnnoum ing that they 
had solved U and offering to liistHlI an uppnrattis that 
would make the place hr swchi ms a cow s brentli— 
not altogether the free-lance ln\entor with a wlhl look 
In hl8 e\e either but bnclielors imd d(Htors of wUnce 
In the employ of reRismsIhle ci»r|MtratlonR (lenernlh, 
they wanted alioiit five fhoiwind dollars to install their 
apparatus wldom any more and In manv mses only 
two or three thousand But when the garbag* coinimny 
moth* a counter pro|>ostil, offering to pay twenty five 
thousand If tlie apparatus ellmlnattd odors after the 
Inventor had InMtalled It at tils own expentie—It had 
iln takers I 

By the rtmhrlng procesa used In this plant the gais 
bage was hrou^lit in ns quickly us iMissIhle to have It 
fresh and least odorous \fter cotvklng to extra* t the 
grease the residue hft was dried down into ‘tankage" 
valuable to the farmer for Its nttrogfn and humus. 
Prftctlcallv all the odors wen) up a verv bigli chimney 
In the form of heateil gas exrt ;>t th< mlors ()f invoking 
which were kept prettv well Inside the plant In these 
gases, wmiethlng like thirtv to fifty tons of fine dust 
went up the ihlmney everv day This ilusi hnd a bad 
odor Believing that It carried nil the odors, engineers 
Imstalled apparatus to wa^h it gut of the gases with 


Rprujs of water In thU wav practh^alh all the dust 
WHS extruded It had a vile odor and though rich In 
fertilizer values for the funner, was ho dllttcuU to dry 
that the company let ft run into the sewer 
But the gas going up the stack still smelled* 

Then they tackled the nmlsture In those chimney 
gases. You have probably noticed that the fragrance 
of flowers in the country, 
and new mown buy and 
freshly turned earth Is 
sweetest early In the mom 
big when the gruiis Is heavy 
with dew Water vapor In 
the air corrles this frn 
grance-“and tons of water 
vapor going up the staik 
carried some of the fro 
gronce of garbage, In quite 
the same way 

Bo apparatus was Install 
ed to ctmdenae this nmlsturo 
by blowing the t himnev 
gases through water sprays 
and all but a verv small 
percvmtago of uncnindens 
able gusea were ellminaleil 
from Hie chlmnev 
But the Hfiiall volume of 
thorn iintondensablL gases 
hod isisltlvely tiu worst 
odor of all I In the hilsira 
tory, thev could he made 
odorless by very high de¬ 
grees of heat hut it was 
never found isisslble to 
apply this prlmli^le i^om 
merttally, or the cost of 
extra coal would have l»een prohibitive 
l>esplte these efforts, the plant hud u hud reputuilon 
uiuoog fieople who lived anmnd II Ceitalnh a large 
pnqsirih*!! of offensive iiiaterlol In its chlmnev gases 
were keid out of the utniosphere, so it was not actually 
as bad OH a garbage plant 
run without such deotlorl*- 
ing devices. But i»eopl« 
iHimplalne*! of bad smellm 
nevertheless and In th® 
end the health authorltla* 
closed It as a nnls«m*e 
The final chapter wt* 

Interesting 

The health authoritiM 
Inslstetl that the plant gave 
off imd odors and the man* 
ugement while admitting 
lliat some odors estapedt 
mninfulned that thev were 
Hilt In sufficient volume to 
be nffenslve The chimney 
was high, and shot Ita 
guiieg out at such an alti¬ 
tude that odorH did not 
roach people living nearby^ 
but were generally repcarted 
at Hiidi distances that tbn 
garbage works had a pretty 
gtKJd allhl However whan 
the henlth authorities sent 
up an airplane with two 
men who cruised down the 
wind until thev smelled 
garbage followetl It atral|0it 
upwind and camo to the 
garbage company’s cltlDl* 
ney—the Jig was up I 
Millions of dollars have 
lieen lost in the searth for 
a denatured garbage-ren¬ 
dering prooesH and some 
of the engineers who have 
gone furthest into this 
proposltlrm declared that the wealth in garbage Is like 
the gold at the mlnlxtw’s end 
*T have solved the puxfle over imd over!" says C R 
Van Ktten, nn engineer well known as a gpecUllst in 
thiH field * Once I knew all about It, hut now there li 
only one thing I feel sure of—that incineration Is the 


l>est thing for garbage Bum it up I Reduce U to the 
Irreducible 1 

That K Incineration by metbods sm^h as they have 
develoiied over in Kngliind. An Incinerator of the 
latest British design might be operated akmgidde a 
cathedral, ho far as oirenslve odors coming ffYitii gar 
bage ufter It enters the plant Is cuacemed Oarbogv^ 
is generally self burning, for besides table scraps con 
taming fat, It Is mixed with paper, wood, leather, cloth 
and otiter combUHtlhle rubbish These Incinerators bum 
It at very high temperatures, 1400 to 2000 Fabrenheft, 
de^trovlng prmtkally everything. Instead of one for 
nace, a series U used, all having a comnton comboatlon 
clmm1)er for mutual assistance Gne furnace omtalns 
H fresli load of garbage, JitHt started and giving off 
flue j^as at a moderate toniperature which would be 
odorous If it reached the atiuoHphere An uU>dntnk 
furnace, however, fs In full blast, giving off high tern 
Iteruture gases and a third will Ite a tnass of tlmlers 
(lullting even hotter gases These gases are inlxeil to- 
gither In the (xaumon ctmibustlon < hamber, so that all 
odors are burned up and destroyed by the high tempeia 
lures btfore the gases e8cnt>e front the cbJirmev More 
*)ver tliese gnses are used to heat the forced draft that 
Is drawn Ijuck tlirtaigh blowers to feed tlie furnai’es 
Imlnerutlon does away with uiuch of the extienne of 
hauling and dumping garbage It con be cvdlHleil and 
hurmHl at small iminoratops spattered over the city 
IndiHd Incineration has now begun In our «Itles, for 
I*rattkully every large apartment, hotel and Institution 
hulil DtfwadavH huH an Incinerator iDstullcHl as part of 
Its (xiuhaiient 

‘On the surface the wealth In garbage seems like 
eusv numev But try to get It out at a pn>ttt, and you 
will Hnd that It Is the squeal of ii pig not worth saving” 
But right in those war times that were heaping 
trouble on the BlngvBle garbage works, there stood at 
every fdher city alreet corner a barrel whhh, hnd the 
tnrbnge men only known It, held something new onti 
r»n)NiIslng In the way of odorless reduction >ou re 
incmbi r those barrel*—common fiimr and sugar Imrrels, 
beautified with white paper and n Red Cross sign Into 
which people threw cocoa 
nut shells, peach stones and 
other fruit pits to make « 
peculiar kind of charcoal 
that the Army wanted for 
gas masks 

Out eff those barrels the 
chemist eventUHlly evolved 
“activated carbm,' a sub 
Btnnoe that proinlsei to 
free industry of all offea 
give odors, bringing the 
packing house glue works 
soap factory fertilizer 
plant and like establish 
meats, now often banished 
to the waste places, right 
Into town where thev will 
be handy to raw materials 
transportation faculties 
and customers. Better yet. 
It may squeese money out 
of a noisome industrial 
•men yielding hy products 
to pny for the trouble 
The chemist and Inven 
tor now oeem to be closing 
In on the offensive odors of 
Industry from several dl 
reettons, after many fall 
uret They have tried to 
wash out bad amelia, to 
burn them out, to concen¬ 
trate them, to shoot them 
so high up tall chinusevs 
into the weUdtt that they 
would vanish—even to 
make people like an 6hK<^- 
tlocable steDch by perf^ 
Ing It with some volatile, pleasant-uhelllAg diemlcaL 
Home of these methods were snccessfnl In maUng 
the factory Itself odorless When the visitor gots 
through a certgtn big eastern soup-eanntng estalmsh 
inent, for Inscaao^ hts attrition U cillsd to tbs Uci 
that thmne Is practlooBy no odor of cooking Ths 




Activated-carbon absorber used in removinf odors 
from the air 



AcUvatod-carbon absorber by mtans of wUdk foso- 
Une Is recovered from natnrol fgs 
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Nhvivm; of good wnrm nmirlHhing soxn^ t« of 

co4rw> but tii^y keep It out of th«t fat lory %lth large 
rotary blower* If you want to smell the wmp It U 
neceesary to go several blocks auav fron) (lie fai (orj 

However, evm the most offenshe InUuKtilal o(lor 
(loe<n*t bother people working in the fauory Umt 
creates It- They become HtcuHtoiueU to It In u few dins 
and wuell nothing U U the name wltli plouwint oilorn 
—the young lady with a job In u perfume lalKtrutory l8 
fmgnmr as the rose, the lllat and new 
mown hay People know when she Is 
codling a block off, bat she herself Ndiells 
nothing And offensive Industrial mlors 
are seldom harmful imless they contain 
actnAl poisons, like add and ainnumla 
fauies Bad smells may nauseate i>(v»ple 
unaccUHtoined to them, hut workers In the 
odoriferous Industries are gimerally prottv 
healthy 

It now seems quite likely that, within 
ft few years when t»oople complain of an 
otfenslve factory Its otlor ran In* s< Un 
tlflcft!ly eliminated by one of He\ cm 1 
method Itttelj dlwovered Thej luue 
been carried through the Jatioratorv and 
e\perlmental stages, but not >et wldeh 
n|>plled on a coinmertlul wale IsHHUse 
tliere Is still conslderatde rcsearUi work 
to 1 m done on the imrtlrulHr isrfumes of 
the different Industries 

The Biuelter fume nuisance lias l»een 
largely done awin with hv Or V rwlerlck G dottrel 1 s 
famous prerlpItHtlon apparatus Before (Ills liiventhm 
(tops and vegetathm for miles annmd a Lop|wr smeltt r 
were often killed by tbe fumes from staik tuustng 
cMmntnnt complaints and disputes Faiiiurs uuilntalneil 
that the fumes were ‘ plsHi,” whlk smelter men Insisted 
tbnt neighboring Hgrkulturlfltswere rtalU ‘smokefarm 
Ing’—that Is, planting (rops near a snukcr not with 
any Idea of marketing them In the rtgidar wav l»ul to 
collect damages fniin the Hiiieltlnk comimnv If they didn’t 
thrive The Oottrell pnKess doesn t realH affwt smellor 
fumes, but simply pre<lpltates metal and dust purtkles 
from them with elettrk < urrtnts of \t rv high fnsiueniN 
Besides saving valuable metal dust, it allows the gas, 
fumes And smoke to pass up tbe stuck Jud, wbeie liefort 
the dust WHS washed out This nsded the gases so 
that they sank dowm on the Hurroundlag neighlsuh<HKl 
and made trouble wliereas hot gtises rise and are 
diluted with air, doing no harm The npim 
ruUiS Is also used In cement kilns to piv- 
vent damage to surnamdlng vegetation hv 
cement dust* Dr T-ottreU s Invention Ims 
also been of great piibllt serv lev because nil 
the niyaltlcs that it \lelds go to hnamv 
sclentlflo research, his gift to the publl( 

The Idea of soaking up a bad smell with 
“activated carbon,’ ns jou mop up dlrtv 
water with a sponge, grew out of the 
war*time chemical Investigations of Hr 
V K. Chaney wldch made oui gas mask 
far better than any used by either the 
Allies or the Germans Your fruit pits 


and nut shells were turned Into charcoal Charcoal 
U carbon, and stciwOlng to the Hfiiff it Is niiule of 
—peach stones, coc^Minut shell, wood tir roal of Ntirl 
ous kinds—and aisc* the wa^ In whhh It N made has 
mpro or U*mh affinity fm odors. (Idora gooil and had 
are carried b> ccanplev molecules taken up hv »hiir 
coal, while the Himple moUvnle^ «iimpftslnt, air water 
ami Home of the gases push through unalTcttcd ^oiac 
charcoals like those made mif c»f the havim.'c In ilie 


Bed < rosK barrels, are \er\ a<tl\e—HiiongeH with siuh 
an Insiitlahh f)iii*st for i (>nq)lex odur inolwiiicw thiit 
they will lake up more than “td per t*ent of their wiklit 
of certain \ap<»rH oi om volume of elm retail will nltsorb 
fiffv to one hundred volimH*^ of udonms gas defKMidliiK 
u|H)n l(s chatatler Other kinds of charcoal however 
have little alllnltv for mlors “Activated carbon Is a 
kind stH*t iullj made to sup up and hang onto c>dt>rH as 
thev pass Ihrougli u ma*<H of It 

Suid«>sc voH have a faclorv so offensive that |>oople 
are up in arms alHiiil it Dr Ohanev and I>r \ B 
Bay have told, In one of (heir (cchnknl pais rs, the 
Htorj of such a facte»rj in an emstern State It was a 
tlnv pliuv, cniplojing onlv half a do7<«i men but—<>h 
mj ’ The owner fionostlv tiled to wash and bum the 
odetr (PUt of his activltU*N hut with no success and 
llnally was notllled hv the health autliorltk*s that he 
muse either shut down or move awav I hiring his 


giiiiv*mask rcsen rches Dr Olumev had an all around 
eN|M*rhn(c with ofTeUNivi odois fumes and ga'Ms and 
learned (hut with a (_Iian*<tnl gtis niask one cuuUl work 
)n (la hujl(*st and densc^Nt odor*^ and he wJiolh unaware 
ot them rills llrih faclorv was InveHtlgnted all applr* 
latus finiu wlihh Iwd sautls mtmt made airtight tbc 
ipiTcnshe gusts diuwTi awav ui pi)Hs aial passc'd thrcmgft 
activated iu>l)<>u the apparatus was built tiuri lec11>, In 
an tiiicrgeiuv but wcprked sn will that though It wan 
Installed molt (hanavciu ngp> the fac tnfy 
hUN mnsieadUv w ithout a singlec‘Oin- 

piiiint It toiik h\o tons of coecmsilt 
sliells to make half a tptn of cocstunul shnll 
«han^»nl (or the tartMUi lower that act* 
as an (Mini sixaikc Hu < arlH»n Is worth 
uj) to 7'> centM a iHumd and there Wu* ft 
moderate Investimni In kettle c*o\cM*s pip¬ 
ing and blowi ] i qulpiaent Tlie svstehl 
Isvlrtiiallv aiitcpimitb riu actual weight 
cpf an offrtisive snielJ iv \(n small, so a 
ciulHUi sjMiugc ptf this tv)>e will c>i>erutft ft 
wtsk Itefore It nc-eds siuKV/lng out Tltftd 
the night tlreia in lurus live sleaia through 
tlie svNliun distilling all the cpfrcmslvo ma¬ 
terial In c-on(**nirated hum Into th* Itiv-box 
of the' bnllcu* where tla lual destrovs th© 
smells When tlie tittlsm has lieen revlvl- 
rted In (IiIh wav It Js again a clean thlrst> , 
siMinge readv for work Siicli decpdorlring 
(Imrcoal has liecn used three vears In 
wiiae cases wltluuit deterlondhtn—nulter 
It seems to Improve with use* and one shcpptcoining of 
activated lurlton as inei c banrllHc Is that c iistomers buy 
It HO InfrHpantlv and for scane puiistsoH onlv ohee 
It miiv Ih* Mud there Is somoiliing worth wulng in th^ 
odor front >oui factcpiv Mr gases not offniHlvc at all 
are cllssipatlng gocpcl materlul as thev pass out Into the 
almaspheie lUc wiihk gtin c reap il In fenuentlng com 
for example ccpntatns acetcpne hutnnol and ethanol, 
whUbcanlu cauglit bv tlie caiI hui sispnge and ic*<stvered 
hv dlsMlbdbm Gasoline ale o|m) 1 l»enr/p| ether and 
other volatile Uciulds used as scplvimis In itiiinv Indus¬ 
tries and largelv lost tlirongh evaitoratlon are now 
re<‘ovc red t»v treating them as tliougb thev were olfwt- 
slve smells (,ascpllne Is also evtiueted from natural 
gHH, thus far one of the prlnriiml Industrlnl uses of 
nctlvaUsI carbon and Ilglit oils as well as sulfur ex- 
Iracled from Illuminating gas before it is sent through 
the mains to the consumep 

The principle Is sound but still so new 
that the practlee fern different Industrlea 
must sMlI l)p worked otit hv engineers. 
Take the case of a garlmge reduction 
fdant us an IJIustnitlon where* there ar« 
several hundred million eiihlc feet of 
thlmnov gases duilv to l>e desidorlWHl 
fore the engineer tan design im apparataa 
for sue b puris)se*ft, tlie c hemlst must meas¬ 
ure wlial he calls the stetuh land of 
garbage gases In ettnictlng gasoline 
from nalviral gas he liaH tlgured Its weight 
per cubic fiM>t of gas rlw pounih* of ga* 
{< OHttnurd on paftr 




The general lay out of an installation using activated carbon for the ehmma 

tion of ntenches 



Taking tha odor out of (he packing Industry by aid of a new proceas of dry rendering 
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Our Point of View 


Charles Allen Munn 
IS our moarnfQl task to record the death 
of Mr Charles Alien Hann, the late PresI 
dent of the Scientific Amerkan PubllshlnK 
Company, in the 66th year of hin age HIh 
death occurrod when our May Issue whh on the prewi, 
and In order to avoid the delay of one month In the 
announcement, we decided to publish an inwrt memorial 
which our snbRcrlhera received with the May number, 
but which was not available for our newHSt4md mples 
The subject of this memorial came of old American 
stock, the And ancestor of the faiiiHy to settle In 
America being Benjamin Munn who served In the 
Peqnot War Fn^m him descended Ileuben Munn who 
raised a ctmipany and marched to Cambridge ut the 
time of the T^exlngton alnrm call, and who subsequently 
Served under flentral Onk^ and was present at the 
surrender of Oeneral llurgo\ne ut Saratoga Ttie de¬ 
ceased WHS the H4*cond son of Orson Desalx Munn who 
In conjunction with Alfred KU Peach purchased In 
1846, a publication known as the StTKirrinr AnraicAN, 
which had l>een started In the previous jear It may 
truly be said that tlie history of the Scienth ic AurEi 
CAN during the seventy tight jeurs of Us existence Is 
the history of the life w*»rk of I he father and son, for 
Mr Cburleji Allen Munn after prepurulkai In Purls and 
In Princeton University, where he graduated In 1881, 
untnrod the olllcc of Munn & t^impany in that >ear, and 
thereafter until the time of his death for a period of 
forty three years, devutefi himself (losel> to the inter 
«MtH of the HuKNTiric Aufjcican and Us afilllated pub¬ 
lications and enterprises 

Mr Munn was at all tltnes an enthuslaslU siMtrtstiian, 
but, outside his buHlnews IntereNia, tlie suhjett whkb 
lay nearest his heart was Ills ccdleotlou of Aitiorivnna 
and especially his yi'aahinptonia which gre>^ to be the 
most notable In the country lie was one of the leading 
authorities cm Amcricam, rmd hts town bouse at 62 
Bast 66th Street, New York ( Uy, contained several of 
the best known iwrtralts of Wushlngtou bj Gilbert 
Htuart, Trumhull and Peale, the last named l>elng a 
full length portrait Tlie collection includes Wedgwood ^ 
portrait cameos meusotlnts, miniatures, diaries, letters, 
etc, of Washington and otliers of the foimders of th^ 
republic Students ond lovt r« of Imcricofm will rejplce 
that this fine collection was nlllod hv Mr Munn to the 
Metropolitan Museum of Art of New York City 
PoMMMstng an attractive personality Mr Munn gath 
ered about him a large circle of friends among whom 
his loss la greatly deplored Underneath his brisk husl 
ness exterior, lay a xery sympulhetU heart and It was 
rarely that any supplh ants for financial aid who fotmd 
their way to Hr Moxin’s desk were turned away His 
name was also to be found tdi a Umg list of phllan 
throplc church iH>ctaI betterment jind kindred societies. 

TYie deceased was a member of the New York Bar 
(pid one of the charter members of the New York Patent 
l^w Association He was one of the founders of the 
Essex County Country Club, and captain of Us i)olo 
team, and was a meml»er also of the UnBeralty, Cen¬ 
tury GroUer, MerchuntK Kacquet and Tennis, Union 
and Knickerbocker Clubs. He Is succeeded as Presl 
dent by Mr Orson D Munn, grandson of the founder 
of the Scifntxvu amboh an, who will thus represent 
the third generation In the ownership of this pubilea- 
lion 

Avrplane^Battleship Coruroversy 

n N OUU litsue of t>oi*emt»er, 1823, we pbblisbed 
an article credited to the staff and entitled 
‘Driving the Bomber to High Altitudes," 
which gave jwme startling Information as to 
the great advance which has recently been made In Jhe 
range and nocuracj of antiaircraft arttllerv The facta 
were furnished by a high ranking ofllcor of the Obast 
Artillery Corps, and wvre thereftnre fully authentic 
In «ur Issue of April 1824 we published an article 
^Bombing !he Battleship ' which was written by a 


member of our air service, who requested that his name 
be not used as the author—a not infrequent request 
which Is always scrupuloasly respected Unfortunately, 
the editor who made out the list of contents for that 
Issue was under the Impression that It was a staff 
article and so named it The nameless writer Is evl 
dentl 3 a strong partisan of the airplane side of the alr- 
plune-hottleshlp controversy, but since we had already 
published Admiral Gleaves* article “Has Sea Power 
Passed^" In November, 1828, and the aircraft article In 
December of that year, both favorable to the defense 
against bombing, we decided to let this bombing euthusl 
ast have his say and say It In his own hyperbolean way 
The immediate result of the publication of this last 
urUcle has l>een the receipt of a letter of protest from 
Major General Coe, C*hlef of Coast Artillery, and other 
artillery offlt'ers, who <‘ompla!ii that the spirit, If not 
the facts, of the April article are at varinneo with those 
of tlift December article Tile point Is well made, and 
wen [lent that the April article was not written bv the 
staff but by a contributor 

The position taken by the Scientific Amfiiican tm 
this question of the supremacy of aircraft over ships of 
the sea has never varied From the very first we liuve 
deprecated the extravagant claims of the air enthusl 
ttsts, and particularlv of Sir (now Admiral) Percy 
Scott Tlte batlleship never was, Is not now, and for 
mauv venrs to conic wlU not he in danger of being 
“swept from the sens" Scott's (or was It Fisher’st) 

' sack or scrap the lot Is picturesque and that is nil 
And in our saying this please do not suppose that 
we undervalue the great aclvan<*e which has lieen made 
In naval and mllltarj aerunautlrs For coast defense, 
for scouting, for spotting (after the enemies planes 
have boon shot down), and wader eeveptionally /utw 
tf6/e conditiom for torpedo-plane and bombing attack, 
the airplane has an undoubted value-limited today 
capable of great development In the future But until 
that development has proceeded to the point where the 
whole game (.an he lifted from the sen Into the air, let 
us hold on to the well proved system which we have 

The Great Flood at Panama 

H ome twenty years ago when engineers were 
deciding whether to build a sea level or lode 
canal at I’anama, the controlling physical 
factor WHS the enormous floods which often 
descend upon the canal from the Phagres Klver during 
(he rainy season The optsments of a sea level canal 
predicted that the enormous rusii of water coming 
down the Chagres would produce currenig In the canal 
wlilch would render U tumavlgable and threaten Its 
very existence 

The advocates of the locl^ canal claimed that the only 
way to handle these fiioods Was to tmlld n huge dam 
at Qatun near the mouth of the river and form a lake 
over 360 mlleis In area which would catch and hold 
ihese flood waters and prevent their destructive eflbcU. 
That the sea level canal advocates were correct, was 
proved last Oitober when the ISthnsua was subjected to 
on unprecedented rainfall lasting a week, and there was 
R flood dtschargo Into th# canal that broke all x>revlou8 
records. 

The dramatic details of tills flood are described by 
Governor J J Morrow of the Canal 55one In an article 
In the Military Engineer, from which we learn that the 
probable Inflow to Oatun Lake at the maximum period 
of the flood was between 260,000 and 800,000 cuWc feet 
per second, snd that for twepty-four hour* on the 24th 
of Octolier the Uhagres discharged Into the lake over 
ITiOOOlXiO.OOO cubic feet of water 
Now Qatun had not only to receive this huge flood, 
hut continually to get rid Of It It was fbr this puepdse 
that the splUway at the center of the Oatnn dam was 
provided with fourteen gates with a maximum dis¬ 
charge capacity of 200,000 cubic feet per second Prevl- 
ons to this flood, the opentog of seven gates had been 
sufficient, but ns the downpour omtlnued, two more 
gates hsd been opened, aiod then two more, making 



eleven in all, and under these condltUms a flood of 
156,480 cubic feet per second was pajislng throng this 
spillway (During the whole period, of the flood from 
October 22d to October 27th, Inclusive, 42.4 mllUon 
cubic feet of water were wasted over the spillway 
This Ih equal to ten feet depth of water over the whole 
166 square miles of the lake 
Except for s(»uie slides and wash-outs on the Panama 
Ballroad, and a large slide Into the Canal which did 
not seriously Interrupt traffic, the canal, thanks to the 
watchfulness and energetic action of all the canal em¬ 
ployes, passed through this ordeal practically Intact 



A Machine That Makes hs Own Repairs 

flllB other dav we lieard a man grumbling 
about the doctors He roundly oiserted that, 
as diagnosticians, they were but a sorry lot 
“Komethlng goes wrong,' he said, “with a 
complicated mathlne In my factory or a delicate Instru¬ 
ment In my laboratory 1 call In a profeMlonal engi¬ 
neer or a skilled mechanic He very quickly locates 
the trouble (that is to say, diagnoses the case), read¬ 
justments or reimlrs are made and the worry la over 
Now the body Is a machine and the doctor la the pro¬ 
fessional engineer He has si)e!it a lifetime In the study 
of this machine, and he has at his disposal all the 
uccumuluted exiierlence of his profession for ages past. 
Something goes wrong with this machine You call la 
the doctor, he diagnoses, prescribes medldne, diet, etc 
You follow Instructions faithfully, but with no results. 
You try another doctor—same result You go to a special¬ 
ist, to two or three of thou, and you are lucky If yon 
don’t collect as many different diagnoses and end Up 
on the operating table No take It from me, the aver¬ 
age doctor, 08 the professional engineer of this machine 
we cull the human body, simply Isn't In It with the 
mechanical engineer In flndlng what Is wrong with a 
niHchlne and setting it right ' 

Then we pointed out to our friend that to compare 
the most ingenious and perfect ntecbanlsm ever made by 
man with tlie hujuan bod 3 , was as foolish as to place 
hla baby's go-cart in the same class with a Rolls-Boyce 
motor We asked him to consider that although the 
modem high-class automobile in respect of the Ingenuity 
of ite design. Its power, durability, speed and ease of 
ccmtrol, may be regarded as the most perfect rnechan- 
IcaX triumph of the age, It Is but a cblld s toy In com¬ 
parison with that crowning triumph of all creation, 
man. Not only Is this body of ours a heat engine, with 
an efficiency undreamed of In any heat engines of man’s 
construction, but It Is a self-contained chemical labors 
lory;, In which are carried on, ceaeelesaly and surely, 
scores of dtfterlng elaborate reactions for the production 
of the substances needed for the growth and repair of 
the body 

For one point In which the man made machine may 
go wrong tliere are a tbousand where this Infinitely 
ct»uplex hitman machine may slip Into trouble We 
bode him be fair to the doctor by recognising the In- 
flnlte complexity of the prt^Mem of making the right 
diagnosis tn a complicated human dtsaflke 

And then, to drive in the last nail of convlotldtl, 
dwelt hpon the morvelont fact, that the human maehhMr 
is sel^^epalring To match that, the automobtto vroahT 
have to be capable of hulkUng up the walu of ite eytta« 
ders, the surfaces of its piston rings and the 
Its valves, continuously, and In the exact jneasare Ifl 
which they were worn away And as fdr tUtek 
(hey would have to.fabrlqate new mbbar mt tiflada 
as these were ceaselessly disintegrated; and 4 
deep gash was cut 1ft the shoe, molpcYite by 
nevF rubber would have to be built up by the Urd 
automatically, until the wound yry^tf Y^iolly 
Althoui^ It is true that but flor ms ' 
power of self-^repair, the doettff* alt^l wnfo o fli 
indeed, be Ip a hopeless quandary, am taay at 
ssSured of thU that the most dUfleuBr jtpsie In 
t garage or a faototy Is slznpttdty itsilf dtenparM 
with rcflNdr work 1ft a ho^tal of gtek roen. 
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Here and There 


A MONU th« luoflt wvifluy of the h edenil ilovemmcnt h 
^ acttvJtleR* und far from the leaut int^restlnK tltereof, 
are thoae of the Hulllc Heultb Service of m realiRe 
the extent and the wide variety of the work under- 
takei;i by thia bureau Many of uh oven are quite with 
out any adequate concept of the wide Held over Hhloh 
theiuibUc health euRlneer today muat aprend his lalKtra 
With no pretemte of covering this field but tuendy to 
Indicate some of tu more Interesting unglett, * ttere and 
There thU month la given largely to u d]Hpla> of 
several Interesting perwmnlltltH and se\eru) interesting 
undertakingB of the PublU Health Service 

OOMVl of us live to eat, and others cat to live In 
^ dlvldunls of wliom the former may 1>e suld are fairly 
welt confined to tlie hniium i me, but of those organisms 
who make the ulworptlon uf nourishment a mere pre< 
requinlte to living nitlK*r than the < hh f aim and iiinbl 
Uon of life, we humans are u dlstln^ttfshe<{ minority 
The dark gentleman of the adjoining idi tore serves 
meals every day to ti pf^pulation vustU exi*eedlng the 
sum total of the ^vorlds human Inhabitants He is 
*chef’ to the oolnnles of bm terla mulntiilmd In the 
laboratorlea of the Public Health ServU'e k J Itender 
Is his name, and every day he prepnrcH home 6b00 tubes 
of soup-llke nmterlui of one mirt or another for hl« 
minute chargee The finest hteuk, eggH, iKJtatCHS gcla 
tine, milk ond other edibles contlng ntlhtn our own 
understanding of the term art employed together with 
numerous chemhals nwesHury for tb< life of the germs 
that eat them, and fulling rather outside our own 
dietary field The atatenunt that Mr Header feeds n 
clientele far surpassing tlie Imnmn total follows frtan 
simple niultlplJoatlon The tuh<*s of w filch he puts tip 
so many during the ctnirse of hla day are designed to 
feed, on the average, ttn blllhm lauterlu each NVe 
don’t want to put an undue drain u|H>n the ctunpfwiltor « 
supply of xeros H4 i we leave It to the reader to find for 
himself how many residents of Hntle 
Sum 8 bug hotel are fed fniin Mr Bender s 
unique kltch^J 

A NOTHKR interesting Job In the Pub¬ 
lic Health Service Is that of Dr B. 

T Wherry whose portrait adjoins In the 
comer of the laige To Dr Wlurrv fulls 
the task of attempting the purlfliutlon 
and, presumably, the ultiinale Iwdotlon of 
the imjwrtont vltamlnH and obviously he 
l8 culled upon In the ordinary course of 
this work to make u great many Identt 
fimtiona of chemical sutmtances whiih he 
finds In and Isolatea from the materials 
upon which he Is working Ordinarily, 
chemical nnalvsls or clienilcol ld**nl!flca- 
tlon without some preltv definite lend that suggests 
wbot to hvok for Is a pretty hmg winded task Give 
the chemist a white powder and ask him what It Is 
and If you withhold all Information whicli might serve 
h8 the bnsls^of a slirewd guess that would Indicate 
what he may most hopefully 
try first It Is largely a ques¬ 
tion of good hick w hether his 
answer will l>e reached In an 
hour or a week But Hds la 
too slow for Dr Wherry’s 
work, an answer must be 
forthcoming more quickly So 
optical methods are resorted 
to, and Instead of analysis 
through test tube and retort, 
he uses the spectroscope and 
the nilcroBTope He Is shown 
here, working with a petro¬ 
graphic microscope This In 
atrument was designed In the 
first place for use In optical 
analysis of rocks Jiut by 


of various tv pen, It maW«'« It p<aialblc for Or ^Vhe^r\ 
to get a very rapid qualitative analyslH of odini sub- 
sttUU'Cs, the optical pr(q>ertli'< of the spediianR VHrylng 
In Huch u way us Iht} art passed from one oil fo an 
other 08 to give their c<)iiiiM)Hltlon away ver> ratildlv 

TWO particular danger attuchen to the work of Mr 
Bender and Hr Uherri But tlu Inlal J’dblh 
Hettltir* mujjl remind us of medical imirtvrs who have 
given their llviH In the ln\(Mitigation of deadh (list uses 
and slnct uU the deiulB diMUses art md fult> Invtwfl 
gntetl It follows tiuit tht rt imiHt still Is* d<me waiH of 
this mrt of thing The mont perilous work iKdng tar 
rled out hy tl»t feervite rlkht now Is rnlla r miHtnsa 
liomtl, compared with the allaeks of irnsj veurn ujnm 
yellow fpvtr, malaria, and other BViectu<ulai jdaguOK 
This time It Is nothing more theatrhat ihim tin »iTort 
to control a polstmcais \umhI thk whkh Infests certain 
rcgl/)ns of Montana, making thest lari,cly 
uiilnlmbHablc hv vlrlm (d Hu fact tlmtlts 
tdte Is usually fatal to humans Dervui 
Lcntor andvrHorii Is the name of the little 
IMMi and I K S|)encer Is the name of 
the d‘>ctor, imrtraveil herewith, who Is 
4 onduoting the assault u[Min him By way 
of vivid pr<M»f that the work Is dangerous 
we are Inhiniud that two members of 
the Public llenlth Servhs and one of the 
TbskefelUr Institute luivt already met 
tliclr death at the bands of the vhlous 
dernmoemtor Dr Spim t r « particular un 
dcrtaklng Is the seniih for a serum that Dr U R. 

will confer Imiuunitv against the ticks 


(pient iSTteunh )towe\er has 
Ixsn C4jnduoted In ctHiperatlon 
))e t w een lotton and silk 
makers eiuh socking djestlint 
would applv Ui Ids own prod 
net Hn4l have the otla r un 
colons) iiuduwUh viirhtv of 
(htse Is now avaibtbk*—n<i Icrs 
Htven hundred odd It Is 
tlurefore miw p4is8lblc to us* 
the 4|oubl*Mljelng jirtK’esM f4Ji 
a very widi range of e(T*Ht«, 
lus|(nd of being limited to 

about sl\ slmide jtdurs as has luntoforo been the 
ciisc and tlu protHMiS is iigarded as of prime Impor¬ 
tance t<t the weaving and bosh ry industries of Britain 
Die stiitemeni, with Its suggestion of ralnbftw h*)se dyed 
at II slngU dipping and tlierefore wltldn the reach of 
the modest purse, Is siiUlclentJy nlunnlngl 
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working wUli Immersion otU 


bJte KxperlnMnts are prcigrcsalng with rabbits and 
guinea pigs, and Dr ‘spenc-er la about t*> transfer the 
si-ene of his experiments lo tli© infested region of 
Montana, bearding the lion In hla den, as It were 

CQVIVTING through tlu* ndcroScope at 
^ ficaiii strange or familiar carrier of Infw 
tion Is hv no naunH the extent of tlu Serv 
ices contaet with bugs and hatterla lliey 
have a r* talar staff artist, whose whole 
Job conslsth In making large size drawings 
and pfilniingH of genns tluif are Invisible 
to the public e>e, and other creatures of 
Rindinr sort Un» of bis recent produ* 
tlons was n large painting In natural 
color of the otimrawi stable flv, who Is 
eligible for this treatment at the hands of 
a germ artist becaqae he ts allc'gcd to lie 
the currier of the Infantile puralvsis In 
fecthm ProfeNwir Wilder—pardon our 
B«i4*r neglect to Introduce him, U H Wilder U 

the name and at the top of the third 
column you will find the (lortrait—had to use up no 
less than fifty flies Ui making this pUrthular bug plr 
ture beenuse they iir* so fragile that they cannot be 
pnde4led against acchlental damage Profesaor Wil 
der’s mnstcppleces are employalike In serious '*tu<lv, 
and for purposes of propaganda and public education 
HU work U a phase of Govemraentul activity pretty 
far removed from our grandfather's concept of public 
busInesH ’ 

CRVEILAL years ago there was developed In England 
^ a process for dyeing in two colons. In patterns with 
u single dipping This apparent comriidlctlon U re 
solved Into common sense when It U explained that the 
fabrics for such treatment were woven In silk ami 
cothm materials combined dvea being used wld* h would 
’’take” on cotton but not 4»n silk, and vice versa Tlie 
giKKlH being dipped In o mixture of two surh dves one 
would color the c*)ttfm and one the irtlk and tht desired 
effect was produced But the appllcahlllty of the 
system WHS greatly circumscribed by the scarcity of 
dyes which would affect the one auhetance completely, 
ond leave the other absolutely untouched, and which 
at the same time should be commercially fast Subse- 


inoIHTlirfTJS, or for*Hi ojjo U the 
miiiie of the intCKt uHvdrunt fur rank 
In (hi g(^ealogt(al list to whUh Mr 
llrvim oIT* rs svicti vlol^-nt exi'Opthms coo 
Dinting man with the lowtr unliiialH He 
lived In the hills of India, In Miocene 
duvs Hts reiiiuliiH—Hudi ()f them as we 
have—w* re dlMe4iver*il bv Mr Bamum 
Brown ene 4>f thi most Indefatigable of 
pxpl(»r*rs who Is on the stalT (►f the 
AiiieiUfin Muwuni Natural History 
Bp«nctr H* was Q big f*llr>w the sl/e of the gor¬ 

illa The elevailons mid furrowH on the 
tr4>wuH 4>f the t(‘*.th follow m (Jfwicly tliost of the Nean¬ 
derthal man that Drs W K Gregory and Milo Hell 
irum *)f tht Miweuiii are liulined tn ngard dr>opllhecus 
as tilt tbwesi approath yet found to the nnccHtor of the 
entin* fjimllv of apes and liinnanH Tliere are rimlltr 
panilklisitiH iMtwiH^n tin tc^eih of the fore^ ape and 
tUow of ci rtuin Austiallun r>eo|des, and other* who 
lire aliumg tlit most prlinltlvi of existing humans 
IVntal comparison rniiKi l>e mud* on this Iwsis, because 
the (lvlllzc<l wlilte and vcllow rntt's have without excep¬ 
tion lived for so many years vqHm u diet largely agri 
(ultnral that great nlternthms In tlietr teeth have taken 
place, masking fhtlr original charm lerlstlc« completely 

rpiTAT uirtr recklessnesH In the dlHgntwls and treat 
nant of diHeose m no( ettuntenant-ed even under the 
Io(j«e IlcenHo laws that permit the practice of various 
nond* script w IumiIm of treatment, was demonstrated In 
April In NVw York A prarillloncr of what must be 
ngardtsl as among the most respectable varieties of 
these mtNllcnl hangers-on was ralle*! In to treat a IIUlo 
girl who, In jHtlnt 4»r fact, had tllphthcrla The freak-o- 
puth never ftuiml it out until It cunie time to apply for 
u death (srtlfleate wlddi very fortnniiUly was the one 
thing that he could not Mipply hitnwlf On the very 
clear basis of tin post umrietn dhignosls, plus the atat©* 
m< nr bv the attending j)roctltloncr that he did not know 
what his patient was suffering from a conviction of 
umnslaughter was ficiure*! against the man whose ml*- 
hnndllng 4tf the ci-ie prevrented the lalUng of a real 
phvslchin until t<Ht Inf* 

riEAII'^ rs from nil over the country are gathering at 
Washington us we write for the spring meeting of the 
Atnorlcun ( (lemlcal Society whtdi will run from April 
22nd to 201 h The keynote Is to Xw- given in two ad 
dresses of the opening dfl> ‘*Tl>e Atom as Seen by the 
PhvshiHt,” hv H Y Mllllkfln, Nobel prize winner and 
long time Professor of Plivslcs at Chh^ago and * The 
Atom n« Seen bv the Ohemisl,” by G N liCwls Willard 
Glhhs metlallst and Professor of Chcmimry at Call 
fnmia In addition to (he discussion of atomic pbyilos 
nnd chemistrv, other topics which will loom large oD 
the i>rogrnm will l>e industrial chomUtry, alcohol manu 
fncttire, and helium production There will lie a apec 
tQcular display of the progress of chemical warfare 
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SClSNtlFIC AKEtlCA^ 




Telepathy and Radio 

Results of the SaENTiFic American Test of Thought Transference from the Broadcasting Studio 

By J MfUcolm Btrd 


. . ' 'iLTHOrOH Iht* formal work of our 

Pwxehlc In\e»tlj?atl<)n (oinmlirpe 
IK holly til the tteltl of ttu objec 
live, the HUbJeclho Ktiie of the 
lMi)<.hlc vh^lure 1 h of sufhcient in 
terwt and linporiHntv to Justifj 
jwrlodlc revorHlon to it H«) when 
oppintunitj ppewntcd itself to make 
un experiment In telepathi npf>n 
an unnsnal thfough the WOU ItrondiaRtlng 8ta 

Mod, we SeiMd It, The cenenil Idea was for the metn- 
hers of the brnadonHtlnic K>*oup to hx their attention 
Upon sluiplP words phtiiren ideas etc and for the 
members of the radio nudi*mre to try to reproduce 
these Tills, of timrse lu the traditional technUiiie of 
telepathy expt^rlnienis the onlj novel feature was the 
iwe of the radio 

The phlloHoph> Hint dhtated this (holce of niodlnm 
hae been much iidsimderKtiKKl There la teroptatino to 
aripie that teletiathj must be effected by transfer of 
energy from brain lo hraln and once we have said this, 
we are bound to talk nhoat waves and to draw analogy 
With the llglit wave and the radio wa\e Now it would 
be among the a priori posalbllLttea that 
telepathy is an electmmagnetlc phenoim^- 
non and In thla eient there would be 
good proapecta that the radio wave might 
act aa a “carrier ’ But It was not for 
thU reason that we worked over the radio 

The fact la, with teleiiathy aa with other 
pgyctalc manifestations, those In l»e«t con 
laot with the phenomena are Inclined to 
regard them a« relativistic in their modus 
oporandt That is they are looked upon 
aa aomething to which the ordinarv cate* 
gorlee of time and space are not appU 
oabl*. so that the attempt to fnniiulate 
thorn In termi of these classical concepts 
would be as futile as though we were to 
try to define the color of a sound wave or 
an electric current If this Idea Is correct 
there is no reaaon to anticipate that the 
pr ea ence of the radio wave would have 
any effect good or had, upon the attempt 
to communicate telepathlcally 

Telepathy ts. Gneastng 

Now this atteiupr Is easily made, hUt 
to estimate the success attained Is hlghlv 
compleic Suppose that I think of the 
name of a certain city and suppose, for 
atattstlcftl exactness this be one out of a 
Ugt of fifty Suppose I ask vou to try to 
duplicate my thought Obviously, in re¬ 
sponse lo tWa, the name of one of these 
50 cities must come into >our mind If 
you dont get the right (»ne telepnthkalh 


time And of course, it also affords a very promising 
ttosslblilty of um^overing a fow noteworthy telepathic 
sensltivea Of the hundreds who respond, few, If any, 
have any idea whether they are M<iisltlve or not, 6f 
I hose wtio get several Items right nn the list of a given 
evening, further Individual Investigation may Id^tify 
one or more as pmuilMing material for further work 
Though this test was engineered by ttie SciKiinnc 
Aukbkan ns such, and not by our psychic committee, 
we had the cooiieratlon of Drs Murpht and Oarrlngton 
of the committee At a previous test in Chicago, by 
Dr Murphy and others, there hud lieen a battery of 
forty-odd ‘senders ' The idea was that ue don’t know 
what constitutes a good “sender ’ so the bigger the 
crowd the more chance of getting ot least one good one 
But islCh so many present) the numbers, words and 
pictures whose transmission was being attempted had 
to be posted on a blackboard, vhere the reporters, 
among others, could see them Though pledged to 
secrecy, the gentlem«i of the press began publishing 
the correct answers at noon on the following day, so 
all replies post-marked later than this had to be dis¬ 
carded In our own case, we decldetl to operate on a 


Ing, since the matbwatlcal probabliitiai 6f a porrect 
guess wete but one In a thousand, Tbp nundi^ ll|4 
been picked at romdotn, off a letterbegd, we wefe 0 om^ 
fldent that It possessed no favorable or uAfavoratde 
lisychologlcal a^es WO were interested, ho^v^t^ to 
note that tlie only number getting more than one or 
two votee was 909, with move than a dosan This ts 
doubtless because the more or less “ocuult*’ character 
of this number brings it easily to^ tbs mind, espedaily 
of people having aome Intereet In occult things The 
same number dominated in the answers to the Chicago 
teat 

One might incline to attach importance to answers 
that give one or more digits, correctly and In correct 
place Now I have a conversational trick of lUastratb^ 
my remarks by a numerical example, with a definite 
number* choecn at random on the spur of the moment, 
and I have long been oonsclons that In these numbers 
there Is a heavy over proportion of sUea and sevens. 
The Chicago tests ran heavily toward rixea, and theirp 
can be no donbt that In the general case, certain dtgtts 
are psychological and others unpsycbologlcal, Bo opo- 
rlusfons regarding digital success should be drawn with 
much reserve. 

The Importance ot avoiding a heavily 
psychotogical selection of the Item fOr 
transmission is well lUostrated here Of 
those who answered *909,“ all would pre¬ 
sumably have glvsn this answer whatever 
our number were Where should we have 
stood in rating this test, If our number 
hud been 009? 

For our second test, we used the outline 
map of one of the 48 States, asking the 
audience for an identification, Ttough 
chosen at random from a pile, Indiana 
turned out fo bd an unpsycbologlcal selec 
tlon, of 470 answers, instead of ten cor 
rect ones we got but two, while of those 
who availed themselves of the opportunity 
to name two Items if they got two a^ 
proxlmately equal ImpreaolDna, three gave 
Indiana with another State 
Now one {dcklng a State out ot his own 
psychology will usually hit the State of 
his residence or on adjoining one, or If 
ho dodges this pitfall, he is very likely to 
take lUgbt in fancy clear across the con 
tlnent, coming down in Florida or Texas 
or California Indiana then occupies an 
In-between po8ltl<m, and Is an unnatural 
diolce 

Test 8 was double-barreled We used 
Uie frontpage head and date-Une from 
one of the New York newspapers, with the 
advertlsemeDt of a certain department 
store We asked the auiBence to noma tbs 


THE SEARCH FOR TELEPATHISTS 
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The above table summarises the results of the Examination of the 
returns from those subjects who got more than one test right* It shows 
that the people who one test right displayed, In general, no more 
tendency to get something else light than did the bulk of the respond¬ 
ents. ^The exception to this In the case of Test 6C is given an increased 
potentiai significance by the fact that it was this test which, ooneidered 
on its own merits, most strong^ suggested that telmthv may have 
been at work. The figures in the column **chance of getting another 
correct answer” represent the fractional probability of success in one 
attempt, with the omission of tim decimal point, they would represent 
the probable number of successes tit 100 trials 


you must get the right or n. wrong one 
but of your own psychology If you were an unthinking 
machine, we should know that the chance of vour nam¬ 
ing any particular citv was exudtly one In 50 But >ou 
ars not an unthinking machine, you have associations 
Vtth some of these cities that bring their names Into 
your mind more ea«ll\ Hmn those of the others How 
then are we to pHttmnte the chance of your naming New 
York or Galveston rather than AUnmy or 8t LoulsT^ 
When wo come to actual scoring of a series of such 
tests, this factor works both wavs. If mv choice runs* 
toward cities that are natural psychological choices fbr 
you vou will score more hits than yoa are apparsatly 
entitled to. and I shall suspect vou of telepathic sfttsl- 
tlvlty when you are Inmaent <if this. If. on the other 
hand. I habitually name cities that are unnatural for 
you to name, your guess-work score will be so low that 
you may actually have considerable telepathic success 
without running sofficleatly over the apparent matbe- 
maltcal probabilities to attract my attention 
The mere fact that must get a lot of data Ijofore 
we can apply (he theorj of probability, plus the com 
plication which comes from the addition of psychological 
probabilities to mathematical ones, requires that we 
experiment a great many tlmos with the same subject, 
or experiment once or oftener with a great many sub¬ 
jects, before we attempt to formulate results. The radio 
affords a meuns of experimenting stmultanoously with 
a very largo number of subjects so that a aignlfictmt 
array of dHta mo^ got together In a minimum of 


basts that would insure secrecy in the stndlo, so we 
used four senders against all of whom Some suspicion 
of telepathic sensttlvaiess might fairly bo held. 

Trying to TelepathUe 

The procedure was simple Speaking into tbe trans 
mitter, I said “For ths first test, the members of the 
broadcasting group are concentrating upon a certain 
number between 1 and 1000 The members of the 
audience will try to get SB Impression of what this 
number Is.” The number in question was writ 

ten large on a slip of paper and during ray remarks 
and for some seconds after, I ond my collaborators 
concentrated visually and mentally upon It Of eight 
items on the program, one was double-barreled and an¬ 
other involved four separate answers so that in all. 
there were twelve opp^unitles afforded the members 
of the audience to be right or wrong At the end. they 
were asked to mail their memoranda of thetr results to 
me. and 480 of them did so The number woulfi have 
been larger, bad It not been for competition with two 
other local broadcasting programs, one cannot gat ua- 
dlsputed possessloQ of the New York air at any rational 
hour of the day or night 

Through failure to receive or to tttderstand the ques¬ 
tion, or to get any definite imprewloii, there were nu- 
inerous blanks on single test*, so that the number at 
answers tabulated varies. Of 4ffr replies to the first 
test Done gave tbe correct answer This is not sarxirhi- 


paper (the rimer) and the store (Saks) 
Here, obviously, unless one dlsplavo' real streagtli of 
character, one will name one’s usual paper and one's 
usual store. Jn any event, a lot of people most have 
the paper right, gtnee there are fisw ^tematlvos, so It 
Is not at All surprising that 78 respemdents out of 446 
named tbe Times The matheiaattciil and psychological 
probabilities would dep«id opon numerous factork» )biit 
if these were estimated, they would give a figtird not 
faf removed from the actual score There is a dlsttoct 
drawback in using a test for wbich tb« possible cMces 
are so restricted Any small number of fUe- 

cesses la bound to be swallowed nP end lost tke 
statistical fiature of the case; and one hirdtyinitpEtds 
enou^ telepathic successes to slter thO scote 
from wlpit Chance would dictate. 

Sxami^ In PsydiOlsgy'^ 

The choice of Saks was, of coum, «n nptrqrdl^blAm 
one^-ito fket, defiberatisly so The mtik 
tbe largest cficntele are undoubtedly, film 

bel and Uitc^A and 1 purposely 
the larger part of the replies } 

Saks ws| named only three - v. “, - . 

for the fftwrth tCst X jfiii^dsd W 
eyes and tumod its hqnds Hpidly kfifiM r^do#^ 
fbur sudors Coae^ltmtSd Ofi tfk tiM ft 
Stopped, and tried to jmt ^1a ffrosk tn 
This tost ansa cefUlmy tm froth 
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Our Abrams Investigation—IX 

Results of Tests with Genuine E.R,A. Apparatus and Genuine E.R.A. Technique 


R th« tiast fmir months or mrir« certain 
electnmlc societies und assodntluOH have 
been engaged in forming spetlul 
tees and fommlntltlg conditions to the 
end of actively 

cooperating [■ ■rsTT'.-'T' : 

>Vlth us in cmr investlgstlon 

of their methods. Long be- T^ U todlUad 

for* now we were given to aEUEs i 

qnder*fimd that carefolU fliwlfceM 

selected electronic print! hatks 

tlonere would be assigned to __ 1_ 

the tgsk of undergoing our sr n ti 2 i 

Nlmt>)e tOstSr Indeed, with a u o a o 

view to taclUtatlng such co- *8 o J o 

otieratlon, w© went so far as ® i u i 

to outtlfie the prtdwible nu 41 s ! 2 

tur* of imr torts, with the 4 # L R r 1 

result that many of the elec-- 

trohio workers tried similar -llj ■ ■ ■ ^ tg - j -™ 

tests and drtemilnod fv»r 

themselves just how Hclentlhc their methods were and 
liuw much they could luqie to prove before an liupar* 
tlal body of Invertlgators. 

MeahwhUe, time dies Month after month gr^ by 
AVe are asked to ualt for thu and 
unit for that We are told that the 
teehnlQue U not quite perfected to the 
point where our simple tests can be 
undergone with a fair degree of cer¬ 
tainty as to results. Alsu, we are 
watned again, the B. B. A and other 
etectronlc workers must he assured 
that are really sincere Investiga 
tors Wore they can entrust their 
«ork and tbelr reputotlon In our 
hands. And so It goes. 

But this committee, engaged for the 
pogt eight months in Iniestigatlng the 
rtaithng claims of tlie late Pr Albert 
Abrams of San Francisco, and bU 
thousands of followers both here 
and abnuid, canmd wult ludednltely 
Were we asking fpr son)e highly In 
trlcate demonstration of rtectrontc 
technique, there might be fair cause 
for delay, but when U U borne in 
mind t1|nt we ask merely for a simple 
check-up on everyday el« tronlc dlag 
nosls, the case is quite dlirerept 
If, in the opinion of tb* electronic 
workers, their methods are hisuf- 
flriently developed at this time to pass 
a most elemoitary teat such as we 
propose, then In good faith and 
through honesty of purpose they 
should, without further delay, suspend _ 

'their present olectronJc practice They *he Ute Or 
should tell their patients that thev ®y 

are not sure Just what they ar© do¬ 
ing After all, human life Is too precloua to be (he 
subject of raw eyperimentathm or something worse 
than ttiat* as the case may be 
All the while, our comirdttee pfiK-eedi In the quest of 
truth. During the past few 
iponths we bav* been in con r Tr - rv; . 
rtattt touch with a group of p 

doctor* enlaied In studying --- ^ 

and spph^ the rteetrontc 

maednos to their own tech - 

imd pmctlcft Thew RATB n e 

doctort, trtio ei;|, well inown No n» w. n« no 

iKit wboee nemee afe with- 

)wltl Id aeowteac^ wltli onr n w « j ji w 

ID ttU, tovertiga « J ‘1 J J 

tWt have take» the anthop. *• , , 7 ? { 

tie 4 TMWwe eoniw of ln« 0 . ♦ 1 « , 

u flui m&cieco „ ,1,11 

nlra ijiDlKied with the t» ' i t t b n 

AhiitiHi --- 

rw ^ pUlf)m» of out I I I “i,i-"-rr- 

likrfte otta^ thw foliowetl 
^BM^SSraatecbnlane AHbongh tbeee 


By Austin C Leioarboura 

focftUry to th« Setontifle Am^ricAn AlHsm< lnv««(iffAtion CommlttM 

widely used and mlsiwwl hv the M It A men-' ihpv 
have displayed the utmost willingness to (‘oopernte with 
US in every way becauHO rlie^ themselves ure Ktil) cn 
gaged in experimentation As the result of our series 


TabttUtod RMubag• for Blood SporimoBS in tho AHMipt to Group Tho«« of Idoatical Sourco 
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of blood specUnen tests, rcportetl in Uio following the 
spokesman of this gmup writes* ‘^What you havi ihmc 
already with us demonstrates that we, at least, are 
not able, with the equlimient we hove, to td<k out the 


Th* late Dr Albert Abrams diagnosing a patitnt's condition from a blood spodmen 
by roeani of resistancea boxea and the abdominal reflexes of a boy reagent 


same bloods." And (hat stafoniettt speaks volumes. 

Once wo had agreed tilth these doctors upon the 
abrtract proposition of a test In whUh they would 
attempt to Identify blood sivocltben* of common origin. 


RssmngenMpI of tb* fliiirt* for tbo Fiirposo of FodButfog a Cbock Up 
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would lie tlie Knmilost nmidvcr that would enable bUb, 
to guard Hulholentiv agitlnsl the ntieratlon of «haAcdt 
lie alwi ret^onmiended thiit of rhe six three be IdectlCflt 
while the otliei thriv Ik ‘singles,* differing an)dbg 
theiuHelves RH well aw frO# 

- ^ ~~ Uk Idemt( nl ones Anyoilrtt"^ 

, . ,0 ciMir^e ho advised, woolff 

KrcHtlj ...mpllcat, th» 
SKlUEa M mufheniiiUcul (*ontrol of CbW 

f^riiwm viitiinut yielding com- 

^3 fi ^6 ^5 l>en»atlnK advantages, 

From six specimens thld* 
21 23 3V >1 21 K) may be (hosen In exactly 99 

' I 5 2 dlfTenent w«j« Of thos* 

‘ 1 ° ® ‘ ^ ctunhlnatlons one and qobf 

I ' ® ® 1 2 j i will comprif* 

1 I n 0 1 0 2 0 Identical orlgllL 

I I K L L R K Mne of the reniulnlng cum* 

--- binntlons will mssKlate two 

I srrtj .l i»f the Identhoil specimen 
with one of the ‘^singtes"; 
and the remaining ten cmiiblDathais will consist Of 
HisKlnKAis, no tw 4 » of whUh are In fact Identical 
Stteiiklng mathemuUcnlI> then and assuming that 
the thclee la gmemed hj, chance alone, if this t*rt 
were repeated 20 limes, tliere sbouhl 
be one complete succesit, nine partial 
successes, und ten total failure*. If 
we try the thing JO tlnoM or more, w<* 
may expect tlmt tIUs ratio of 1 . 9 .t 0 
win 1)0 upprovlimitely reulised If 
wvi try It Just n few times, we mty 
expect that no will get i)ej^ap 9 on* 
full Mucceas hut hardlv nnj more than 
tlmt while the rest of tlu? trials wUl 
lie spilt about evenly between ctan- 
plete and jmrtlal failures. The elee* 
trttnlst must get considerably mor* 
than one full suecens iier 20 trial*, 
und very much more than nlna partial 
successes |k»r JO trials before he wlU 
have dune anything tending to oupport 
his claltiis. 

Oou)plete eJedronlc dlugnoots in¬ 
volves the recorUlnt, of tim otmu^ 
for n large number of rate*. Th* 
ideatlQitttion test, however may bq 
confined to Such few selecteil rate* ** 
the elvMtronlHt Judges to be lUffld*^ 
to distinguish betwmi two indivfid^ 
uals. Tile alleged sex mie, which I* 
claimed to lie found on tlw reagent** 
left side for a femnle subject and ccl 
hU right for a male, will naturatfy 
Ive one of theuo In addition to 
th© dtvotors with whom w© vv*er© worit- 
Ing chose the rales 42, &0. 5(1, ST, IJg 
Qod apedman /idequate set In tJtU 

reagent Huirse, no reference need b* 

made to the alleged pathology ef 
Iheae rale* under the Ahrams system 
A scries of tests consists In the detemifoatfon 
ohmages for the six rules and location for the aevttKAht 
for all alv of the Hisnlmens provided Series 1, II DlS 
III w,‘re pr<iK«cut«d <m (Si 
■ T .. ■: ^= 1 first dav, with a art oftHb*^ 

, ,, s|)eclmenK provided by tb* 

* _ health niUhorttiee of 

) RPECiMFNh I o r k State through 

— c<mrtesy of Dr WllHam ^ 

sfcHiEs \ \i P,irlt ^f. fteoonfl totfitj 

“'*» "o Mo rv., 

- —-— rurrlHl thnmgh, vrith * 1 *^ 

1 24 20 ^2 21 34 21 iitens provided by th* rtMl 

‘ " 2 It II 2J 3 tronic ©xffVrtmenter* tM*!^ 

‘ ! i ! J 1 i V 

J J i 5 occupied the third day* w^ll 

I 0 0 0 0 I 3 speriiiwiu 1^ 

i 1 L R R L L H '^ded by the doctor*. ^ \ 

„ — rnevwy liwt^mc*th*i*J|» 

,- 7 J„ mens carried MindIdetttUI^ 

tlon number*. In flerlegl 
lA* nolwdv present knew which speclmeng wer« 


thb^mciM^Atamia technlqu*. Although tb«e aanw w* called upon Mr, Bird a* th* •taff rnatlmmatlclun to lA* nolwdv present knew which speclmeng war* (dtat 

Vboiiadn of an iwprwwdvc report width define the^procedure dtvUmsly,the fewer specimens wt? timl until the key was consulted at the end ClM 

SfleM* m bartediSmi made tor the Electronic Re* use In the tart the more ofUm we can carrv it out in a final dux, Mr Bird consulted the ke\ Urt from 

AhrmraiM mMt by th® way. which I* b«i»g flven time, and Mr Bird advlwd that aix Bpwlmens tCo«((n«cd on pa^c ]^$) s 
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Getting Together on the Trafl&c Prohlem 

The April Conference, at Yale, of Those Expert in All Its Brandies 

By the SCIENTinC AMERICAN Staff 


NIQ of the first tmpreaaioDH tbut one 
ffets from any survey of the motor 
trafllc problem is that of tta t-Otn- 
pjexlty The mere statement of the 
problem Is nlrooHl a aufiU lent Indica¬ 
tion of this complexity Further 
eyldonce Is j^jlven bv the extraordl- 
narllj diverse ireutment which Ulf 
ferent States {five the some point, 
and by the extraordinarily diverse content of the motor 
codes of the several States, many nf them touchtojt In 
Kreat detail things which nro not at all the subject of 
legislative enactment hi others Then we have the 
Motor Vehlcifl CommIsslonerH of ton eastern States, 
After several years of close aAmK-tutlon and contact In 
an organisation whose whole business Is the attain 
iiitmt of imlformlty, totally unable as yet to agree 
among themselves as to the bcHt means to certain necea^ 
sary ends. 

Bach a complex problem Is to bo resolved Into Its 
elements. If at all, only after a great deal of open dls- 
enssion by a great many very t'ompetont people and 
after a great deal of publicity A long step In the 
sttainmcnt of both these ends was taken In the con 
ference on Motor Velilde Traffic, held at New Haven 
under the joint aunptoes of Yale TTnlrerslty and the 
Btate of Connecticut April Oth to llth 
According to the statfinent made In the Invitations 
i^t out, the purpose of the conference was to consider 
the causes of seddents due to motor vehicle traffic, and 
to discuss methodH for prev^tlng such acilclents The 
machinery of the ctmference conslHtod In addresses fol 
lowed by general discussion. The first day s program 
revolved about a study of the conditions and a state¬ 
ment of the problem The keynote address, and at the 
aame time the most important single contribution, was 
delivered by profmt^r John C Trmy, of tlie Depart* 
m«nt of Olvll BhiglneeriiLg of Tale University Profes- 
aor Tracy and his collengues were oalleil in some time 
ago by Oonimlffsloner Stoec kei of the Connecticut Motor 
Vvdilde Department The CommlHSioncr's office, since 
the Instaltatlmi of the compulsory reporting of accU 
dents wUch wc demrlbed In the Boientdk AifKRicAi* 
last month, had accumulated data regarding IQ,000 
accldenta. The big feature of this was that the acci¬ 
dent roll Involved was complete—they were not accidents 
sClecteo out of a larger total, but Included all Ooo- 
nectlcut's accidents for three years The Commis¬ 
sioner's office knew that there was great value In this 
mass of statistics, but did not know how liest to get Iti 
ont, and every attempt that they made to analyse theriW 
figures led them Into worse uncertainty Did the figures’ 
mean this, that or something else? Finally they got 
the Yale englneera on the job, and the result was a 
really brilliant analysis, and the moat striking graph 
leal presentation which we have ever seen given to a 
mass of data of comparable slxe Prtifessor Tracy's 
talk and th® ensuing discussion took up a whole morn¬ 
ing, and nobody begrudged the time 
For the afternoon of the first day. there wore two 
addresses. Judge W M. Mallhle, of the Superior Court 
of Connecticut, talked about "Laws Governing Traffic", 
and T W Salmon, Associate Professor of Psychiatry 
at Columbia University, discussed "The Mind of the 
Operator" The titles define these papers sufficiently 
for prosent purposes, so no further comment is made 
upon them, other than to remark that Professor Sal¬ 
mon's theme, the uncertainty and the fallibility of tie 
human element ran througli the cnrln* conference, and 
was stressed by many speakers ns constituting a doinl* 
nant aspect of the whole traffic problem. 

The character of the accidents that are ocenrring. 
the character of the regulation that U being attempted, 
and the character of the human mechanism involved 
in the driving of the car having been duly placed on 
record the Hec<md day of the conference was given 
over to talks dealing more or less dlreiUy with the 
wavs and means of prevention A B Meredith, Com¬ 
missioner of Education of the State of Connecticut, 
discussed the remedial value of education, us applied to 
the child K Q Payne. Professor of Bdacatlon at New 
York University, took a more general view and out¬ 
lined the \nlae of education applied to the general 
public Both these speakers stressed the fact that the 
habits and customs of a former day which are more or 
leas Ingrained In us, are nnsulted to the prefwnt era, 
and that we are unsafe on the public ways In direct 


proportion to the extent to which wo permit these 
habits and customs to control ns. In the child, it bu- 
camea actually necessary to overcome tendenctea of 
biological origin before die menace of the automobile 
can be eradicated. The Importance and the diversity 
of this element, one must conclude after listening to 
these two addresses, la seldom If ever reallaed by the 
world at large We roust choose between our can and 
our fathers' habits of mind. 

The subject of education having been thus covered. 
Colonel F Greene, Superintendent of the Department 
of Public Works of the State of New York, In charge 
of all road coDMtruction and maintenance in the Bhupire 
State, talked on "Highway Improvement.” He pointed 
out, us we did last month, that while in a majority of 
accidents some reckless or lmpro[)er or 111 Judged act 
by the operator is the immediate cause, the fact that 
wrecks are not scattered freely and uniformly all altmg 
our highways proves that usually there is, In some 
physical feature of the road, a conirlbutlnK cause with¬ 
out which the accident would nut occur And, as a 
road maker, be Is willing to shoulder the burden of 
removing these physical peculiarities, of making the 
roads as nearly fool proof as they con be made. He 
gave In considerable detail the efisentiol characteristics, 
as be sees them, of a road that slmll bo safe for auto¬ 
mobiles traveling at speeds of 85 and 40 mites per hour 
His paper was followed with the keenest of interest 
and attention—presumbly because everybody has bis 
own opinions about road-widths and curves and grades 
and shoulders and danger signs, and everybody wants 
to see how closely the expert approaclUNH to his own 
high standard of Intelligence Incidentally the Oolonsl 
gave another demonstratioa. If unotlier were needed, 
that experts don't always agree among themselves. He 
had driven from Albany to New Haven, and had seen 
several things on the Oonnectldit roads which hp criti¬ 
cised as undestrHble--at least one of them being among 
the moat cherished Innovations of the Nutmeg Statens 
roHd-hullders t 

The afternoon of the second day was glvos to a 
paper on Traffic Begulaticm and Control by W P Rno 
of Washington, D O , one on FoUco Methods by A, F 
Foote, OommJsaioner of Public Safety of the State of 
Massachusetts, and one on Laws and Court Systems 
by D A. Adams, Secretary of the New Haven Auto¬ 
mobile Club. Commissioner Stocckel closed this seeslOb 
with a brief sipunmry, and a rccommendatlcm that a 
penuuneut orgonlxaticm of the conference be elTlected. 
This Is to be carried out 

Oa the third day. Commissioner Dill, of New Jersey, 
outlined the procedure of a motor vehicle department 
as exemplified mainly by the things which his does, and 
In same leaser degree by those he would like to have It 
do The balance of the day was given to proMems 
peculiar to Connecticut, highways, street railways, 
public service motor vehicles, traffic policing of high 
ways and traffic policing of rlty streets being the 
points discussed 

Much of the material brought out at the conference 
will be available, n little later oh, for our use in the prep¬ 
aration of special articles going with considerable detail 
Into the matters specified by the titles For the present, 
we are content with this brief statement, because the 
conference was of ouch Importance as to demand atten^ 
tlon in this Issue, and nothing beyond this brief state¬ 
ment can be prepared In the very short time remaining 
before we go to press 

Walking on Red Hot Stones 

I N some parts of Aeda the priesta, in order to show 
their magical powers, walk <m red hot stones, Onie 
atones are spread over a fierce fire and the men tbm 
proceed to walk over them wlrhout any protection to 
their feet at all This achievement has always puuled 
sclentlstA a great deal for there is no dopbt that the 
priests really do walk on the stones with bare feet and 
also that they do so without Injury Many times the 
feet have been closely examined after the ordeal^ and 
have not shown any signs of being burned at all 
It bus bemi stated that the soles of the priests aw 
much tougher tlian would be the case with men acens- 
tomed to wearing boots. No doubt this Is trtta^ but 
even the toughest skin would soon be burned by the 
fleite heat The real explanaticm Is very tnterettlng 
and has only Just come to tight 
In the making of a fire a shallow pit Is dug and in 


the bottom of this Is placed the wood. TMs la overlaid 
with several layers of round stonea and the fire is 
lighted. When everything is apparently at a great hsat 
the priest walks actuta, and gets to the other aide quite 
unharmed Any scebUcat person who trlea to do the 
same gets his feet terribly homed* It hafi been dls^ 
covered that, alwaye, at theee tUnbs one kind of stone 
known as basalt is used. This Is of volcanic origla and 
Is extremely porous and moTeo^ver is one of the w orst 
condactors of heat known. It Is quite possible to have 
a lump of bosaU red hot at one end and yet cool enongh 
to bold in the band at the other end. Thoa the cunning 
priest knows exactly where to put his feet and os long 
as he actually avoids treading on the glowing stoines 
there Is no fear that he will get homed. Anyone who 
does not understand the trick would walk careleasly 
with very petnful results. 

The Locemothre ckf the Future 

*t IS far too readily assumed, especially by non¬ 
technical people, that all the great railways will 
eventually be electrified However, among the chief 
drawbacks to the realisation of such assumption are 
the very high initial cost, approaching a rebuilding of 
the ^allrDad^ and the very serious risk of breakdowns, 
which may even paralyse the whole system, Instead of 
a single train as with steam 

Viewed sentimentally, the heavy and eumbernus elec¬ 
tric locomotive cuts an Ignoble figure as a mere trans¬ 
mitter, not a producer, of power 

Can the ultra-reliable steam locomotive meet the 
challenge of this comparative newcomer for the do¬ 
minion of the Iron road? 

The simple steam locomotive of today Is undoubtedly 
touching Its limit, and Is extraordinarily wasteful, pu^ 
ting only some fi per cent of Its heat to actual uae. U 
has never previously had a condenser, as in other 
steam practice^ which simply means extracting further 
service from the Inadeqaate^ used steam by returning 
the condensate water, still heated, to the boiler Com¬ 
pounding, also, has failed, being the using over again 
of the steam In a second, larger cylinder at a lowered 
prewore, these cylinders having grown too big, In the 
most powerful examples, for the limits of space; 

However, the success of the LJungstrdm turbine- 
drivm locomotive, recently described In these colunms, 
has opened a vbita of Increased power and economy 
This design, which employs a large condenser that dis¬ 
poses of the used steam practically in its ratirety, and 
gearing to reduce the speed of the turbine to that 
necessary for the wheels, has equalled the results of 
equlval«it standard locomotives on Just half the fuel. 

Further promise In the same two directions is held 
out by the articulated locomotive, which has two 
engines of the present reciprocating type under fore- 
nnd'aft coal and water tenders, and a central bolter 
section on a girder fraifie hung from two pivots, ons 
abofe each net of coupled driving wheels. This type, 
first designed to negotiate sharp curves and steep 
gradlcmtH, bus been highly successful in the British 
Cokmtesu Its power Is much greater and Its fuel con¬ 
sumption less, the boiler being broader and therefore 
more efficient, the fire-box, uncramped by the usual 
wheel Axlea below, larger and of better shape, while 
the articulation allows of greater lotgth and steadier 
riding, with higher speeds round curves. 

Finally, economy can be farther Improved the use 
of pulverised coal, In which combustion is much mom 
oompteta, with reduced smoke and ash and better 
staoro-ralshig^ the results equivalent to standard being 
obtained with inferior fuel, and mecbanleal stoktng^ 

The prophetic drawing on the facing page dSpictir 
In two views and a section, all these desirable features 
Incorporated in ons locoroottvs as a posslbtuty of tbs 
future. Our artist's design is based upon tbs Swedieh 
LJangetrfim Turbine Lpcorootlvs, tbs Oarratt Articu¬ 
lated Locomotivs, ths Q. t? lUy, ptdvsrtasd .coal borner 
No 422. and food from the front of the flrs4Kix as 
in ths ParlsMyrlesns otbfired No. 40^ dudk a tecomOi^ 
tivs would probably bb IDO fiset le^ certalnljr weigh 
over 2do tons, wofild multiply the of our pc s ps nt 
powerful IpcomotlTea seve^ ttmaa, with only a rela« 
tively small increase hi fud cqitifiiqipCton, and would 
haul several tltnea ths current train tekdt at ex^ffega 
M>eed. Such an oiidn* uotddr owing to the arUculathin. 
moreover, do all this quite as aafely as eoUstlng sn- 
glnea, whhout any stmngtbanliif of trftek>r bridgsA 
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The Blast Factory 

From Raw Materials to Finished Product in the World’s 
Largest Dynamite Plant 
ByH E 



Bulk dynarolU! «n route from mixing house to pack¬ 
ing machines 


-IPPROXtMVTEl Y 826(HX>000 pounds of 

Uynunillo wen used In tbe United StnteB 
during the year 1928 for uism tbe energy 

of exploBlvcB depends mining duarrjlng 
and other basic industries The mnnu 

■ . . . facture of dynamite calls for raw mate* 

rtsta from widely aeparut*^ regions and 
tbe apidlcntlon of sctentlttc knowleilge and 
skill to the probleinM of conihinlng them 
into explosive compounds whhh will be 
safe and effective blasting agents 
Th« largest dyTminite works In the 
world, located In this c-ountrj, spr4ada 
<rat over thirteen hundred a< res and 
Uicludoa plants for tin manufacture of 
gmtnunluin nitrate and nitric und sulfurk 
acid, and of tbe paisT shells and winiden 
boxes In wlikh th4 explosive is packed, 

•torage mugaelnes, the necessary facilities 
for power and transportation and u lab¬ 
oratory for unalyals, ttwllng and oxploelvoa 
research, as well os seven conipltto units 
for the manufacture and packing of the 
various kinds of dynamite—^^Irulgiit nltro- 
gtycertn, ammonia, nltrosurch and gelatin. 

The dry IngreiUents of d>Tiamlie Include 
nitrate of soda from Chile ammonium 
nitrate, wood pulp from Maine flour, 
starch, kleselguhr, milfur from Louisiana 
and Texas, and Ivory nut scrap from the 
Caroline Islands via the button and bead 
makers who cut their wares from the 
center of the kernel and sell tho scrap to 
the dynamite monufatturers to be ground 
Into a fine meal and used hh an absorbent Some of 
these materials must be ground und screened before 
use and nil of thorn are carefully dried 
Tlie manufacture of the dynamite Itself starts with 
the nitration of glycerin This operation, like all others 
In the plant which are subject to explosion, is corrled 
on In a house remote from other buildings and sur 
rounded by wwalen cribbed earth barricades. A 
weighed charge of mixed nltrh und sulfuric add, ap> 
proxliimtejy 7000 ptmntH Is brought to the nitrating 
house In a tank car and Mown up from the car by 
omipresw'd air Into the nltrator on the second flodr. 
0 wrought Iron cylindrical tank standing on end with 
several pipes leading Into Its cover and on the Inside 
two overgrown Ice cream freezer peddles in the center 
und coll# of lead pipe# near tho shell >Vhen the 
mixed acid Is running In, the paddh^s, operated by a 
small steam engine, are set In motion to drculat# It 
around the brine colls so that It will be cooled to the 
proper temperature l)efore tho glycerin is added Mean¬ 
time the required quuntitj of refined glycerin, about 
3400 imuncls, is blown bv compressed air from a heating 
tank, where It 1 m warmed to a tem|)ernture which will 
fadlltate flow to a scjile tank In the nitrating house 
whence It can nm by gravity through a rubber tube 
Into the nltrator When the acid Is all In and cooled 
to the T>*'op«r temperature the foreman takes hU seat 
im n high Htool near the nltrator, places the end of 
the rubber hose leading from the mmie tank In a 
funnel In thi cover of tho nltrator and by means of 
a \nlve on the end controls the flow of nitroglycerin 
Into the nltrator by hand The glycerin runs flmt 


Into a perforated oast Iron pipe just below the top 
of the nltrator and from this sprays down upon the 
Kwlrllng acid The nitric add eomblnes ihemUally 
with tho glywrin to form nitroglycerin and water, the 
sulfurit add iiiereK serving to furJlltatc the reaction 
imd to tuko up the water formed This reaction 
releases so nnith heat Uiat unless It Is carefully con 
trolled there 1# groat danger that the nltroglycorln will 
explode (^nsequently the charge is continually agl 
tuted around tho cooling brine colls und the operator 
feeds the glycerin to the acid giadually, keeping on 
tye flxod on a thermometer extending up through the 
cover of the nltrator The most favorable temperature 
fur nitration and the maximum allowable temperature 
hu\e been determined by laboratory experimentation, 
und vigilant suiiervlslon is exercised to see that charges 
are run within this range 

After the glycerin Ijuh all heivi fed Into the nltrator 
u suiull quuullty of kleselguhr and certain other sub¬ 
stances In addtd to facilitate the separation of the 
nitroglycerin from tho spent adds When the green 
light shows In tlm signal box in tbe comer of the 
nitrating house, Indicating that the separating houp»e 
Ik ready to receive the charge, the foreman opens an 
outlet valve In the nltrator ond gradually decreases 


the speed of agitation as the charge now flows out 
From this upper room of the nitrating house a board 
walk on stlltR, with a covered lead-lined nitroglycerin 
trough on the left and hand rail on the right, leads 
to the separating house about one hundred yards away 
This la the most hazardous 
operation In the plant but na 
one follows the narrow walk 
through the tree branchings 
with their leaves casting deb 
leate shadows on the planks 
and a blackbird fluting me¬ 
lodiously In the sunshine, 
danger »eemR very remote 
and unreal In the dusky 
inferior of the separating 
house stands a seven foot 
lead tub und nearby, tojteep 
close watch on the nltrof 
glycerin as It runs In, the 
foreman One separating 
foreman In particular always 
comes to mind when I think 
of thlH operation—a brown- 
bearded roan with soft brown 
eyes Clad In greenish brown 
trousers, blue flannel shirt 
and dark red sweater, all 
faded by long exposure to 
add fumes Into dull bar 
montous colors, he looks for 
all tho world like a figure 


Davts 


out of a painting by (Hie of the dd Italian masters 
And Indeed he seems, here in tbe dim quiet of his 
nitroglycerin separating house anumg the tree tops. 
Kolltary except for the presen(» of a single helper and 
t))e visits of superintendent and Inapector, almost a# 
much a recluse from the world as a holy man In some 
mediaeval monastery In reality, he Is performing day 
after day a highly dangerous function In the manu 
facturo of a commodity upon which onr whole modem 
civilization with Its great InduHtrlal plants, its complex 
Kf^stems of transportation and comraunlcatlotn, and It# 
high standards of domestic comfort, depends. Twenty 
nine years this man has worked on this plant and ten 
In this same house 

After the nltrator charge has run into the separating 
tub it Is allowed to settle until a line on the sight 
glass In the side of the tub shows that the acid has sunk 
to the bottom and the nitroglycerin has risen to the 
top The foreman continually watches the temperature 
of both liquids so that If the temperature of either 
rises above the safety point he can turn on compressed 
ulr In the bottom of the tub to start agitation or can 
run the whole charge Into the adjoining drowning tub 
When the separation take# place without this etner- 
gaicy, as It genemlly does, the glycerin la drawn oft 
into another tank and washed by aglta 
tlon with warm water It Is again allowed 
to settle tbe glycerin this time falling t<> 
the bottom, and then Is run through the 
gutter along the plank walk which leads 
to the neutralizing house The spent odd 
la likewise run from the separator Info 
another tank and then blown to a storage 
house, whence It eventually returns to the 
add recovery plant In the safety area 
The acids ure recovered fortlflcd and used 
again 

In the neutralising house the ng sk 
the nitroglycerin Is generally called In 
the plant, la washed with a warm dilute 
solution of soda ash until tt tests acid 
free, and is then piped into lead storage 
tanks on a platform along one side of 
the bouse From these storage tanks a 
weighed quantity of nitroglycerin is tronih 
ported In a rubber lined and rubber tlre<l 
poah cart to the dynamite mixing house 
These n g carts are known on tbe plant 
as *'angel buggies" and the men who push 
them are very careful not to exceed the 
speed laws, which call for a leisurely 
saunter 

In the mixing house are two dynamite 
tnlxing machines, each consisting of a bowl of wood 
lined with hard rubber, about tai feet across and ft 
foot deep. In which stand two parallel, rubber-shod 
wooden wheels, about four feet in diameter, attached 
{Oontinued on pope 4J7) 



The mixliig iMnue, where tbe Hqttkl sHiWirfrc^ le idxed wiA tk# ^depe^* 
maUng dynartifte^ Note *teget left 



Separating house where the nitroglycerin ia separated from tbe waate add 
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Railway TIm of Concrete for India’s Railways 

A CONORKTH sleeper, or, rallroea tie, hus been de¬ 
veloped in India and uaed niWi NUct’eKs on the 
OoinbHy, Baroda k Central ImUa Hallway, ah Mell as 
im the North Western Railway 
The sleeper consists of two concrete blocks Joined 
toifether by an Iron tie bar The method of fastening 
the rails la by spiking into wcwd pngs, whUh ure In 
sorted In the body of tlie conirete block The wihhI 
plnjgB are treated and dried do^n by a kiln prcn exs to 
a condition drier than the wof^d ecmld naturally liecome 
even in the driest desert areas of India Vfter drNlng 
it soon takes up atmospheric moisture and expands 
sotnewlmt between and into tlin rnefut c*orruKHlions 
placed In the concrete blotks ihvfs scaurclv keying Itmlf 
In, Tlie plugs are compressed when drl\eu and the 
eflSclencv of their grip on anv form of spike—dog, 
screw or round—1« modi greater than in ordinary 
timber 

ICnch sleeper Mock weighs 
165 iRmnds and the com¬ 
plete sleeper weighs 3150 
pounds The concrete blocks 
ure rectangularly ovolJ in 
shape, rounded off In nil 
directions and are without 
lugs, bttlls or any upstand¬ 
ing ports liable to met him 
leal damage 

The sleeper needs \ery 
little surfurlng or packing 
to maintain a good road, 
tills being due to the 
steadying influence of Its 
weight and to the large 
bearing area on the rond- 
lied 

Tlie reduitlon of noise In 
any tr«In when traveilng 

from the ordinary w*mk 1 road on to the concrete road Is 
obvious to any passenger It is estimated that the con 
Crete ties, with the stone for the aj^gregute selec’teil for 
its hardness and cured for days under water, have a 
life of about 160 years. 

Disappearing SearcMight Towers 

T he sixty Inch searchlight used lu Hcaconst w<»rk by 
the Corps of fCngIneers of the Unlteil States Army 
weighs with Its electrical equipment about eight thou 
sand pounds, and its light Intensltv is about one billion 
candle-pow'er With a view to conceahnent and pro¬ 
tection when it Is not In use, there has Issm designed 
by Mr F D Cuumdngs, Assistunt hnglnwr of the 
Corps whut is known as a ‘dlsupiienrlng searchlight 
tower” Our readers ar6 familiar with the dlsapiienr- 
Ijjg mount for our seacoast gnus, uhleh makes It po»- 
•Ihle to loud and aim the gim below the tlon of 

the parapet, and expoae It 
to the \Iew of the enemy 
4Hily at the instant of firing 
The new searchlight tower 
inakea It possible to screen 
the light from horlaontal ol>- 
mrvfltloit by hiding It be¬ 
hind hills, moands, trees, or 
even shrubs, and raise It 
Into posithm only at such 
times and for such periods 
of time as may be desired 
TTte towers vary from 45 
to 100 feet In height Each 
cwnalsts of a frame built up 
of steel angles, with two 
short arms at Us top with 
a swinging platform be¬ 
tween, at the center of which 
Is carried the searchlight 
Upon this platform tlie fl?ced portion of the base of the 
searchlight ts firmly bolted down, and It Is large enough 
foe several men to move around the light and manlpn- 
late It in any direction. 

Beeanse of Stoctrical condderatlons, U Is dealrshle 
to have the rheostat convenient to the operator and 
hence the resistance sections are attached beneath the 
piftferm floo^ the platform with Its light and con 
neett^ Is so balanced that,, whatever the angle of 
eSeindion of the tower, the platform will always be 
m^tatned In a horbontat plane 
tte loWw* end of the searchlight tower is supported 
Vpoh ft tnduiioA «beft which Journals on two A frames, 
hstween which the counterwetghtcd butt end of the 
tower swings. Each A frame la braced by a third leg, 
and aU three legs are securelv anchored to a heavy 
misoary foundation, l^ila butt end Is counterwelghted, 
nuSnly with concrete, which !• rest Into the steel frame 
and toms a rigid pert of ft 


To compensate for vaiiutlonn In tlie loading of the 
aeurchUght platform, Miimll blocka of coni rot* or ennt 
Iron ure provided and tlieiie make poiMible a very exnt-t 
udjusltnent of balance The trunnion shufi th k(\ed lo 
the tower and Ith J4»itruulti turn In hrnnxe huHliefl bear 
IngH on the A frames Purtkiilur attunttun ImH bo«n 
paid to the mutter of luhrlcution, and (oiupri^KHlnn 
gpeHHe cui>K communicate with groovex in the Journal 
which sweep the entire lower surfaic of the bturlng 
in li« rotation fnmi the ImrieoDtal to tiu vertUnl fiOMi 
tlon 

Great care ban latn taken to make the Marines self 
uMnlng and non blndlni, with the r< suit iluil hand 
|K>wer operation Ih (umIIv elTocttHl even the lurM'^t 
one hundred fisd tower bdng readily oiaralul by one 
limn 3Tip forty foot tower may be nilikd or lovvi re<I 
by one man In Icnn than a minute, and the one-liimdri‘il 
foot tower^by two men in less Uiun two uilnuteH lo 



Left Concrete railway ties in use. Right Parts and reinforcements of concrete railway ties 


avoid complete breakdown, the operating mechanlKiu In 
I n duplUatc 

The balance of the operating platform at the upper 
end of the tower Is such that It cannot oyertum even 
with several laen at one edge, but to prevent oBclllation 
and maintain the platform hortsontal under aU cundl 
tions, the tower la provided with what Is known os nn 
‘‘equalizer** 

*rhe tower can be wturely held by brakes at un> 
angle and these brakes <un b* padlo* ked In any poo)lion 
Moreover, when in a vert U a! itosltion, the tower lun 
guhkly be made a fixed structure ^Ith a rigid plat 
fonn, IndciicDdcntly of the brakes and the eiiuallzer 
It cun be locked to the A frames, and the platform 
anchored to the tower sliiiultaneously, by one move¬ 
ment of a lever at tlie ground When elevated, the 
towers are quite rigid and stiff against wind effects 
I’lie imiments of inertia of all the towers arc rclathely 



large and their centers of gravity quite near the ground 
When in the lowered posltlan and not in use the 
searchlight Is enclosed within a small steel hmi^ 
which moves on grooved wheels laid on the lower plat 
form and on a foundation adjacent to the pinifnrm 
landing ^hen the tower is swung down tin house 
can be readily pushed forward qn to the pint form and 
ovi*r the searchlight The curtain door Is clowsl and 
fastened Inside, und the operator locks tfie Rmall iviir 
door from the outside With certain modifications this 
tvpe of tower is used for a rallw^av mount <ai a large 
flat car On such a mount It will form nii Important 
element of the const-ihfcnHc rallwav artillery iKiHsess- 
Ing the same qunlltv of invlHlblllty 
Thd plans for tIdA tower were designed bv Mr rum 
mlngs In the eotirse of Ms governmental w<»rk and the 
development of these stnirtures was Initiated imdi r 
Colonel K H Winslow Corps of Engineers 1 nited 
States Artnv 


The Nerves of Platito 

1 ^1 IE iip*nerul tUinllarUy of the distrlbuUun o| ti|e 
flhro-vuHcuIur bundles In plants and that of itba 
nerves In anlmalN have Isom clearly noticed. Tbeau 
stnn turt»N in plants have 4-onwsiuenll>, been cftlM 
nerves. However, oniHomlsts and physlologlsta alUce 
lia^e long held ihe view that the likeness Is meraly 
Muperficiid, and ts no( hiiHed on any real iThyslologleal 
or anutomkal nsi iuhh)n(s> 

In plants —on In tinlmals—4he receptive and reapoo- 
slve regions art often cpiUe diHtImi fn>m one aoowftf* 
and may l>e widely stparuUd Whut becnmeH Of UW 
sthnuIuH th( two and how Is it LransmlttodT 

Uemarkable exiiertitunrs during ihe lust ten years have 
given the answers to tliese qutstious There Is Blcoa'A 
work on the tHmsltlve plant, Mimosa The phenonMnw 
(pf IrimsiidsHlon of Htlnmll In this plant are as striking 
UH they are welt known. The stimulus is propaguted 
through its organs at 
locltleK variously eMtimatOil 
at lO-iO mm per aecond. 
Tills NiKs^d is fast onunui 
plants but Very slow when 
iHimpan’d with the velocity 
of transnilmdoa of sthnuU 
along unluiul nerves 
Twi> \le\VH wire suggest¬ 
ed! lo account for this 
pnqmgHtInn The find r<J- 
fi rn d the patnugo of stink 
nil to tliow^ < xiswdvHy find 
HtrimdH of protoplasm 
which, iientirotlng the 
walls of the living cells, 
plu( ( the protoplasts of 
adjacent cells in coiumunl- 
cathm with one another 
This view was u product 
of u period obsessed wHh 
the pli^sUdoglcal im|M>rlanct of ihi^e then recently dla^ 
coveretl protiqiliiHinlc ftbrllUic, wUkh, in all probability, 
have only u developmental Hlgntfiiance These flbrillan 
roMiiMoad of living iimttir were supp^vsed to convey 
stimuli JuHt us the living pn>ce8scs of the nerve celli 
do In the animiil body 

The vIlw was soon rendered untenable when It was 
riliown that stliiiull are effctthilv transmitted ev«> 
afhr Uie luotoplDsm of the c« Us of the transmitting 
organs wns killed by the application of heat 

to meet this new growth of knowletl^,e flaherlandt 
ileveloiKd his tlieory, that the HtimuU arc transmitted 
In Mimosa In the fonn of a pulse In the water filling 
cerlaln elongated tubular celN situated In the ba*t of 
the bundles At the best this was on unsa tie factory 
theory 

In 1014 Kin’u gave the co«p de t/rar4 to the palM 
theory He showed that the stimulus Ik tnuiKniltted 
through a strand of Mimosa 
wood from whirl! nil thf 
bast. Including the tubes of 
NuppitKed transmitting func¬ 
tion had been removed ffom 
a considerable length 
Almost at the same dm# 
as Ulna was disposing of 
the older views regarding 
the trunsmlaston of stimuli 
in Mimosa, Hoynen Jenaai 
was carrj Ing out experi- 
iiHiits un the phototropic ro 
actions of Ht'cdllngs, which 
wen» Isiund lo have a pro¬ 
found effect on the received 
views regarding the propa- 
gutkin of Miiniull 

When tho tip of q gram- 
fwvdllng Ih Illuminated on 
one side a 'Stimulus Is trunsndtted from the receptive 
region downvMirds In Ihe wsslllng and evokes a curnk 
ture In the shaded part lloysen Jensm found that thl# 
slliiiulus was IranRinltted downwards cmti when the 
protophisnik conflnuitv of Iho ecllH of the recefitlv# 
Hiiex with those of the responsive n»gh»n wns severed 
h\ ronipleft msflon 

From this evi^erlment and slitdlar eiiierlments by 
Stark Snow and otiu rs if Is quiti evident that pro- 
ti>plusmlc continuity Is not re<(ulNlte for Ihe tronsmla- 
slon of Htlmiitl In the higher phints 
Tliere is grr it pnibablllty that In theso pi m|a as to 
Mimosa, the trimsmlsslon of riIiuuII Is cffette<I ov tha 
trimsiiort In Ihe transpiration strertiii of a substance 
derived frrmi the recent he cells and (onveved hy thla 
muins In the wood of (he vnsciihir Imndles to the r#* 
sp<mfilve region llesiMinse Is prohnhlv evoked by 
alterations In periiunbllltv-^1/Mlmcf from ariicte ft# 
H H Diron F if f? m \ nturc /Iw-fynher 2, l$t$ 
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Meavurinff a wlre-RlasH window for distortion, after 
one hour'N expoHure to Intense heat 



;N till iikhUiu \intiknD iiiethodH uf buUd 
Inu tin* column pIiMN ti most 

ImiKirtiint purl Mun> Htrutluris urt ho 
U cwlRDttl CliHl the viuIIh ourrv lUUe or no 
weight hut on the nmtran (onslltuto 
IttudN V, hkh luuNt theniw hen l>e HUp|K>rtetl 
But even In those uiKeA where <\U)1(M wiiMh MUp]H>rt 
the outer cndn of tlrdnn these Huine Rird* rs ore Inter 
iiiMllHtelv iiirrltd l>v Humetliinu tlw In short the 
telideiK\ Im tn pro\lde mluinnH U>lh for use In the 
interior parts of hiilidliiKH and also for ust in the 
realms where the walls an located 
The steel column Is one form It iimv rest uiion a 
Keneral foundation or upon a ara'clul pli r of Us ow'n 
It ina> extend upwanl to (lie top of tlu hiilhiUiR and 
at e\erv llwtr nmj iiartlnllv supiiort one or several 
Rlrdtrs SometliiieH (olumns are snpiiorUsI hv heavy 
Rlrders, es|XHlall\ whtn wane unusual (lenient has to 
he cun*d for In tin diMimi In (lie consinalion of llie 
Kreat Wixdworth lUiIldlUK in New \ork ( lt>, ciitaln 
piers were alniidj sunk when llo hIk was (iilan,e<l 
and H nhsalien of coluums )M*<.anK neiessarv And 
au It came hIkiuI that some KtUauns n sf not directly 
OtMin pUrs but upon plrder ronstructioii loniustlnR 
piers In tlu llanki rs Trust t’ompanv ImlldInR and 
nl»o in the A»s)llim UuUdlnv, Isith tall strmtun‘M In 
the same citv one or inore larjfe riHuas were d(aired 
where certain oduinns would lu tllmlnatid and a clear 
H|>neo provhhd As these iimiiiis wire (<» lx ul low 
U vt Ih, U Iks nint nis'tHsar> that oh rliead RinU rs should 
supplv foundation HUpis>rt fo, (oimunN ruiiuIiiR all tlu 
wav to the top of tin hulldiDK nr up to a hl^h Uvtl 
The cast Iron column has oidlnarllv a mort nuKlest 
function than Ihe more eonsUh rahic steel columns In 
that It will usiialh Ih? a short alTalr H* Infnrcssl 
concrete Is anolhir tvi>e of modem (lolumn 1 n this 
the mmpnsslvo load is ciirrl(i) hv the com reie and 
hutUIln*^ and thi llkiMiM ppcvdited larRiU h\ Ihu steel 
reinforcement 'Iliere Is howevir still anothii tv|)e of 
lolunin which iniiHlsts of si is I work designed to carry 
(he load or the most of it hut whldi Is enveloiHHl In 
(oni rote or some otlur fln^iislstunt material Wtsiden 
<s>lumns are also in use In fact U Is liard to drive 
W(Km 1 from isinstnu tlon v\ork Insause of tlu flne re¬ 
sistance It premnls to iniin\ destnatlve aitlvltles whep 
U 1 m proisrlv Installisl 

Concrete Ik resistant to Are and to water Thin com 
hlnatlon set ms a oiu wlun we (ontemplate the 

hazards of fire is ulso Rood Iml imforiunately 

It Is liable to Hoft( ii and bend under the influence of 
heat ^Vo miRhr rals* tlu fpiesUon \Nhnt will bi> the 
bi huvior of a Rlvin column wlun sulijeitid to the he«t 
of a mnrtaRratlon and to the atttuk of watei from On 
hose when tlu column Itsilf U luated? Questions hmh 
os IhlK ntnv hix'iu \( r\ lundeinU lo the Remral public 
Bnt tl»ev are ni>t so to those who like thi Hre Insurance 
coiMimnleH nmtrad to make uo(m 1 (he dainaRi laused 
b\ fire Thesi pi opie want to know and in fact tlicy 
need to know 

Ro, a few 5 ears n(Co certain iKvipIe having buslneiw 
reuRonfl as an Incentive and tlie U S Ilureau of Stands 
nrda c«M>peruted In an effun to And out the facts, or 
a part of them A w'rles of tests was made, one 
hnndrod and six In all which were directed towards the 
aacartainment of the behavior of columns exposed to 
Are while under n load of the kind Imposed when they 


Studying Fire Risks from Sample Fires 

How the Behavrior of Columns and Beams Under Exposure to 
Conflagrations Is Determined in the Laboratory 

By J F Spntiger 


arc suitably Installed in Imtldlngs The <oluiimM were 
imlfoniilv 1-J3 ftet In effertlvt knRih and wen. dc- 
slRited lo iarr> u loud of lOlMNMt ixamds. Some of 
Ihe (S)luuinH were steel some cost lion some steel 
pipe dlied with eonerdf., somt reinfontsl mnenU and 
Nome wmiden In rest»ect to length iind loud capucitj, 
tlitHi 1110 columns wore reprcMentatlvi unlls used In 
Intirior construction Ronie of tlu mliiuiDM w<‘re more 
or l» MS proUs ti*d b^ con* rcle, plfistor and the like 
In order to Imitate the conditions of a Are the 
eoluiuDH were ti'stcd In a rum furume while under loud 
It muv be seen from this combination of lieut and load 
rhut tlu (CMtM n prcHluciHl fmiMirtnnt (‘ondlllons that 
would exist in an aixldentul fire or condaRrntion 
Indeed, some of the cobinms were subJiTterJ to the 



Iha wall carrylnK this frame la movable. It has Juit been eub- 
Jerted bo Inlenae heat after which It haa been moved to lui 
present posiilun and a urenm of water turned upon It in Imita 
Lion uf the fiwiuerue of exp«iaur« at a real Are 

Testing the fire resistance of a metal window frame 


impact of a Kin am of water while tbev were under 
load and in a heatwl tondlthm \Ne have here the 
print liKil conditions existent In n the after the lapse 
of a III tie time 

Thom who (oimtratbd the huHdltiR mav have l»een 
satlHfled w 1 th columns tJmt curried their loads and would 
tonflnue tocarrv thtin under the ordlnarv condltionM of 
life The Insurance lomimnks Hcem to want somi*- 
thliiK mcice VpiMirenth thes want columns that will 
stand up nnd do lluir dutv In spile of Hn and water 
An unprokf ted stt*el column uiav be etsmoinkallv built 
to HuslaIn the projier loud under usual condlllons but 
the tests show that whin such a column is sub^ted to 
Ibe Imrards of Are exiluslvc of water II wilt pntbflbly 
full In twintj minutes Steel with all Its strength 
and otlur adinirulde qiiulttles s(*etns to Ih*, when used 
alone one of the most lnndef|uate of modem ismstrue- 
lion matLrials Cast Imn unprotiTted Is better nnd a 
k(K>d deni better since It can bo counted ii|x>n for 8 fl 
niLnules The unprote<ted wiMuten coluiim proved some¬ 
what l>etter yet slnci It held out for 40 minutes. This 
seems surprlslnK no doultt. to most of my readers. 
Wood Is a very good (smstrmtkm ntuterlal and Is whw 
used where It Is continually submerged, almost Inde¬ 
structible This has l>een understood to some extat, 
by contractors having much experience with woodeh 
piles. When wood suffers It Is usually some organic 
enemy that 1* at work The star performers, however, 
In The Are tests were coIuiuhh constructed of reinftirced 
ctmcretft and columns having a 4-lnch protective envel 
oT>e of concrete These withstood the Are for eight 
hours 


In u notable Are which iHxurred early' In a 

spevtin alar view of the eollaime of a building was 
presented. The Atlantic lUiUdtng, in Chicago, was seen 
pt lose T>orth»ns of the outside wall Now a portion 
would fall frttm one of tl»e stories, now u ptirtitjo from 
another Ntoi> The steel columns sugged and at last 
the remainder of the structure felt In a heap befiore 
the eyes <tf the onhsikers The Insuruni'e mnponles 
want something a good deal better than this They 
apparently wnut the hiitlders td put up atructures 
having a gvtod deal more of resistive ixiwer 

In one of the lllustrutlonH Is shown a testing Installa¬ 
tion capable of producing the heating effects of u con 
Augrallon plus the compressive effects of a heavy 
building The fumuc*e door is (tpen In the compart 
ment may tie placed the c'olumn to be tested Above 
Is a hvdraullc ram capable of exerting a downward 
thrust equivalent to the weight of *!W) tons Many 
thousands of dollars were exi)ended on this equipment 
In c*onne<tion with It, Instruments may l)e usinl for 
deiermlnlng with precision the load actuull> sustained 
bv the test column for us<vrtalnlng tlie temperature 
Inside the column and for mtusurlng the amount of 
sag, bend and shortening 

While the column Is existsed to heat and pressure, 
a repreHentatlve Arc stream of cold water may lie tamed 
uiH»n it and the effw ts noted 

It will lje nK-ulled that (tmt»er columns, while lietter 
than steel or cast iron, all being unprotected, did not 
show up so well 1 q L'omparlwm with other kinds of 
ndimiHH The liimls>r |K‘ople liei ame loncemwl over 
the iKs»p showing of wo(k 1 In smh tases It seems that 
for what N tenried “mill constna tion * tlml)er colutims 
of high tIaKs liad Ihhu (.njnvlng n g(K>d reputation 
Certain Miniple columnH wtre evisN ted In the test to 
sustain for one hour a standard load while surroimdevl 
bv a Ale wIionl piiqKiatmi was Islng advanced at u 
standaid late Tluv did not stand tin ttwt f(tr tlu ex 
IXHted iH*rlod Thev failed In half tlu time LxiH'rl- 
nunls WLU Londiuti^d for ttu purposi of Anding out 
wiml was res)Hmslble TIil wtHtden (olumns were (di 
strvtd to fail at th< cmi«~n(tt In the Inlermcdlale iMir- 
tioii At the end the matirla! ap|K»ared to sulTer Arsl 
u Mh»w crushing tlun a rapid <nu Tliere was |K»rlmpR 
{Continufd ott paoe 



Foimftcc with hfdrftsUc run Above, Ia whioh itne- 
tnrtl anitf may bt lubiettorf to grtat haat and ak- 
tr«ma preaaara combing aa thay ar« Iti the lower 
ateriea of a bnmliifr bnUdhii 
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Torpedo Attack by Airplane 

W HKN it wai sut^seftteU neveral >eurRi 
aico that tcirpedoea could be luimclied 
from airplanes, the idea was received with 
doubt» If not with derision It was nr^ed 
that u toriMHlo wetghiDk a ton or nion 
yvHM too heavy to Iw cnrrletl, and that m 
send It crushing Into the aeu from n 
height of many feet and at u ujieed of 
flltty to seventy lulles an hour uould 
surely OlfsirgunlKe the delkatc (ontrolllng 
mochanlstn, ujKin whhli tlie uttunu^ of 
the torpedo depends 

Dewidte tliese earh inlsidvlnj(s torpe¬ 
does of large size uie nttw l>elng rarrled 
hy torpwUepIlines and launched with an 
acotirncy width eMtuhllshes t)dH new form 
of attack us a serious mtnace to tlu bat 
tlesblim and the larger cruisers 
The torpedo Is held In stiriups below 
the tsHly of tlu airplane and at the desIrcMl moment 
la reloused bv tbc pull of a hxtr Itefore lotllu^ U go, 
the plane U levdhd out so as to insure that the tor 
pedo will strike the water In the pio(>er jHiHlIUin The 
releasing of the torts do trips u lever tliai oisns a 
throttle between the tumpnswsi air ihamls^r and tlu 
turblm which drives the pioialhrs 
The adrantage of airplane over destnwer utlmk is 
found largely In the guat s|HHd and nianeiiverlng 
ability of tlte airplane \ sipiadron of rluw moving 
out to attack, would aiit^roach at high elevation swooii 
down to within the chosen firing lange and whem the 
planes were 15 to 20 feel almvi the water thov would 
dn>p their toriiedoes and 



Splash of th^ torpedo aa it is dropped from torpedo plane 

lsf‘ller shaft, and in the * Jupiter" was instiillod ilu new 
electric system of rcslaction It was thin cmuparlsun 
and the succchu eddained with the 'Jiijdtcr wtihli UsI 
to the wide actopthai ctf (he turtMeeUciiic drive lii oiii 
Navv all of our lult hi laitlleshliis ts.fng 4 S|ul|cp(d with 
this HjHtem I hen fidhtwed its inirodiulion inht the 
nieadiant scivlts, and ejf late jtars It has loiiiid In 
ereaislDg favor among vathlsmen and cs|ssiull\ as an 
inxIMniv drive for two mel three-maHlt*d seluHmers 
And now etmies a further H[>plkHtlon In the es|utp 
itu‘ni etf Iwo new feri> hoals the HavwanI and the 
San lAiindro which arc o|>eriitlng on the fe i rv boat 
service acioss San hrnneNcet Itav Isdwfsn San linn 


trv to make the liosl of 
their way outaide the range 
of thf entinv fire A direct 
attack In diolight would 
ohvlnuslv be full of hazard, 
and 11 U prohubk that as 
far as iHKwlhlG, lurieodo- 
plnne attacks will 1)o made 
In tbe» morning or evejilug 
dusk, on MMNtnllgbt nights, 
or when the enem> is tsiv- 
ered with a shallow unel 
low l>lng fog nlseve which 
tlte planes would o|>orate 
In such fogs the plane has 
the aelvnntage over the 
ship, that the vistl>lllt^ Is 
better from above than 
from ImIow and under csindhions where the null nir 
craft gunner cannot sec the plane It U posstbU for flip 
pilot to sec the broad outline of tbo ship While thc*sc 
eondltlons an favoralile to the iMunlar, It k n*a likeh 
that tile toritedo phuu will Is' able lo do mucli In f(egg> 
e»r misty weuthe r—this feir the reason that tlu plane, 
during Its uppreaech must get u reliable l>eariiig on the 
Hhlp l)Gforo dropping Its torpedo 

Both the British and our own Davies have carried 
out extensive prurtles* in this csautairatlvelv new field 
of warfare Excellent results have been secund bv 
both navies, and much attention Is being given ti» the 
(juestion of the taeiles of tons'do-plane Htlack 

Weather Bureau Record 

I jiURNIHHING of oilldal weother data 
In admiralty pres-eectlngs Is one of the 
ImtHUdant phases of the marine melero 
logical work of the Wentlur Bureau The 
records of the bureau fetrm pracllcftUv the 
only sourcT eif such Infeeriuatlon In srune 
cases applicants for Information will tell 
the bureau what they are trvlng to prove 
In others this Is not knowTi For the most 
part Inejulrles relate to steerias and result 
ing damage to caigo or delay In shipment 
A few are In regard to mlKslng ships 

Ferry Boats with Turbo-Electric 
Drive 

T he wide range of speed control which 
is such a marked feature of the turbo- 
eleefrlc drive assured Its e\fendw( appll 
cation in Murine prnoth^e once It had 
been fully develojifd One of the earliest 
and most ^Uble Inatnllatlons was that 
made in the collier “Jupiter" of theUnltwl 
Staten Navy In 1612 This vessel and her 
sister the “Neptune” were both about 
20,000-toiui displacement and were de 
signed to be driven at IR knots by tur 
blnea of 7000 boraepower The “Neptune" 
wpi provided w^th a mechanical reduc 
tkm imr between the turbine and pro¬ 



This IS one of two turbo electne-driven ferry boats, recently built for the Oakland San Francisco service 

Length, 240 feet Speed, 13 15 knots 


of tlu United States iVmst Guard Service 
Tlie bouts wlileh arc built uf stc*cl are 
240 fe^et In length 4 J ft'ct In molded 
breadth (12 feet 0 Inehe** in breadth over 
the guards and ( 1 k\ have a molded depth 
i»f 19 tiHi (» inches llu hulls ure de¬ 
signed to In'^ut( absolute stabllU> snd 
gieut hUiidlm ss in the seuaew hat retugh 
wiathei whkii Is at tliae s e Ueounlcrcd on 
Sun 1 ruiulM<> Bax and the weight of the 
rniiulag and ])liiilng U Komewhat In cx 
t*e HM etf that iHiialk rc(|nli* 4 d h> the VnuT- 
lean Bunini of Shipping The re an sevep 
wilier lighi (tan^veiKc hiilkheHils, so 
spaecHl that itnv one eompuninemt may l)e 
I oiiiph teh IliHide d w Uhout enelanuerlbg 
the Hufeh eif tlu \t*shel The nrtitract 
sjiecd of the Istats wa*^ 11 knots and the 
main iiroislling niKhinerv laillL b> the 
(lenirul 1 kctilL c ouipinu lonsislN of oug 
tuibeegeoicrallng se.t of the hiijiulse aiailnc eoadenslng 
l\IH with a normal rating of 1000 ktlowattH, 500 vuli 
dliicl (111 re at with oue 75 kilenvaU dlriN t conntHted, 
115 -\oU eveker 

Tlu Uirhiius operate on 210 |w>iindH steam throttle 
pressure with Ro degms su|Krheal and a vtu uuiil Of 
2 S'j on a 10 liu ii haronieter rending Steam is supplied 
h\ two BahccK.k & Wlltov leoiUrs (arr>lng u steam 
piessiiri of [Maiiiils a seiuan hull Thev uie filtod 
will) su|H r lieale rs e atiahh of furnishing steam at 05 
ilegres s lahlinhelt alsive normal The holkis whlejl 
ere of the nlthuridn^ l\ja are llltisl with (eam type 
burners under natural diafL 

'llu vessel Is fitted with 
two <rcni rul Klee Irk mo- 
pus of double armature 
tv IS oiieli desKlgned for 
12 (K) shaft liorseisiwer iit 
125 revolutions a inlnuie, 
and e ai h Is (‘oiiplcHl thruugli 
staiftlng to Its own projiel 
Ur inde|Hndentlv e>f the 
other It will 1 m unelcr 
slood (tf ssairso that the 
sldp earric'H u propUki ut 
eadi end The euilfit Is so 
niranged thai either motor 
und its proja Her may l»o 
o|»erateHl to full s|)ml re- 
flulreuients and only with 
u sMglit dcis^ndente upon 
the ollar inedor This in 


cisco and Oakland It had lasn opimreni to the Beaird 
of DlrcHtors that during tlu hours of iieak load travel 
the eapadtv of the evlsiliig feriy Iseats, whUh aie 
among the hugest of theli kind In the world had lasn 
reached and the iuss*ss|Tv fter haere and larga^r fe rrv 
IioutH was reall/id After an exhaustive studv eif the 
varhais h|HS e»f pro|telllng maehinerv It was disleled 
that tlie turlK>-e Icctrk svsteiu wiih the most uppiopriale 
feir this verv exacting scrvhs* The new t\pe of vessel 
wliUhvve he re w till must I ate was de slgncsl bv Mr lolm 
B Matthews Naval \ii hltce ( of San hrandses* assisted 
In matters iKrtalnlng to the seleetlon of nuuhlne r\ 
Its Instullnllon and ««• foith bv Taptain I V l>orr\ 



generator end exdter of the tarbo-dcctric drive 


elTis-ted h> the Waul lAsjnard svstom e>f ronlrol which 
Is oiiernted from the engim reMini I his control Is ane h, 
that when the motive |K»wer Is furnishing nil the drlv 
Ing tM>v\er of the Ixait through the rear pio|)eller, th© 
s)HMd tjf llu forwaul nueba tan Im regulated 8 o that 
it will i-evidve onh iitpldb enough to n lliwe the drag 
or reslstanet »if the rorwjird oi Idling i»ie>;)eIUr and 
V Ice \eisa when the dires tion of t lu \e ssd Is reverseeL 
Now this airangement of the driving mathlnery U a 
(siinphte de|iar 1 uie from pievloiis fe rrv lH»at praelles* 
It elinilnule^s the vlbraHons eausesl hj the reslMtanc'c of 
the forward pnislhrs whldi ms urs in ft rrle^ oiierated 
U\ ree Ipna aling sn am e ngim s which have a c^ootlnuenis 
shaft tlnouglioal the lingth of the vessel 
with pisfijeller w lus Is iii e adi end o]h rat¬ 
ing il llu siitiu s|MKd I hi total pasKcn 
ge I ( ai 1 \ Ing ( tpiu It v nf e a( h of the new 
lH>ats is «HKt with seating eapadtv for 
JOdfi 

\ Hcvire test ef tlu Keaworthliuws of 
these iMUits was nblaliud mi tlu trip north 
of tlu I III \ ward on tlu Budfic Ocean 
frotii 'sun Pedro to Nun Trane Iwii Ttuv 
whin the vessel was ii ivlgatesl through 
heavv rein sipiallK In a veerv uaigh seMl 
Ihe lM»al shovvesl he i Htahtllfv hv righting 
herself 111 Ihe heaw seas In a verv eHNy 
and pnaard manner In tlu Ic^mIh fern ae 
leptanee tlu Hawvtird leiuhesl a Hpe?ed 
of I'l knots er 17 29 land miles |)er lioiir 
and during the siKslal leasts to determine 
the mane live ling eiuiilltles ef the boat it 
WHN found that when the moteir control 
wan thrown from full sisssl ahead to full 
speesl ast( ni the riudors aitimllv ^tarted 
to revolve in llu n»vcrse> direction In 2 2/5 
Ks-onds and that tlie time reepilred to 
bring the vessel lo a dead stop under nor 
mal conditions was onlv Hfi sts*onds Te*Ht« 
showed that the Idling motors imtemiat- 
Icallv tcKik i>er cent of the hmd In 
alnrtlng and stopping iind that this grad¬ 
ually dlnilnlshcH to merelv n friction load 
as the hoat comes up to Npced 
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;T tiikeK a lullllon for a 

lump of ci>hI tu form but 
only n ftw lulnutoH for It to 
l)e burnt up iind totally dostroyed To 
thr >i>nn tlie sole uem. for coni Is 

to bntl tils furnuct no ttiut bu (an keep 
wanii In (oUI weal her In times of strena, ns ilurlnK 



the pHHt wlntir, the fuct tlitil coal Is very neceuHno 
for this puriMisc Is brou>sht home to him enipiiatlnUh 
hv nlinplv having; to do wllhuiit It for a sbori time 
Of (ourse, It nmy l)e knomi that c(ml huH other uh(*n 
tlian tlie inert* produttlon of heat and pnwt r but It 1 h 
I mrdlv apprwlHt(Kl by the uveraKe citizen that n ffreat 
inimv of th( (omforts and necoKsltleH of life without 
which he could hardly concolve of U\tnK, ore nvailahlo 
to lUin Just IxM-uiiHe Nature, mil lions of )(*ars In the 
past HlArtcd a procenM of decoin|a)sitlon of vegetable 
matter under suituhle condltlonH of pnsauro and tern 
perature, whUh resulted In the fonnatJon of the prod 
uct that we call coal 

When the shovelful of ctial Is thrown on the Are 
there Is little thought that enortmam (Ndenitallltcs art 
being consumed in smoke If the llames could re\^al 
their story, there would l»e unfolded a picture, far 
more wondrous than tho moNt Jmposslblfl fairy tute 
For In them there would la; aeeu the hospital and sick 
room with the doctor or nurse administering u Itfe-suv 
log drug made from coal, the iHittleAeld with shot and 
shell bumtlDg all around, exploded b\ products derived 
from the same source, the fertile Helds, sctwn with 
grain, com and other life sustaining plants, bearing 
abundant crops of focKlRtufTK, fertilized and rendered 
productive with products derived from coal, the fair 
lady's boudoir with the Ane (*(»smotlcft and exquisite 
scent bottles, owing their fragrant odors to perfumes 
made synthetically fn>m products obtained from coal 
the counter In the department store strewn with fRlirlc*s 
colored In namt vatic gated and splendid colors, the 
Tartan purple once the color par excellence of royalty 
and the mighty of the earth, now rendered available 
to everyone no matter what his station In life may be, 
through the svntticttc dye, even more bc^autlful than 
the natural product that d>e manufactured from coal 
dartvatlvefi. This picture would co\cr pmcthall) ever\ 
field of human endeavor, e\ory dally necessity or lux 
ury, for coni, coal tar, amniouta, the hundreds of de* 
rlvatlves that are pnaluced from the imrent substance, 
coal, miter Into the manufacture and the production of 
moit of the materiuls and arttcleg, met with in every 
day life The burning of a lump of coal in (he furnace 
or atovo represents not merely a consumption of carbcai 
tU produce heat or power, hut the destruction of an 
Immeaslty of possibilities, such as Is not eciualled by 
any other single action of common everj day occai^ 
reoce. 

One of the principal uses of coal Is In the iimnii 
facture of gas Tliere are different kinds of gas, ac- 


Coal and Coal Tar 

cording to the use to which It Is put Thus, the ordl 
i)ar> gus that we bum In our gas ranges or perhaps 
use f(»r lighting puns>ses an well, Is coal gas or lllumi 
outing t,nH Toal gas Is made by baking tlm coal in 
Hpcclall^ built oTcns The coal Is not burnt ns many 
pc‘oplc Huppow, but it Is bilked or dcstriiotlvely dis- 
till(^ Water gas Is another gas which Is used in the 
houHihold either us such or in admixture with coal 
gas Water gas Is made by blowing steam through a 
liot lied of eoke, heated to lncandc*MH*nce This gas. 
while Hultahle for heating purposes must be enriched 
with the gaseous prodocts obtained bv dropping gas nil, 
a petroleum product, on heated plates, so as to moke 
it usable for Illuminating purposes. Another gas. made 
from coal or coki is known producer gas, which Is 
iiMt*d in the factory for manufacturing pur 

poses 

The gas industry, that Is the coal gas Industry, 
startcHl in Knglund In 1792 a man named Murdock 
first Miiployed coni gns lighting purposes on a large 
wale Fnun then on the progress of tlie industry was 
rapid until today there are over l">dO gus companies In 
this country alone Now, tn miikinK gas from coal, It 
was soon fouml that there were nianc substances mixed 
with the gus which were decidedly deleterious to Its 
use In the household These suiiNtunces hod to be re¬ 
moved from the coal gas, before the latter could bo 
used safely and convonlenily for cooking and llglitlng 
purposes The task of scrubbing and ntisorblng these 
impurities ammonia, sulfur, tar, <v>mogen was first 
considered a troublesome and costly affair, until It was 
found that the value of these prcKlucts and of the vati 
ous nuuiufartiired substances that could be obtained 
from them was far In excess of the value of the gas 
Itself Thus ammunia was convertcnl Into the valuabb 
fertilizer sulfate of ammonia, or into the explosl^’c 
nitrate of ammonia The sulfur and cyanogen were 
changed Into various Iron derivatives, wbbJi are useful 
as pigments for irntnt and varnish manufacture or in 
making other pigments 

Of all these substances, the coal tar looked perhaps 
the least promising but contained the greatest poten 
iialltles of all For a long time the tar was looked 
upon as a goo<l deal of a nuisance and there did not 
appear to be am wav of using It All sorts of efforts 
were mode to get rid of the megsy substance and sur 
reptltlous dumping was resorted to In certain cases 
The continuous production of this substance, however 
led to cfinMldernble Investigation to determine Its exact 
comp^islriiin and the iioastMtlty of obtaining useful 
products from it It was soon found that it contained 
quite a >Hrlety of constituents and that It was in 
realllj an extraordinarily complex substance 

While this development was golnj, on In the gas In¬ 


dustry and uses were belhg gHiduiUiy dis¬ 
covered for gas works tar, another lari^ 
growth took place In the steel Induktry 
and in the roonufactare of coke, which are esaentlat 
correlated industries. Coke Is the residue that la left 
when coal Is destructively distilled. The first process 
of making coke for the blast furnace was to bum the 
coal in coxered piles, avoiding the presence of on excess 
of air The name valuable by-products that are ob¬ 
tained In guH manufacture were allowed to go to waste, 
until the byproduct coke o\m was developed. The 
use of this oven allowed the recovery of the by products, 
particularly ctrol tar, which is derived from this source 
in greatest amount nt the present time To the ordl- 
narj person tar la tar, hot there really Is a great dif¬ 
ference lietween the various kinds of tar recovered in 
the various processes of distilling coaL Furthermore 
each and every tur has its special applications 

There are very few uses for the crude coal tar It U 
mixed with creosote oil and employed for the impreg¬ 
nation of wood paving blocks to waterproof and pre¬ 
serve the same Besides its use ns a fuel in the plants 
whore it Is produced, this is practically the only im¬ 
portant, eominercial use for crude coal tar, although 
the purified and dehydrated crude coal tar Is employed 
for the Impregnation of felts In the manufacture of 
roofings. 

But, when the* ccoiMtltaenU of tlie coal tar are sep¬ 
arated from It, then there are obtained substanc^ev 
which are perhaps among the most important cdiemlcals 
used at the present time and which form the basis of 
the manufacture of n greater variety of products than 
any other rtiw materials known to the Industrial world 
The coal tar Is distilled, yielding the following prod 
uctH light oil, carbolic oil, dead or creosote oil, anthm 
cene oil and the residue pitch By further distillation 
of these products there are obtained benaene, toluene, 
x}1ene, pure naphthalene, pure anthracene, pure phe¬ 
nol and cresol These suhstunces form the basts of the 
synthetic dye Industry and are also utilized in the 
manufacture of synthetic perfumes and drugs. The 
drawing on page 878 will ^ve on Idea of their scope 
and Industrial Importance 

Benzene Is a clear colork?s8 liquid, possessing a dis¬ 
tinct odor nnd entirely different from the benilne die 
tilled from petroleum It Is used as a solvent for paints 
and vanilshes. In the dry cleaning of clothes, for 
extracting fats and greases, tn making rubber cements 
and as a fuel for antomotdle engines. From benKene 
It is possible to synthesize aniline, which Is the basis 
of a large class of svnthetlc colors, known as aniline 
dyes Svnthetlc phenol is made from benzene, and the 
former may then be converted to the military explosive, 
picric acid and rnrious other substances used in build 
ing up the most complex dyes, drugs and perfumes. 

TV)luene Is the basis of the explosive TNT, which was 
(Continued on page 


va live In a world of color 
Not only Is color a natural 
chararierisllc of all forms 
of nature but Man endeavors to surround 
himself with even more color by dyeing 
his textiles, painting his houses and 
structures and In fact coloring almost e\erythlng that 
be fabricates not excepting Ids own ptrwin. no finds 
a principal use for color ns a decoration ultliough 
during tho past war, emulating the example of nainro 
be employed colors in caniouftaglng hts ships on tlie 
high seas, his structures and gun carriages on land 
to protect Uiem by rendering them less visible to the 
enemy 

Oolor In nature Iihh Uh ntittlarlan purpose as well 
as Its decorative The coloring on aniiimls affords 
them protcNtlim by musing them to blend with thClr 
surroundings so that their natural enonilps and Man 
cannot easily find them The green coloring matter In 
leaves Ifl Q chemical reagent and converts the carUmic 
add gas taken into the plant from the air Into starch 
and cellulose and the complex Hulistances found in 
plants The beautiful coloration of flciwers serves to 
attract to them the iKillcn bearing insects. Tho yellow 
stripes of color on the skin of the llger, the sandy iddn 
of the flon, the s|K»ts of the leopard, the stripes of the 
zebra, the while fur of the polar animals, the dull 
coloration on fishes I ho brown color of Insects are all 
examples of protectUe colorathm On the other hand 
the hritllant colors of the feathers of birds are for 
dec'oratlve effect only and pln> a part In sexual 
attraction 

The average perwm U apt to think that all the color 
effects that are s(3en In nature are prcnluced by the 
presence of certain siila'tances, dves or the like, which 
possess dlsttnctlve colors Thla Is true to a certain 
extent as it has been fitund that the colors In flowers 


Color in Nature 

are du(» (o (he presenci of sutwtances known as nntho- 
oan pigments But the dispersion of light In striking 
walcN and other agencies such gs minute air cells Is 
Nometimes the cause of the (X)lors that are seen In 
birds’ foatlicrs Tims the feiithers of the blue bird, 
the kingfisher and other birds are colored blue due to 
the dispersion of the light striking the minute air 
cells in the hornj structure of the feathers. So far 
DO blue pigment has Iteen extracted from these feathers, 

^litillHriy the brllUant Iridescent colors In the tail 
feathers of tlie tteacock or in the throat feathers of 
the humming bird are not due to the presence of any 
pigments In the feathers, but to tho dlspertdon of light 
by the thin laminie tn the barbules of the feathers. 
Tills conclusion Is substantiated by the fact that when 
the feather of the peacock Is viewed In transmitted 
light it shows none of the color effects that are secsi 
when the light Is reflected and refracted from the 
surface of tl>e same, and furthermore different color 
effects can be seen by having the light strike the 
feathers at different angles. On the other hand certain 
bird feathers also poeseaa color pigments which either 
determine the color of the feathers alone or serve as 
a Imckground for the color effects produced by the 
action of light 

The blue of the skv and the blue of the humaEn and 
animal eye are also caused by the action of tight In 
the first place the dust In the air causes the dltp^on 
of tlie light and Its decomposition Into Its ooippeneot 
parts, while In the case of the eye It Is dm to the 
presence of flnelv divided particles auspeaded In the 
liquid medium of the Irla. (Ireen, brown nnd black eyes 
take tiielr color from a combinaHon of this light disper¬ 
sion effoct and the presence of actual color In the eye. 


Flowers nnd fruits owe their col(»r 
principally to the presence of pigments 
In them, although In the rase of the 
Illy, the white color is due to the structural make-up 
of the iietala Of courne the number of different 
coloring matters In nature la very great, but probably 
th« most Intcrcfiting and most Important of these 
Kubotances are the enthoijans, which produce some of 
the most beautiful effects It has been found that the 
color of the flower or the fruit depends not only on 
tho presence of some of this series of coloring matters 
but also on tlie presnice of certain other substances 
such as tannin or Iron salts. Then again the color 
will vary according to whether the unthocyan is present 
In the fruit or flower either in the free or combined 
state 

A few examples are cited to show how the color 
effects vary In natural products with the presence of 
different anthooans. Thus cyantn Is responsible for 
the coloring of the cornflower although it ts present 
only In the proportion of a? per cent But when it 
occurs in ns high a proixirttun at 14 per cefit It 
produces a dark red oolorntloo as in the garden variety 
of this flower Vlolonln is the coloring matter in the 
violet pansy In w bioh about 88 per cent of tbe subatance 
Is present Asterin and xhrysanthemln are the colorinir 
Bgrats which we find In tbe aster and the chrysanthemum 
respective! T, 

It Is Strange that these coloring matters^whtch give 
sifloh lasting col^s In flowers produce only fugttive 
resuUs used on textile fabrics. They are a» 

complex enbstances and one of the reel marvele of 
nature Is the ease with whiolt tbe plant builds up 
these coloring matters. The chemist succeede In syn^ 
thetMstaif them with great fliiliculty c^ly, «nd ty 
methods so compleix that It is ofavloH thst we are not 
even on the routf toward learning bow the plants do^ 
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Fighting the Bed Bug 


How a Bitter and Dangerous Enemy of Mankind Is Being Routed 
With Such Weapons as Propaganda and Poison Gas 

By James H Collins 


S >11 MS] lil till lat lij'< im I (Miitut n lul 
Man ItuH HHlduii) ttiH n forcHl to 
otil him iind hiM }Hlt K uortit littio or 
nutlilng Thin fort imm hn** ll\oil tolor 
iintly with till rut for ii^is riduilnK the 
nnlinl popuJutlon from Him* to time when 
duiiiuKe to and UiHtnution to IiIn ^n w in vund the 
point of to)eiiini*t But tht il;;hi uus neiir curried to 
extenHlnutlon —In fmt tiniJl thin ;,tneriitlon nmn liim 
not luid Kilentlfii nutiUH for < \tt iinlnutlnK tin rut 
TtiU VI111 undonhltdlv Htrlki >ou uh u iiovtd wnv of 
lookinjc lit Brothti Rut It In the vliWHKjlnt of un e\ 
pert who liiis iimdi a Mfi Ktud\ of rodentH and otlu r 
vermin Mr \ N Sinalh, imhuHm Im lul of u lurjre 
New )ork i Mi intlnullnic oimmlFutlon who uttackiv 
num H iHMtH wtrli the witaiNiriK of tin tint It rlolo^dut 
cheiiit*it biolo^Nt and eiitoiiioloKl^t and who han loo 
tund on Dm snhjiHt to thi laildU hialih ki nh'e ( Iumhon 
ut Hellevue lloNpItal and o(Im r Instllatlons 
T'ahij, n new wuRHai l>i UInu tumid apilimt tlie rat 
—laihlii o|)inIon 1 lu dlMftnu^ that hi tranHinlls 
through his tIuiH hiuIi tirrlhk dl'^ahus as hnlmnU 
phikue and tjphui Iiuk made an upiaal to tia man In 
Die street inliKliiii; him In a woild war of extirndna 



Hand apparatus for exterminatinK insect pests in 
small rooms 

tlon. TIiIh war has only nut hid the skirmish stn^v 
Kven lu a dti like New ^ oi k whin tin lieuUh au 
tborlttes h\ sleiautlially trap and ixiiudni tliouHands 
of raU yearly to kmuiU ukalust pliiKUi Da rat i>opalu 
tlon 1 h on the Im reuse and ntwsimiier accounts of isr 
sons belnjk. iitlaikid and hltim Iw ruts lu thilr hoiia^s 
—imrth iilarlj children—art hix-omhih iiion froinant 
Mr Hamel h shvh that thM mMIN tvin conininnir news 
until It H made unlawful to harlHu rats, iH^ause Man 
hattan Island Isaimhal almost wholh h^ watir pre 
Tents emlkruDnn of Imriasid rodimt [Htpalatlon and 
where oni piojarti ownir tiikis steps to rid hU prem 
Iwes of rodints ten othirH harUtr them 

Just UH wlentlHtH inohillxid piihlli opinion by ‘^'cttink 
oomithliar on tlio rat now the^ are working to ‘tfi f 
Bomithinjr’ on a more wldih uumoluff jiest—the bi*d 
laiK 

Tell the man In thi strist Patton has demnnstrateil 
that Da lad huk» hlti IninsmUn Da purasltp of thi 
trophal disease known as hull i7ttr that Nuttal sui 
ceeihal in IrimHiiiUtlnK ctriiiB thr4mi,h the bite of bed 
bujpi from one mouse to anoth(r that it Is Rupposed 
lied hUKM Hi>niid thi k^nii of Olicrmejers relapalntr 
fevir that Pasti ur and Metilmlkoff were probably the 
first to brink the bed hu^ under siisph ion as a disease 
mrrh r- 

‘1 should worry I* thinks thi nmn In the Btn>et In 
New ^ nrk South Bend or Ptopher Prairie 'Probably” 
and fur off truplial nmladley that bo never hiard of do 
not (ffvi him the necessarv flirlH of fear But If this 
peat transmits somethlnk rikht around the (ximer, like 
tnberculoHls and It < an be proM^l public opinion will 


(ondimn Da heil bu^ and demand Its exteniduuilon 

Imtlon has shown b^ experltmnts that the lad him 
niui spread npholil fiver,” hu>h Mr Sumeth Buks 
were Infecteel bv fesdlnff on the blood of a person In 
(he acute stake of this fiver and the hut lilt were re- 
ialnc*d bi the buk In a vinilent condition for at least 
twentv four bouts Hare Is evidence Dial Die buk 
assisted In the spnad of the InfluinAu epidcinli pur 
Ihularly In liKlkink hoiises, Imu riling houses hotels and 
other plues s wlare Da suiia hesls are oci uplet) hv 
dlffiremt ik rMUis In sutceHslon* 

bntll the war lad bURS were a repnmeh to nice 
]>copIe When Day npiienriNl, nhe |>eople tfoj rid of 
tlam by jcn liter cleanliness Ihit the war i rowded 
huniunltv together everywhere and as peoph (towd 
jie'itH of every kind Increase Ttidiiy not iicn nice 
lM*ople cHeui>e the be*d bug He naiv turn up In Die 
most carefully kept Imtiiwi Ills prisenu 1 m nut a 
itproach but a (lunger signal 

Ihe be*d hug Is a great tiuviln Not lontent with 
>1 ((iiaforlabh homi In some ihiap iKairdlng hous4 la 
uttm lies hlmsilf to clothing and H cuiiled to the locker 
riKua of an otllce thi cloak riKUii of an imtel, the tmok 
scat of an utitomublk the larDi In u sleeping ear 
J la ro he KwitrlM*s to some other arsons clothing aUd 
InvadiK un unlnfeited home Mavlu* only uno of him, 
and he is used lorrinDy here for In breeding sex 
UiH-Hn t muller at all In Die travels of this pest Doth 
the fiinnlt and male iiirry a supply of eggs ready to 
sit up tiousekm ping and mint a family when tliey find 
MUlluhle ctimrti rn Mx wetkM Is enough Defoii the 
davK of stiamhialcd upartnants Im nimtion was 
lias kid during Die winter but now It goes on pruc 
ticallv all \i ar round 

Ibak In prehlstnrli duvs, the litlle brown pnrusltc 
was presumably a vvooddvvilUr and vegitariun lie 
had wings of whlih remnants nin lie seen under the 
iid<roH<(i|M It ts tontixtured that when man laini out 
of eaves after thi lust In agi and begun Imlldlnk log 
cabins Da Insist wns iurrli*d to thi first houses with 
the logs Then he found u richer and more uhimdant 
kind of fiHul lhaii plant Juli-es—human bbsaJ He Ihj 
( ume lu/v lost his wings, and iilDitaitely turned lan 
nihiil He Is still hiz> for ume settled In walls anil 
Nlivplnk plai-es he will not travil far from Inane bv 
Ills own exertions Bur ho does git inrrlisl oliout In 
luanv ways 

He Is lntn)dii(*eil Into chan homes In wuis whhb 
an iinsiisisI tid, sins Mr Snnath Pmkagia are 
brought frnin InfeHid places nr In |ifs>ple who nun be 
carrbrs smh paikagi^ an oftin dropjasl or opened 
on ladN or i*oiala*s A pnrtv brings an unusual mmiber 
nf guests coat racks and 
hooks iin (Ulis! with tlielr 
wraps, and the Ikm! Is uwmI j 
fortheri*st Laundry park 
oges, clothes brought home 
aftir jiriHslng imiitresHeH 
Sint to the renovator 
iMMiks fnmi itnulatlng 11 
hnirlcH baggage brought 
Into the h4ai»e by mimliors 
(if tlie fanillv who huV'O 
1 ms n traveling moving vans 
and wan houses in whlih 
furniture Ih carrinl or 
storwl—these are ihannilR 
through which the Inswt 
constantly travels and may 
find entrance Servants 
visit thilr owTi hotnes In 
Infw tisl tenenumts bring 
ing the fiest back with 
ihiin Olothlng hung In 
nffles*s furtorv lockers and 
(ym cliecked in hoti h rro- 
taunints clulw and Ihe- 
at! rs la H common nmanH 
of transiKirtHlIon When 
Ills methods of traveling 
are known a little lare In 
receiving packages, hong 
ing up outer clothing and Apparfttna for gencraDni 
not using liedH an latcR ggn in bed bug rctfminni 
alia, la good prevenllon, |5 to $10 a roota, and i 




Apparatnfl for generating and applying bydrocyank 
gaa in bed bug rctemlnatien In New Turk it cMta 
|5 to $10 a room, and reqsires about tbroe houra 


The Modem Pied Piper of Hamlin—bed bugs and all 
vermin are now ejtterminated with poiaon gaa, 
applied by a masked operative 

and will keep him out nine limes In ten But sooner 
or Inter he Is prettv certain to arrive” 

The vltiilltv of this InsiM f Ih n markable Hpeelmcns 
hatilie^i Ui the liilstratoiv Imvi survived several months 
without tUHlIng f(KMl from birth to death, while others 
fed In the lulM»ratnrv have livid from two months to a 
year A soUtury siiei liiun bmugtit Into an empty apart¬ 
ment win rear a family und thrive Ihougli l>eople may 
not enter the nmm for months If Its principal food 
Is bilking It will dmp down to a mouse or rat hole 
and feed <(r suck blood fnan a lat a dog, a bird If 
these ncmirsis are laiking Individual Inseits miiv die 
after several months’ starv- 
aDon hut the colony goes 
»m a year or more It was 
once thought timt the In 
01 * 1.1 <s>uld live on moisture 
from wood or Die dunt 
found In walls and fioors. 
This has never been dem¬ 
onstrated but entttiiMiloglsts 
believe Dial the lolonv can 
support Itself for a long 
lierlod by cunnllmllsm the 
old eating the eggs or the 
young and the young liv¬ 
ing on Insects that die of 
old age AUliongh the in- 
se<*t stops feeding and 
breeding w hen tlie ther¬ 
mometer goes below 00 de 
grets Fahrenheit he will 
live through long perlmlu 
through temperatures lower 
than freezing In fact, be 
Is far more troublesome 
In northern than south 
em clltnal*^* for he cannot 
stJind heat nearly as well 
as cold Wh*m the then* 
roiwneter goes above 100, 
he dies. 

and applying bydrocyank For years, this pest has 
^ In New Turk it cMta been fought with aotip knd 
Kiaires about tbroe hours {Continued on pope 4J9) 
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Clothed and unclothed view* of the lateel Raaoline engine for Htationary use 


A Gasoline Engine That Is Different 

FX7AU8K of thi Nltnll}irlt\ of most i;nAollno 
It ifl rtfroshlrit, In a uliMo fo a gawolino 
onjflne that \h And that 1 h no 

<]onht tho retiMon whj tla Ihnlsun >\hltli Is 

shftwn in the lutom|»iu\llliistnitliins attratted iin 
Usual attantton and n dtal nf cniiunHnt iir the re^vnl 
"Natlonul flood lioails Show la hi In ( hh n^o 
Ha. Denison tn^lnt is 
an Inverted, t\\o-t\lindn 
four-eycle waternndt d tn 
gtm entlrtlv lumsMl In n 
pressed steel t ustni; 1 he 
i y llnders Is arinK stand 
artW and l>nse are all In 
eluded In (tnc t n k 11 n i,, 
w|ih it makes the unit tpilfe 
rlprid and with permanent 
and piniter allnniuni of 
piston trank shaft jmdtum 
sliafl Tlu crank shaft tain 
shaft ma^meto KO'^moras 
semhh and tin ftiniustlnk 
rods are located on top ttf 
the f/udn base rasiini; so 
that udjustineiits tan 1 h» 
uulekh and tasiU matle 
Tlu valve (lox uliltii in 
eludtss timvalves, Intake and 
e\hausi inunlftdd and tlu 
tarbureler um Is (iul< kU 
and t nslh nsnovnl hv tak 
Int out six nuuhlne Indts 
(tadlnj: water frtun the 
iudlntor uiMin enterjl 1 ^, the 
(vllnder block strikes the 
LvIInih r head whlih N tlu 
hottest part of the ifnlt 
and rises as It Is luated 
pnKlmlnjj: raplil watei dr 
(ulatlon and uniform isspI 
InjC Air Is drawn throuf,h the radiator bx a li\ whetl 
tXfHi fan The radiator N slmpudetl so that the dust imd 
dirt ({olnj 5 through it with the ulr dm^s not lonu In 
(.ontact with luiy part of the working iiuHlmnlsm Thi 
fuel lank W louitul at the top of the housluk The new 
♦'Uglne j« (tn Its fats not udaiitetl bt uutoiiiotlxt use but 
for stationary work of exerv description is < hiltiusl to 
lioMiesrt many fldxantugts over ruore familiar IjiMfs 


the Oraln of V\ lieat ’ in but 
a quarter Incli In UiuuuUr 
and uses but oni‘-Hflh of u 
volt of elwlrldh If was 
deslftncd for use In luwpl 
tills and bv phxshians A 
hiiiip of lids tv|>e was ro- 
centlv ustHi hx IM < luvaller 
I lie k son of Pbllichiphla 
when he xxltlulnw ii tm k 
from the lunk of an dklit 
months* old buhx ( lefus 
M<s>re of St IfHils Tlu 
bulb Is lnHeit4*il nr llu ituI 
of H slhfr tfitp« llu 

s|/** of an ordinal \ leial iM*n 
r|| whiili In rids rust was 
Insetted down (he (tilldh 
thioat and ga\4 tnoakli llkid 
for the (loitor tfi 1oi ate (hi 
tiu k 

riu liklH fniia till ]il^ 
lamp Is intual to Iht Mini 
hint d tikht fioNi J4no elf'etrh lamps «if tht vl/i nun 
inonlv used In tlu hoim 'Hie illunumt is iiuidt ni 
tungstexi xvlrc onetentli of an lui h In dlaiiatti and b 
Inches huik mnstrutted into four tolls This wlrt H 
drawn Into tlhniunt wire of the sl/» used In tlu JV 
wutt hoiist liold lamps xvoufil snpplx tltunu nts for “tltmtl 
suth huiips Ituse himpH are elassltlod as tin M i/rla 
C tjpe lielUk gas flIUd and are lighted fnuii a IJd-\olt 
J*td-nniiHrt tin nil ( p»n 
suiidnk *!<) kllowails ihi 
«ost to o|H rale sill ]i a liiiujp 
with < 111 rent nl Id iints 
pi I Kilowatt xxoiilil hi At 
(K I hour 

Foretelling the Effect 
of Short Circuits 

I1I*N tlu cold of an 
elettili Irnll hetoltu^s 
XV o I n tlu txxtp SI pal ille 
XX Ires XX hit h < an > the t ur 
nnl toiu h t at h otiar 1 lu 
rt*siilt Is II pun »d smoki 
a siiull of lublar and no 
more hi at In thi Inm Du 
I let I rli Ian ti IK xou that a 
shtprt till 11 11 lias taki n 
pliue untl burned tht wlies 
In two 

Tills Ih II miniature of 
what li a p pi ns xxhi u a 
ihiwcr (uhh tif ail i Us ti It 
sxsteiu hrniks and ttains 
in ctnitiut xxitli allot till 
tabh tpn the krnimd I*ro 
vision must K iii idt to 
Ketp tlu tlaiunke as small 
as iHissihh and tn du stt 
thr 1 It r tr h a) en/^hUH I must 
know what will K thi if 
It i t of a liiikt iiuantllx fpf 
elettrltitj ruuning wild at any glxm point of a power 
MX stun Vs till iidiulurlons width ghi th* answer to 
this dlitlciilr probltni mi fiis|iientl\ xen lomplhalid 
the Oenerai 1 lettrU englnwrs liaxe dixisul a mat him 
that tells In thlrr> setonds what woultl lake that manx 
liours tocahulaiv; bx tin slidi rule and pint II metluMl 
The mathlne welkhs fVId lUiimtlH and stands eight 
feet high With Its UM atljustlng dials It Impkn some 



The machine that reproduces, in miniature any short 
circuit of the high tension transmission lines whose 
effects it IS desired to study 


Electric Light 
Extremes 

T he tuaallwf and the larg 
est lncunde«o<*nt lamiw in 
the world, one rated at atioui 
one-ijuarter i^ndleisiwer nud 
the other at about KXtnoo 
windlepower, make an Inti r 
estlniT display when shown 
»t(k by side. The large lump, 
wkh A bulb 32 Inobeii In dl 
amfter and 18 Inches high 
xvim developed primarily for 
motion-picture studio use It 
U rated at 30000 watts, or 
1200 times larger than the 
average bnnwhold lamp uHd 
the Electric current required 
to operate three of these 
lampA wronld be equIvaU^nt 
to W power used to operate 
tlie average street car 
The imnll lamp, knowm ms 



Extremaa of the day in elertric lamp* 


thing like n combina 
tlon of MU oxcrgrowTi 
radio outfit and tele 
phom HWitihlKiaid In 
It an coiiitilni d a krimt 
nuiulHr of wires eon 
netted (o w hut are 
known as varluhle le 
slstanii units whhh 
mav be so Joined that 
Ihtv will (ornspond 
to tlu. network nf 
(allies of a kri at [miwi r 
sxHteia IMris L Mir 
H nt Jh fed into this 
minlaturi ]siwer sis 
tem at iHilutH when 
tlu kieut k^^neMitorw 
II ally would Iw in tht 
a ( t u a 1 sxHti 111 The 
dints are niaidpulati d 
to simulate thi < mdl 
1 ions which (w ( u r 
whin anx slioii iluult 
liikis ]da<t HUi h IIS 
(uuKLd hx a cabh fall 
ink JO I osh a st ris l i ai 
liiii or rlu biHakink 
nf 1 loaln fis «h r i abh 
Vs i lu b iu I hli nl K 
limuglit about In min 
la(in< (hi edi< t of tin 
I iJiuiw ax ( II 1 r i n 1 Is 
told lustiiullv bx tlu 
sinsplvi misiii of an 
( lei 1 1 i( Nil li I 

When the Ham¬ 
mer I^anded 

W n V i happened 
whin a iinluili 
\ O UUIII kIoIh of khlSH 
XX as s I r u I k x\ llli u 
lu i\ \ hamiMi I Is lohl 
bx tlu sli l|i of |di tun s 
at tlu I Ikbl of the 
paki riu I Inu (*on 
Hiiiaed in the ai tiinl 
hiiaklnk of tlu kdasH 
us showTi h\ till llrst 
flvi panels tif the ftlrii 
Is •< stimati tl at l/'VKi 
sis*ond llu experl 
aunt was Hlmed wlifi 
two cairurtis opiriil 
Ink hIimuII am oiislx 
oui at tlu standard 
s^iei d of Id pjini Ih ju r 
HI(ond xxhMe the sei 
ond an ultra speed 
t anil ra w as appat« nl 
lx uoikJn^ w< II lu * K 
ci*^s of '"idd < xfK>suri*s 
fiei Ml ( ond I lu 'itiiud 
ird I anil ra show s tin 
klobi Iniaet in one < \ 
]HiHun and in the next 
franu ii has dlsap 
ix an d f o m pi* ti I x 
w Mil thi I xt eptioM ot 
a fi w m i n a t i ft ag 
nil Ids T III ultra sih^i d 

nekuttxe s )j o \v s llxi 
sjagfs in till hreaklUk 
priKess followid lt\ 
four vliws of fixhu 
ft agnu nts Flu first 
tllit) ai tiiiillx shows tlu 
sMkhi I n d I n t u ( Ion 
niiuh In tlu khisH bx 
the hnmiiier hi ad tlu 
SIN ond ludhatis that 
tho first (utual fiac- 
tUK iHturred not at 
fliK |x)lnt of (ontut 
but on tlu fur Nidi 
The third view eon 
Ilnus thin and shows 
that thi hriaikake of 
t he glass ai tuallx pnu 
feeds toxxaiil tlu point 
of Imiiiut from tin 
|volnt of Initial frui 
turt* The fourth and 
fifth view a ni i rely 
complete I he pli tiire 



Rapid motion analysia of 
the sequence of event* •in 
the breaking of a vacuum 
tube by a hammer blow 
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The Largest Map in the World 

A Monster Model, in Relie:^ of the Entire State of California 

By H. H. Dunn 
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Ctttthig tip sponm to make the miniature foreata 
and orchard! on the world*! larneat map 


ODBLKO <»f niU}{iU)4Ue Mliowln^ till tbe 
natural an well an man iimde featunH of 
an (mtlre state the Urt^est iniip In the 
world. 1 h lading ercetefl In the at*tte-owne<l 
Ferry llulldlnir In San Prumlwo h^ the 
Cfimldned etTorU unii ftinUH of the 58 conn 
tte! of Callfomlti The map, which 1 m about twtKhlrds 
completed. Is 000 feet long 
and 18 feet wide, literally 
a '^working nioder’ of the 
entire Stu 
ooettng |1 

Btrudlon bft! required the 
conatant work of J T Ed¬ 
ward!, F R G H, and 45 
aaalgtiuita rather more than 
a year, and It will !>e o«»m- 
pleted late in mi The 
cover painting for this la- 
■ue ehowa a itage in the 
work on this giant map. 

The map U In reality a 
huge modol, but ao fitted 
with Interior and flood 
Ught!, all conceuled. that 
oiw appear! to be getting 
a perappctivo from an ulr- 
]^aDe or balloim of the 
whole state Kirnt of all, 
the gUte waa built up In 
relief, as It was before 
white men came All the 
mountains and ranges were 
put In according to scale, 
all the rlvern bays, lukes and c*ou8t line modeled on 
data furnished by the United States G»'odetlc and (ico- 
logical sarve>H and the various departnientn of the 
State government Then the naaintnlns were cohirt‘<l 
according to the reports of thes*- aurveja, existing \ol 
canlc craters were fom>ed, and the one active 4-4me, 
^ount XiaascQ, equipi>ed with internal lighting tut us to 
maintain the effect of fire within the < ruter 

Then the lowlands running fixmi the foothill! down 
to the sea, were put In with the tx»nHt and Gtssletic 
Survey furnishing the Infonnutlon as to coast line, 
bays, Islands ohnnncla, and depths of water rilfTfl, 
marahes, and sandy boaches Mere n^produeed all In 
exact colors aUmg the shore Forests of ri^>^«Hid ouk 
and pine were made frtmt 4rtr\ed fregments of sponges, 
painted grt*en of tia Aar\liik natural shades anti act 
up at tho pn)per locations and (nrr<*rt elcMitlons In the 
mountains and hlllR Psved hihI uni>aved roads grades 
for railroads, and all tho mountain tnills w( r» then 
carved out us trenches and flllLd In with mugm»slte, 
white-surfaced for the pined roads gra> for the grav¬ 
eled nmds, and gradiKl up with smul for the railroad 
rights of say lllghua^s axeruge olwut an Inih In 
width, road! three-quarters of an Inch und rallnwds 
half an Inch Kver\ mile of thedtXW of pu\ed highway! 
Is shout! In clear white finish and no railroad Is too 
snuUl to be shown Ties ami mllH were modeled and 
laid on the right! of xxay tunnels xvere cut through 
the mounluln walls wherever ihev exist and treaties 
and. bridges put in Kverv flag station on the railroads 
Is rtmwn io h tiny building, just as clearly as tlw 
large stations In the iltles Mine shafts were bored 


and sTiiall buildings set up about them to show the pro>- 
du(tl\e nilneH, and the oil fleldtc are located at the 
VHiIntM on the big iraiii a here they belong, by miniature 
forests of tluj derricks. 

The cattle, sheep and horae-raUing Industries are In¬ 
dicated as to area hj groups of these unlmaU each half 
an inch In length, while the stHtliins In which deer, 
bear, mountain Hon and other animals exist are shown 
by Hlmllar model! of these animals Tlie grain section 
Is slmxvn by gidden and brown sectlona of ripening 
grain the detidmms fruit dlatrlctM by green groves of 
(herrk*! peaches and upHoots, und the citrus fruit 
range hy similar groves bearing lin> golden hulls ln<ll 
catlve of onuiges, grapefruit and leimins. No one of 
the irws iH more than an Inch In height, yet the effect 
is startlingly like that of looking at a huge photograph 
of a gr<»ve These trees and either features are, of 
c^iurse, nut of scale with the length and breadth of the 
map but the ansaer to that Is * persisHtlve’ 

sreaiuers and ImrgeH ara placed on the rivers at the 
proper points to indicate directions and llmtu of Inland 
water trulllc, with small boats and rafts further up to 
show tile extent of shallow draft lamtlng Irrigation 
systems und hjdn>-ele<trie power plants xxere put In 
Each city Is indicated by a group of tiny buildings mod 
cled after the stnictur\*s In that tlt> wharves are 
shown In the jsuis models of ships Indicate the chan 
nels in each harlsir, and tlie sea traffic lanes Into and 


out of exerv port Ignitions are verx accurately estah 
fished, ond the buildings tn tiie center of each city are 
nctmillv recognizable so carefull} haxe they been mod 
cled nine lakes und rt‘wr\xdr», und colored areas htip 
to show tho exact extent of Irrigation, and whore each 


Irrigation system U located Every dejfiartmmt of the 
State government and many of tb« departments of the 
national government cuntrlbn^ to Uil! huge scutiduie 
of the State 

Hie Rotary System of 00*Woll DrUUng 

O N Deceml)er 11, Mr L, It McCollum presented to 
the Institution of Petroleam Technologlstg (Brit 
loh) an account of the rotary system of drilling, now 
of Increasing Imptirtance throughout the principal oil 
fields of the world. Broadly speaking, two aystema of 
drilling are employed today—the cable-tool or pertua- 
Minn syHtem, whereby the bole U literally pounded 
out by a cutting bit alternately raised und lowered to 
produce a succewlon of “blowe," and the rotary system 
In which a rigid pIpcHitem rotates a special type of 
cutting bit, a mud-flush being pumped down under hy 
drauUc pressure through the diill-plpe. This flush 
Kervea to Iu1>ri<afe the prooeMS of drilling, drive the 
cuttings up out of the hole, and st the nroe time 'mud 
up** the fomiatlonM to prevent their caving, hence, the 
Hpeclal adaptability of the system to unconsolidated 
and caving sands or slits such as are commonly met 
with in the Gulf Coast fields of Texas and Louisiana 
where the system was perfected In the first lnstan<*e 
The c^able-toot system Is better suited to harder rocka 
The chief advantage of the rotary system Is the rapidity 
with which a well can be drilled, 450 feet per day 
being made under excep¬ 
tionally good conditions, a 
far greater depth than is 
possible with the cable-tool 
In n«*rmal circumstances 
Further facts In favor of 
the system are thot high 
guH and oil pressures are 
more easily Controlled lew 
caHlng Is required for the 
lining of the well, it is leah 
costly to employ than < able- 
tools, and It is more unt 
versally adaptable to con- 
dlthms of modern oilfield 
development Two Inherent 
disadvantages are the km 
dency through “mudding 
for the driller to miss oil 
shows, and the difficulty of 
obtaining unctmtamlnated 
samples for elucidating 
subsurface geological data 
The first depends fur its 
solution on the efficiency 
of the driller The second 
has lanm lately successfully 
combated by the lntn»ducUon und use of the core-barrel 
by which adequate sampling can be carried out The 
lotory system finds Its greatest exploitation In Call 
fomta and the Mtd-Ountloent fielda, and has materially 
contributed to the development of the field. 





Trscing to ocsle^ from a small map on to the baseboards for the Ug one^ the oatUneo of Saa Frandseo dty 

and the adjoining rivers and bay 
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A N*w Portable Microscope for Use in 
the Shop 

T HB exottitnAtlott of mefsla, par Ocularly tmtlcr- 
the lulcposoope, ban bpcoine one of the etwcntiulH in 
the metiUlurglcttl c<mtr<>l «»f the steel imd wmie oOier 
metftl Industries It Ims heretofore been nectsuiirv, how 
ever, In order to exnmine metHiH under the inicroKtoiie, 
to cut piece* from certain set tlons and Mubinlt them to 
rolcrosoopic examination in tlie lHborutor^ The objett 
of such exauilnnttoa Is, of course, to determine the mIkc 
of the cpystalK and tlie condition tif the metal after cer 
tain procesoes to Mhidi it Ims been subjetteil It Is 
also used for the detection of llavis, crmks, etc 
There has long been u demand for a mh njwoiie wliicfi 
could be used In the nhop, (bat Ik, whUli i‘<mld t*e 
eftlrfently employed to examine metal ontalde of the 
laboratory and without the deatrudlon of the piece to 
be exHiiitned For Instance, there are often i isew when* 

It would tie desirable to examine the surfm'e of u trank 
shaft or an axle under the inbroscope but this has 
been Impossible with apiairatUH lieretofore t^oUHtructed 
There has now been put on the market, howe\er 
what Is known as u iHirlutde mlcroscotie U has been 
develotied by a Ifrm In Jena, Germany, and Is entirely 
different from the usual raetullographlc inicroscoiie em 
ployed only In a steel laboratory It has been Intro- 
dticed In the American market The tllustrutlonH give 
iome Idea of the construction of this new device It In 
sufltclently rigid and ettsy to apply so that It may be 
glvay Into the hands of the foremen of a shop for the 
inspection of work during any stage of finishing, or for 
making tests in connection with the lieut 
treating department whereby \aiiiable In ' 

formation ulmui anneaUng jierbHls teni 
perature for hardening men ns for cartmn V 

icing, etc, may be obtained It Is also 0 

stated to lie useful for eittUng dltikultles 
with customers and suppliers of material 
As our lllUMtraturns imd text ulU mak* 
clear, the new nilcrosc'oiH! works dlre<tl\ 
upon the piece to be exiimlneil, without 
any prellndiiHry se(*tlonlng, etching (^r 
other preparation 

One Illustration shows the otUUul ar 
rangeincnt The Illuminating deNl<>e (a)foi 
day or urtifidul light redetts tlie light to 
Uie prism (h) from which by the aid of 
tlm objective (o) It Is directed u}Mtn the 
specimen ttf metal (d) Tlie other prism 
(e) directs light reflected iwrtlnilarly by SSSSSSSS 
(d) Into tlm oLular (/) Tlie mbrosco|>e ^ 

can be applied to shafts and otbir f;\lln 
drkal pieces as shown bv anothei lllustra ^ ' j 

tlon In which Jaws are shown made in "T-1 

two slBcs and so arranged thot their dis | i 

tancea cun be varied b> nionns of strews 
If It Is desired to examine under the ml 
croBcope shoulders and bllUts In crank 
shafts, and otlier similar fonus, this can 

be done in much the same way ami with mienu 

e<]Uul ease. in* micrw 

Undoubtedly such a portable mlcmsc<ti>e 
will find wide use In the steel and inetsl 
working Industry because of lls practicability and the 
fact that It can l>e used t*> examine many forms of steel 
without destroying the objwts to 1« exiiutlneil 

An Old Canal Put to Uac 

A DiauS&n canal In Wales has heen put txi tise to 
ctmvey a pipe line to supidy Oardlff with water 
Th« canal la now need tmly by a few patent fuel and 
other factoriee which are c<»nvenlently served 1^ rail 
Way The use of th4 upper rein hes ttf the canal for the 


pipe line suvea enormous 
expenKe In freiu.hing besides 
providing an easy route free 
from way-leaves The at 
UiiUltion of the remainder 
of the (anal would gr**ntly 
farilltute town developmenl 
to the north of Cardiff re 
iimvlng the uecesHltv for 
mnnv bridges, while h uoubl 
provide a new thtmumbfuiv 
through tlio heart of the cltv 
nod penult the deiuolUlon of 
Heveral very iMitliersimu hiuI 
dloback bridges 

Keeping Them Down to 
Eleven Tons 

O UR00N trafflt offleerhj 
ore using a new tvpe of 
NCHles to weigh tnnks to see Roadside scoles foi 

If IhAlr loads do not exc<Hal 

the ^‘AOOOiHiund limit set by the State lawn rio 
Kcalea, which are the lirMt of their kind to Ik- umal tn 
the West, are very handy They are rntmll and tan Ite 
curried about by the ti attic oflkers Wlien a hotvUv 
loaded truck Is encountereil the scales are plaecd in ria 
Htreet and the driver rv^iulred to drive uiKm them 
They are found a big help In enforcing the law ugalnst 
overloodlng, presenting obvious advanfagt^i over |)er 
inanent scale instuilarbmR wliose locations would stam 
be kTJown lo potential vlolatoni of the law 



liiMJ «rt* 




i • ^ 

-- 



^6cr»a OeaptiU vkw of Uw uiOrtt iLriHir»tuii. Bchw Tli« optical nrrmnscmmU pr«wnt«d 

dlRgriunmalkaJbr 

The microscope that can be taken into the ahop and net up for use in a hurry, 
without apecial preparation of the aped mens 


Machine for Tenting Airplane Ribs 

I \ order to test the ribs for aliidancu a special ma- 
(hlne has boon d(\lH«Kl thai has many distinct ad 
vantages. The most unique and valuable fimture Ik the 
opiwriunlty that Ik olTired in the case of wooden ribs 
for changing the strength of the rib while It Ik lacing 
tested P'or example, KU|>pose that a rib Is found lo la> 
considerably over strwgih, then the hoc tlon of tlie dtug 
onals, verfleali or webs can l»e cut down wldle the rib 
Is still In the machine fhua the rib mav prHrtl<*ttlIv 

_ la* designed while It In under 

load. 

The loads, whbb may lie 
varied In amount are ap¬ 
plied by means of sliding 
shot cup* mounted on grad 
iiuted lever arms ITie ar¬ 
rangement Is HUib that the 
Umds are im>ve<I Mlimiltane- 
ously by na^ans of a hand 
wheel IcxMilcd at one rtid of 
the machine The loud Is 
applied to the rll> bv vertical 
rods provided with shn«N at 
tbeel^ wlu're ibey ecmie In 
contact with (he rib The 
length of the nuls Is udju*d 
table to allow for the delU c- 
tlon of the test speduien 
The direction of the loads Is 
easily reversed as In (he (a»e 
of the nose load in n high 


RoodBide sctiles for enforcing Oregon’s weight limits on loaded tmclu 


HfK>cd (^ondltlon by slmitly oxtenriJn*, tin lever arm on 
the other side of the machine The arniH are balanced 
at the Hiurt of the test by menns of sliding lead counter- 
Wrights, The effect of a \mlfonn loud Is obtained os 
nearly as iHisstble by u(x urate hHutlon of the loading 
anuN and the use of distributing hU>cks under the Bhoes 
With this mat bine any type of rib may be tested, 
whether from wings, tail KurfaecK or control surfflcBs. 
Ah It Is neceNsary to weigh out only one set of load* no 
mutter how many fattors are reqiilrod, accuracy of 
W4 Ights is obtalniNi and therefore HR- 
riiiicy As the rib Is easily aoeeBBibla 
while In the mH4hlne, the failures are 
easily detei (ed and due to the Btopa on 
(he weight urniH the rlh Is not completely 
dcHtniyed after the Initial failure 

Stellar Evolation 

KAMT and to tiupluce w® owe the 
i flrst mibmal hypotheslH of stellar evo- 

I lulioa, but they li id at rludr (a^mmand In 
KUfllrient data to estnhllBh their nebular 
hyprdheMlN on a sound huals. Within the 
lust few years astronomers have ac^mmu- 
lated a great mass of material which gives 
a more sevure f4modutlon for a (nnslstect 
theory of stellar evtdutlon In the case of 
hundreds of sturH mu(h Ik known wmcem- 

. Ing their diKtHn4'eH, their sIrcb, their densi 

tlcHi and their tomijeraturua From the 
I Ihwb of physics we know the general trend 

of the changes whUh must take place In 
^ any stnr If at flrMt It Is a highly rarefied 

and dllTuKC mass of vaiior at a low tern 
perature, gravitational forces will ctuM 
Its gradual ttmihUKallon, and thl* witi 
produce an elevation of tempemture, joat 
lU p«)iM>nt«d gg Hlr In an aotoinobllc tire hecomei 
. - hot aa It Ik compr4*»4sed As the temper- 

n a nurry, ^turc rirtes, the VHTs>r will flrwt become 

red hot and ultimately white hot After 
the ilcnslty na4hi>s a certain stage, con- 
disiKHtion will proceed mom riowly When the loss ot 
heat hv radtatlnn exeeiMls that umdacNMl hy compreealOl) 
the star will cool In reverHC 4)rdpr from white to red 
heat After It Iuik c*4mtrnot(Hl to the solid slate, Uk< 
the earth, the production of heat by condenoatlon will 
CCHHC, while r4H)llng by ladlatlon will 4'ontlnue, until 
the Ntar Iokck Uh lumlnosltv t'VmdenKatloo and coolltti 
will !»e exlriinely slow, and may be prolonged Iw to* 
temal rb velopment of heal due to Kiilierchemlral trans- 
forinatlonH mad* imshlhl* by cnonnonsly high tempura 
tun^M and j)r4 NHunw These niav uiusc the formaUpH 
of one ebin4mt from umUher by the aggregation o1 
iitoioH If Mill h Ite the s*viu«*n<*4 *>f rhange In any 
^tur li IH (*vl(lent that It uiuHt pass through the red 
Hiiige twbn', the first (line while rlnlng in temperaturi 
toward th( whMe state ant| again while cooling It W 
ill cKtabllHtad furi that thi re an many huge dart 
lulmlai wliftli may Ih* tlu orlgltiiit sfutT of which Rian 
are mad* and that (he ivhI staiH (an lie HCparated tnt< 
(u#» well deHmsl (Ihshck of gliijus /md dwarfB, dlfferllii 
inonnoiiKlv In Htse un4] (Umslty hiit little In tnasn. Tbe#( 
Jjjrg* dlffirtnecK In xl/c ar» not found In the wWtt 
statN whirii ait all u<‘(*4)nUng to (Ms hvpotheflU, ll 
the Kinm Htagt of development What may be tih 
Mna) dcHilnv iif (lie dark IvodlcH whbh are the taA 
(iHMliKt we *im only guesH Hundreds of thouaandu o 
Niuh dead and Invlrible v^orlds niuMr exist, moot 0 
them i>eihaps destlmd to wiiU4ler through space for Ol 
time, but Home of them may bv <‘o1llHl(in with OtbCE 
hodieH b(^ again rt^ilvod into glowing vapor and tiegU 
a new 4 V4 h of evlHbmoe -* ibHtrai t from articie 
fCHHor F P Lcivin, m for \'o number M, Ipfp 


TooUlig ail*plan« riba without dostroying them 
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The Story of Steel—VI 

Open-Hearth Furnace, Making a Superior Steel, Supersedes the Bessemer Converter 


T W tHtau)44 the HeKNetner Lon\erier 
rHidiriHl it iMJHslhle to muko steel with 
Ki'eiit raptdll^ und nt low cost, thut Its 
Inventor llenrv Hesseniei >illl alwat s 
rt iiiuin the uulHtandlng tl^nre In tint his 
tJ)ry that may be written uImhii Du steel 
indastry To think of ntoel is to ttiink of itiHNinner 


In Hk)4 the o|ien lieurth process surpiisseU the prt>- 
diKthm of tlio Itessenii r and todu\ It may he mild, 
roufchlv s|>euklng, that the open luairth ptxiduces one 
hundred tons of steel for every twenty made bv the 
Uessenier piHV'etis Satural jm« wbUh was formerly 
used In open hearth furnace work hv Its severe Uml 
tnllons In »upi>l> lias lieen replaced us a fuel by pro- 


In 1854, "Henrv Beaseiner invcniofl bis lUssemer nr ducer was a prmliut fn»ni Die gnsiriinir of tool in pis 


Ittuiunath iirocess In Wnglnnd and aUmr the same 
time William KHU of this countr\ 

<]iilte indeiiendentlv catne out wiDi n 
process of making steel alsi> iislni: n 
hhiHt of air as the meanM \fter ron 
skk rable lltipntton a <‘(iiiiproiniM wu'* 
made, and today we know Du pneii 
niiiDc pnictws h\ the namt of Ik's 
serner 

In 18(11 'Clemens develojKul his n*- 
(tenerutlve furnace Du undtrl\Infc 
prindple tielriK us follows 

riR hot gamw arc pusHed o\er the 
fumnee bo^ and thence throuth a 
aeries of rhc<k<r hrit k und on to llie 
atatk Tlie dlretthm of thi flniiu Is 
them reverniMl the air helnjf taken 
through these hot ( 111*1 kers ulastrldnf^ 
heat and Dius \leldlni; ii hlL'h tun 
perature on unltlm; wIth the fuel 
This continued nxirsal buds to u 
griidoal Imrenm In n>iiae ten)|>erii 
ture which Is UmIiiv the hasN of oj>en 
hearth work It was In 1S01 that 
this ImiHtrtiint t>rIiKl|)le was doMl 
0 |)ed by Mu rt In and heniHi open 
hHirth fnmiiees an tailed today Sle- 
niens-MHrilii fumacts 
Tlie llrnltotlons of the B(*«flenier c" 

pr<K‘esR did not hold for the open them n furtuMts 

hearth, wince It lieoime |M)ssilile to uw' 
ranterlals of a gnater mi riel v Tin Sectional 

pr(K8*s« of reftning Is tmah slower 
ordinarily from to 8 to U hours but 
It ImcomoH possible to i \en Ise a verx 
close control of tiu reactkins make 
fn^quent tests of Du* metal In the 
hath and setun a stei I of the evuct 
cninpoftlDon required So marked an 
Utwo advontneeH that In the sisHin 
eaUons for tilgh-clasH (*onstrn< Don 
guoh as bridge hidldlng where a very 
exact relation l>etw(*im rlie working 
presses and the HfMn^,rh of the nui 
terVals must l>e se< uved Da re is an 
Invariable call for oiH>n hearth steel 
The advantages uf tht o|»enhearDi 
procesH are summed up h\ those who 
ure vermxl In the art aw follows 
I Bv the use of ore as an oxldUlnj, 
agent and by the external appHontion 
of hinit the ti mi»erHture of the hath 
that Is, of the materials In Die fur 
na« is rnadt independent of the 
purifying reaitlonH and the ellmlnu 
Don of the Inipurltl* s (carbon sllieon 
munguneiiie etc ) can be made to take 
pinee gradually tin temperature imd 
1 ‘oniposlDon of tht bath Iielng under 
imirli iMlItr (‘oniroi than in the lle»- 
senter ppooewi 

Z lor the Hjinu reason u greater 
varJtly of raw unit* rials (tin lie used 
and a grt*ater ranue itf products made 
T A very Important lukantu^^t is 
the Increased output of hnlsiusi 4tt»el 
whldi can he ms ure<] from u ^Imii This shows th< 
nmotmt <*f pig iron hena fewi r Iilast 
furnaces are rtiiuired to prodmi tlie 
same tonnage of steel Tlds Ik e\pliilneil hv the fnet 
that the TteHsimier process us<»s all Imn In molten form 
whereas the open hearth pPHi^ssnin um Iron In smiiller 
pn»portlon of the kdal charge, togttlur with strap 
4 With the development of tin basic pr<H*esH it was 
fitund that the greatest advantage nf the ^lemens- 
MarMn o\tr the Bossemer w is the < Ilmlniitlon of phos- 
phonis While the basic nessomer pr<HS*ss requln^t pig 
Intn with a phoKphorus content of 2 jn^r cent nr more 
In (trder to maintain the teipfierature neeessory for the 
reactions, the basic open hearth process permit* the 
use of Iron of less Ilnd^od phosphonis content 


ppodiirirs h\ tar und h\ prodikt gas fuel hj products 



To th« oKtrcfTM right !• the etack Then follow i A, sir and gwe irvcning velvet B oherglng ntAchine 
C buggiee, /row w^hiidi eherger piclu up buxe* of “mlxturu thnurte them Into furnece D end empiiee 
them D fumece with oherging door (right) and pouring spout (l«ft) f Indte crenee, with ledJa f over 

mold F pouring an ingot 

Sectional view, showing relative posiIlona of parts of an open hearth plant 



This shows the charging platform of a long line of open-hearth fumacea, with aJadle 
emptying lU charge of hot metal Into a fomace 

wl hv the fact In the coking of coal and In later yeaw b\ fuel oil action, durliig 

n molten form The open hearth fumnoe a* shown In the Hlnstratlon ganese, phospl 

Iron in smiiller on the adjoining page, Is a large rectangular stmetnre, oxidised ar bu 

with strap approximately 15 feet wide by 85 to 4^ feet In length forming coiupc 

pr<H*esH it was At each of the fumnce are two lafjffe opfnlnga or Join the Iron ai 

the Siemens- ports, one to admit air and the other ga* The roof la iitelted At Dm 

lilt Ion of pho*. of silica brick*. 8 Inches by 9 Inches by 15 tnebe« dfeep, cent of thU g] 

ss requlnh^ pig This highly refnetory material Is hntit In the form of carhoD for thi 

r cent nr more a flat areh to give It strength and staWHty, Sfid thS heinf ilecopsp« 

rH*sHor\ for the whole furnace U held In place and tied together by NMMgf nfifbi 

IS permit* the heavy beam* and tle-roda. The hearth or bottom of th* to thewuiWi « 

^mtent furnace rest* on steel plates which are carried by 


l>etim.s or ihonnets resting on pier* entirely Indeiwndent 
of the rest of tlie structure 
In a h^Klc furnace the bottom Is made np of several 
courses of clay brick, upon which U placed a deep 
lining of magnesite, curved upwardly alt arc(und to 
funn a trough like baHin ThI* magnoalte—a highly 
refrHctor} material, I* mixed with in^nnd basic *lag, 
and It in then set by slow heating and gradually broufdit 
up to a high working lenn>erHtnre thus fusing the bot- 

. tom The acid fnmace 1* conHtmetad 

In the same fashion, except that silica 
xnnd la used in place of grain m«g 
neslte fhirnace* today are practically 
all baHlc und range from a capacity 

I flK HiiiHll HH 5 to 15 tons for making 
spcH lal HteelK to Be large as 125 ton*. 
The average capmlty tmlay Ik from 
00 to 75 tons per heat 
The open hearth proce** varies In 
different districts, depending upon the 
aynllabte pig Iron and the scrap con- 
dttloiiH A typical plant In the Pitta- 
burgh District charges a furnace ns 

Uhw materials, sm h us Uinestone, 
ore and m rap tire assembled In a 
stock vupd, In some eases the lime¬ 
stone and ore being In bins and 
drop|ied dlnstly Info charging boxes 
wliitli are usuallv 20 Inches wide 20 
Inches deep and 6 feet in length The 
various m rap Is loaded Into the 
tKiVes bv miignets All these materials 
are then assembled Into a “heat and 
a sinuU engine pulls this load into 
. . ^ the open hearth building leaydng It to 

In Ihf nwt iitep the 
with UdJa f over almost human charging mm Idni This 
mochlne has an arm which kx?ks into 
arth plant the end of the charging box and 

can be {pushed In toward* the furnace 
and revolved The door of the fur 
mue 1* oitened, the box Is picked np 
and thrust Into the fnrnuce the nnn 
1 m revolveil dropping the material on 
the hearth of the furnaee, and the box 
withdrawn 

LIiiieHtone Is placed on the Imslc 
bottom, then ore, then a certain 
amount of scrap, approxlinately 40 
l)cr cent of the total metallic charge 
Tlie charge Is melted by burning fuel 
In the p»>rt end of the furnaee In con¬ 
junction with the hlglil> preheated 
air that has Lome through theihetker 
woik, a* mentioned befote, thus vield 
Ing u very high teinperntiire of com 
hiiKtlon With the reversalR In flume 
dIriMtkm nt Intervals of 20 to 80 
minutes, the charge Is gradually 
melted down This masN Is heaieil 
until the SLPiip white hot and 
slightly fused, then molten pig Iron 
Is added. This 1 h taken from a mixer, 
which 1* a storage bod> fop the hot 
Iron coming from the blast furnaces, 
wherebi uniformity In the quaUt> of 
the iron Is secured and a steadv sup¬ 
ply of hot Inm for the open hearth 
furnaces maintained Ths mixer* are 
iiKimlly of from 300 to 1000 tons ca 
parity 

With a scrap TOUtsnt of 40 per cent 
. -.i metalUc charge, the raolten 

If with adaola iron would then be 00 per otait of tlie 
total when added With the addition 
of thiB Iron there occur* a lively re¬ 
action, during which ahnoet all of the silica, man¬ 
ganese. pho 0 {)horu« and part of the the cafboa are 
oxidised or burned out by the oxypten. Dw drat three 
forming compounds that slag with the Iron oxide and 
join the Iron azMl iHne riUcate* wMoh have already been 
melted At fhe end of two or three hours about 80 per 
cent of thU alaf u drawn The ore «tt* on the 
carthOD for three or tour btmnt lenger, the Umestone 
heiaf decopspoeed by tht heat^ and dtoslde. 

up 4^^ 

to theftame, t^dlte* It hnd completer the pamflcaDock 

on pape 4S9) 








ivm, 1824 


scientific AMERICAN 


m 















398 


SCIENTIFIC AMERICAN 


jam; %wm’ 





Adult 


Oldar 

l*rT« 


Young 

larra 


All MaKH ««eui‘ in Uw fllt«r Ain mv« the adult, and the blrcU 
ftari on nil itaaen excapt the nsir (much entanted ovar the other 
•Uvea In thin drawln#) 

The Ufe cycle of the oewAge-fllter 07 

NK of tliH inoHt dlMKreeable feature* of a 
Modern eewage dlfliKiNal plant <ln which a 
Hprlnkllnic Alter 1 h uned for purlfylnx the 
fecfll newage) la the preMAce of ImnioiHe 
numlierH of amall, graylah, fuiay of 
the ajK'clefi known aa f^iyohoda aiturruitu 
and t^tfchoda vinvrm, or aewaine aprinkllng Alter 
file* (center vle^^A) Theae Ale« bre^ tn (KMintlMO 
number* among the 



looae gtonea of the Alter 
bed, and fly* or are can- 
lied by the wind, often 
bo the dlatence of nearly 
a mile. Were tb^lr prea- 
tmetf conflned to the lo- 
oatUy of the Immediate 
neighborhood of tlm uew- 
age dlapoMl (dant they 
would not be no great 
a pwt except to thoae 
working around Hu<h a 
plant, but they enter 
dwolU&g houaes at con 
iddarable dUtancea from 
thft plant, and penetrat 
tag the finest acreenR 
make thetr way to alt 
part* of the hou»e.wh<T« 
they fall Into the food ** ^ m tbwr h»*«i ftwn 
and make themaelves 
troublesome In many 
ways. They are regard 

ed with diffguat and fear—becauae of the character of 
their breeding gruunda—and there exisU n not unrea- 
aooable presumption that they are the carrlern of !n- 
fectloDB and dlaeasea Nearly all sprinkling Alters are 
breeding grounds for these pests 
la a dlspooa) plant where the sprinkling Alter Is used 
the water from the Incoming sewage Is allowed to sedl 


Birds and Sewage Disposal 

An Interesting Relationship Involving the Relief of a 
Filtration-Plant Nuisance 

By Leon Augustus Hausnum, PhD. 

Aaflatant Profeasor o{ EotUocr* Rutgurs OoOvfs 

ment out a portion of Its 
auHi>ended solid materials In 
large tanks, and Is then 
HpraytKl out, tiy means of a 
multitude of noxxles, over a 
IhhI of stones, tUrongh which 
the water percolates and Is 
titirlAoii, before U Is allowed 
to drain off—usually into 
some neighboring brook A 
tvpical sprinkling Alter bed, 
with Its sprays In operation, 

Is shown herewith Such a 
bed Is about six feet In 
depth and la compofied of 
irregular basaltic stones, of 
about the size of small hen's 
eggs, resting upon conduits 
which lend off the purifted 
water On the stones over 
the surface of the bed there Portion of the Alt ration bed when the sprays ate MIs^ showing the loose stones 
usually AouHshes a rich. among which the Psychoda fly breeds 

greenish mat composed of 

OtiiUaioria »nd <dher algae forms and on the under The most successful method yet devised for the con 
surfAC*e of these surface stones, and continuing to the trol of the Alter Ay was worked out In the New Jer- 
bottom of (he bed the stones are co\cre(i with a heavy, sey Agricultural Experiment Btathm, and consists In 
slimy ucir^un, made up of varluuM fungi and i^nter Aui>ding tlm filter bed with the incoming sewage (by 
molds, with entangled bacteria growing In a gelatinous cUsilng the outlets) and then leaving them couipletely 
matrix. Numerous inlcroecopic organisms And the op- subtuersed for a period of twenty four hours Such 

treatiuent of the ImmIs 
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th« mttp ma«nlA«d xbovt Un tiin«c 4i Th« pups or trsniformatlon itai*. masnliM iboot li thiWt. 
1 1 The Adult fly mMnlfled about 10 tlraat 

The sewnge-Alter 0y In rnrioas slsges of growth 


tlinuin conditions for their growth in such a Aim and 
Increase in numbers with the graduol growth of the 
Aim 

It Is In this Aim that the filter Ales breed The 
eggz are laid on the surface of the Aim, and the larvae, 
or young, upon hah hlng work tbdr way Into It Here 
thev remain and feed, and after their piipnl change 


kttla the Ptgrhodo lar¬ 
vae and pupae b> 
drowning. 

While engaged In some 
Investigations fur the 
Btate of New Jersey on 
the animal luipulatlon 
of the filter beds of the 
PlalnflelO* N J sewage 
diaptwal plant, the n liter 
had opportunity of ob- 
servlng the vnrlous 
stages In the growth of 
the Alter Ales, and 
also of noting a singular 
and hitherto apparently 
unappreciated natural 
check upon the growth 

wim mmrnmnm mnom » natural check IS 

the wofTk carried on 
during the ainter. by 
several species of native 
birds, namely the song sparrow fJfshMptsa metodtoy, 
the goldAnch MrirapoHnw* trUiU}, the tree sparrow 
(Spizella puHlta), and the junco or snowbird Vunco 
hvemolii) Flocks of these birds numbering from fifty 
to one hundred and fifty Individuals were often seen 
flying about the Alter beds, with the juacos and song 
sparrows much the most nuroeroaa At times two or 


they emerge as ndult files, more separate flocks were obsm'Od about the beds, 
The Aim upon the sfones making n total of about three hundred birds. Close 
collects, and grows in thick- attention to their movements showed that these birds 
ness during the winter and were securing food from the surface of the Alter beds, 
early spring, and with this working rapidly between the perUida of the activity of 
growth there occurs an In- the sprajs* which were of two minutes' duration 
croaaing n q m be r of files Mlcro«oplc examination of the film showed few or po 
Hence in the early part of weed seeds, which are'ttie chief cmutltptfita tn the 
the seoaon the pests reach dietaries of the birds meptto&ed Tt^ taidy larger 
their nmxlmimi numbers. A forms of Ufe present IP or on the Aim wSre the filter 
single square Inch of atone fly adultb and young, and It was these forms tor vhlph 
may contain Aim enough to the birds were In aearclL F»m Obnervathw of thrtr 
harbor from forty to seventy feeding activities It was judged that ekeh btfd sSenred 
Urvae. Bven in midwinter one bit of food (presumably a wflpW larva, 

U waa found that a afpgle or pupa) evsry two second^ mgkl^ tWrtv ipdfvldual 
atone from near the surface organlsftif per miPute for epch HHU tY per hour 
of the bed supported nearly This would makf a total of ftTlMXlO pAganlams per hour 
a hundred larvae and pupae, fdr a fi*»k of ifMS birds* of over,lmV a mnibui where 
Breeding in the Aha goesen the pumi^ of Mrds was aM h dhljr tfid tdrd> 
from the top to the bottom ward at work qo i^ia flitev harfi^Hng fon^ hopM 

of the bed, bat la dglty, the PumbeF of organbW WdOVt total 

la tha op^n .p«e«t, kspt eWar ot W» and imow by tht •pnyik tht blHt do tMr Mint Mdlpg fTOlP throe t* twelvf dpript ^ WtttSe M j^rBataflaj WtS 

The Alter bed In mld-wlnter, with the epnys In eperatkm tndies below tbe surface. IP kedplttg the INglofioda 0lee In ebedt 
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Crcnoftii trsUftr with steering gegr* deeigned to carry other end of lonjs loadsi and keep the Mg polee 

ottt of miachief on the comera 


rtghtteg Fwwt Fires with Radio and Plane 

I K dgbttng devastating forest ftpwi in northern On 
tarto, Oanada, man*« conuneat of the air U iilaylng 
an Important part Today eight pianos are enRoged In 
daily aortal patrols over more than 80,000 sqnaro rallea 
of rtrgttt timhor The planes make their headquarters 
at Bamsay Lake, Ontario, wliere the provlmlal p>\ 
eminent In conjunction with a privately oporateii air 
service maintains the first radio station devoted to fire 
patrol service li^ middle northern Ontario 
The snnual low of standing timber by forest fire in 
the Cotarto regions has been appalling The lowes 
have Increased annually by almost a million dollars 
There are few settlements in the timber belt heme no 
men to range the country for fires or to fight them 
Hits year. It Is announc^ the low will ba cut by a 
mllUim dollars. The cooi'wratlng radio und planes are 
gim credit for the fkvorable change 
The planes In use are the SR t\pe, mimned by ex war 
STtators, one of whom was on ace (n the Koyal C'unad 
Ian air forces. Four of the eight planes are equipped 
with radio transmission sets and the others will have 
them in a short time. The power for transmission Is 
derived from a generator driven by « separate small 
propeller 

aerial for broadcasting Is on a coll In the 
cockpit and the «jd Is tied to a weight so that when 
the plane has taken to the air the aerial Is paid out 
uboat too or 350 feet The weight keeps It suspended 
downward without Interfering with the propeller A 
fifty watt oscillating power tube Is used and the circuit 
is of the weD-known feed back t»pe for tranmnlsslon 
Oenerattng power Is as high ns 1000 vnlta The sending 
is about 555 metres but can be raised to 900 It Is 
most practical to send on u verv high wave 
The corninmilcatlon estalv 
lisbed between plane and 
tbs radio station built on a 
rock in Ramsay Lake, on 
ables the patrol, which first 
sights the fire, lo call other 
planes Int o fire figh t Ing 
action. When an observer 
flashes tho ground station 
that fire has l»een sighted he 
gives map co-ordlnutes, and 
planes with spec tally built, 
gas driven centrifugal pumps 
and as much hose as tho 
plane will carry, are dis¬ 
patched to fight the fire 
Frequently It has occurred 
that planes viere unable to 
find a landing place near the 
lire and have been forced to 
drop pumps Into shallow lakes A buov Is attached In 
this emergency and later the pump Is fished out and 
put Into service Several times bombing from the air 
has been resorted to where the Area were dlsco\ered 
too late for a small pump t« be of servlte 

l^ycholoffy and Criminal Responsibility 

N A recent number of Psyche, Dr W Brown dis¬ 
cusses the attitude of modern i>svchology to respon 
slUllty He shows that there Is a tendency fop tliose 
who understand Incompletely the alma of modem i>h> 
cbology* to believe that a general spread of its doctrines 
will result In a weakening of the sense of moral re- 
Bponstblllty He discusses the legal definition of respon¬ 
sibility and describes cases whore a crime of violence 
may be committed for which the person cannot be held 
responstbl& The psychologist, as such, is c<m*‘enied 
with the problem of studying the causes In the history 
of the person which have 1^ to the act and the con 
tributlon of recent work is In the direction of tracing 
tha Infltmce of the acU and phantasies of Infancy and 


childhood It appears not infrequently that (he iH*oplo 
answerable for tlie vlcHins upbringing woro reiilK n 
spondble Modern iwythologv dues not contest the 
reality of moral responslblUty Whllt It hohls the 
view that criminals suffering from t'ertjiln funus of 
mental disease are let« full\ resixmslbU than are nor 
msl people, it does not eoitntenance the \le\s that all 
crlmlnfllH suffer from mental lUness, nor thai inoutal 
Illness Is tin lnvurtabl\ Niifficlent ext use for trltito 

Where the lioad Carries the Trailer 

HR transportation of extremely long atructurul 
units—poles, girders etc—is always a problem We 
have seen traffic In New York complete!\ dtsorganirHl 
by the passage through the streets of the huge girders 
for the bridge across 4Jnd St, Joining the concourse 
around the Grand Genlrnl Station with the <*entr«l 
roadway of Park Ave These are the longest slngh 
loads that have ever l)een attempted In this elt>, with 
the exception of the obelisk In Central Park, and this 


was takm up from the docks to Its present location 
niun> years Hg^» at a time when horses were tlie onl> 
available motive power and traffic was far from Its 
present congestion 

The mere presence «»f an extremeh long load on 
the road Is In itself a good deal of u nulHimoe uanpll 
eating us It does the pniblcms of passing But when 
such H load reiK-hes a turn we find U nt Its worst 
All the dinicuUles and dangers cannnt l»e eliminated 
of CTJurse they are Inherent in the sltuutlnn But we 
present two pictures shnwing the use of a special trailer 
now being made b> the reformed Krupp works In 
Rssen Germani which Is esi>eclall> designed for this 
sort of thing Tho up|»or \Iow, showing U handling a 
load of isdea, gl\e8 tlie best idea of how It works and 
the very daring stunt of the lower photograph In which 
a (!ompletely assembled steel t<»wer of i-onslderably nioro 
than fifty feet la being handled, shows the extreme 
possibilities. 

As the cbwer view suggests there Is no phvrical con 
nection betwewi truck and trailer other than that 


iilfiirdcHl I)> the htad itself This of course U quite 
sutfi<lent to hold them together In negotiating a bMdt 
It Is not fenslhle to i)ermli the trailer and the epd of 
the load to cut tiu corner us the^ would If left to 
tlamiKiKtH and hn the rear wlieeis of the ordinary car 
and trmk now do Tlie trailer has to track more CT 
less cIoHel\ after the truck and so It must carry Ite 
own M(«srlng pur and Its own steersman The pol# 
picture gicHM II cerj gixul fdeu of the behavior of lha 
trail* r und of the load under tliese condithms 

Clothes Moths and Their Control 

A M0\<} entomologists tiiere are well knowm to be 
two ver\ common moths tho larvae of which are 
destructive to fabrics, namely the i^ase-inaklng clothes 
nuith and tht welililng ciothes midh the tapestry moth 
Is much Jess frequent Jiut Is occTislonally destructive. 

In Keneral the lnr^ae of clothes moths feed upon 
wisd fur feathers hair and all fabrics manufactured 
from tlieni It will therefore be realized that they may 
be foimd attacking not only 
clothing but alao carpets, 
rugs, furs uphoisterlee, 
Bluffed animals, brushes, 
felts In pianos and the like. 
The moths are relatively 
short lived thee take no 
nourishment and are in 
themselveH harmicsa Their 
eggs are laid upon or be¬ 
tween folds of fabrics or 
within the meshes of the 
latter They are readily 
crushed by brushing etc.> 
and are very fraglla Under 
average Indoor conditions 
they hatch In about a week, 
this period being subject to 
lengthening or shortening ac¬ 
cording to temi>erature The 
larvae are relatively longlhod and require from about 
fifteen weeks to two jears to complete tJiolr develop¬ 
ment Much depends upem the nature of the material 
iilion which they are f*s*dlng and the temiwraturecondi- 
thms under will* h thev exist The pupal, or resting 
perlmt varies fnmi about eight days In warm summer 
weather t*> a month or more in winter 
Methods of dealing with tliese i»ests are namerbns. 
iahrliK tliat are well brushed or beaten every two 
weeks lire seldiuu seriously affected expoeure to direct 
sunlight Is also a vaUmhle measure Articles of cloth¬ 
ing that require to l>e stored are Immune from attack 
If sealed dowm In paper bags or verv securely wrapped 
In «e%ernl layers of quite unbroken newspaper Naph¬ 
thalene In the form *>f flakeM or balls should be placed 
uniong tho clothing Dius fnsfene*! up It also acts 04 
a dt torrent when placed In drawers or cupboards, bat 
Is nut entirely effe* tlvt under Hu<h conditions, Psradl- 
chIor*>i)en7ene appears to lie as valuable Os napthaleoe, 
hut camphor Is detldodh less effe<tlve 

On a large wait the told storage of furs, carpets, 
and furniture In the most c*ertnln of all preventlvei. 
An effecthe remtd\ wliidi Is also non Injurloui to 
fumHiiri, falipics plate or other household goods, la 
tho appliiaihm of h>dr*K'VEUilc acid gHs Us monlpulo- 
thai requires the k* rvlcew of an Intelligent i>erson wbp 
underHtiinds the dang* rs of Us uae and knows how to 
ndfiilnlster it <^arJHin (eira* hlorlde is also effective, 
an*l has the advantage <ner Indrtx’janlc add gas III 
Jklng rieltJier evpioslie nor inflammable Fumlgattda 
with sulfur Ih a well known remed^, but there is 401X14 
danger front fire In Its uppiKatlon while It has a 
blmu hing effect on manv delicate fabrics wallpapar, 
etc l>oslde« tarnishing metals Garboa disulfide Jg tlan 
rec*tniMiendcd but Its vapor la Infinmmahle Dry bfiat 
Is now r*Hognlzcd ns an effective agent All fnbrtcf 
will be freed from pests In a very short time If 
posed to a temperatupe of ISO* F Fabrica dipped la 
water heated to 140* K will l»e found to oimtaln na 
living eggs i>r larvae of clothes moths — ibstraot frQft% 
ortiele by A D IiMna in halure, December J5, 




Canadian Arc patrol returning to hla boM after nine hours of continuous flying in cold air 
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Nffi of the hlgheBt priced 
Hdioola In the world 1 h oper¬ 
ated hy Undo Sam blinaelf, 
at MudlHim W lacoueiiii vtliore tadi 
truni tMi>H flUO fur u une week courae at 
(he into uf fdOh d year for tuition alone 
There may be f»citiHiuuailj iitavler eoltuterul hills for 
the i'olleKt* vtneerluK of eoUlah tK>yti and tilrln with 
JaKzy rend*nth a Itut tbla ftalerul Mchool Ik fur hald- 
heiuled buslniKM urown upH 
It 1h conducted by the Foreat Products Labtirutory, 
the technital wood utsa^t^ department of tlu horwit 
‘^ervicH? lu four Lnatructlunul courKUM tliree 

ttineK ycurl>, ct*ver Ihul number of broad lb ldn of wood 
Uhc and uUuptallon, the HiieLllU tours^s bein^ Kiln 
I>ryiD)t of I uiid>er, Uoxln^ and ( rutlnu (*luing of 
Wood, and Wotid Properties and I ms 
PrttctUallj Lvurjbody feel« tiiiU Naturt has already 
Xlven him the eaHuniiul faclK about w<hhI Hk u tall 
tree stuff tbut grows outdoorH ila\ um It for ClirUtnuiK 
ireea and hoxeu and houses It ruts and ut'etlH lulerml 
nable painting and (ailut (M)Hts big money and raucous 
ugltHti>rN Hliout ‘ Wmtdmun Spare Unit Tree and Save 
the forests and muD> otla r noiav words And the 
l^ibffratory H Hkllled in\< atleatora have found out and 
put Into (hese b'cture* cour^^es manj taJmible things 
that the axerngc wtMid ntitlaiplly doesn! yot know 
About 400000 houKOH u^^ built in the United state* 
every your 08 per i*<nt of all farm and rural houses 
are still built of wood, and fulh 75 per cent of all In 
the cities How long should a wooden bouse stand? 
About 80CMK) American buildings are destroy*d vtarly 
Fire and dtHuy are imp<»rtimt fa< tors In lids dostnic 
rlon indf^d the total annual wood loss b\ detny alone 
almost egiiala the pre^sent growth In all the Ainerhan 
foresiN The tAlsiratory shows that dec ay Is the growth 
of living fungi that can be largely controlled by know¬ 
ing what lie* ay Ih and how to preserve the wood or to 
build so that decay dc^es md start 
During fourteen years of Intensive stud> the Laboru 
tors has made more than 600,000 KtPC«gth tests of 
woods lust how strong shouM structural tlnil>eri* be? 
A large building failed ns It was approaching comple- 


Uncle Sam’s High-Priced School 

tlon It was tlirougli the mercy of Oud and not the 
builder* wisdom that men were not killed Did the 
archlioct understand wood strengths well enough to 
proUUe suitklent margin for safely? The Laboratory, 
when appealed to, almwed that failure had been due 
to overload even before the building whh ttnlshed, and 
that not enough margin hud been allowed for safety 
Many buildings fall disastrously through lack of knowl¬ 
edge of wood strengths 

A telephone comiumy experltaic'eU Morluua losses In 
^hlpplng Its swltehlKturdfl Could the laboratory, from 
Its fundumentui knowledge of Iwxliig and crating, sug 
gc‘Ht packing methods to prevent this breakage Ions that 
the telephone public iuumi pay? A trunk manufacturer 
wonted to build u trunk that would dcf> the bugguge- 
Niuashcr lie sent some $50 trunks for the Laboratory 
to test to destruction, and find the weak h|x>is and how 
to remedy them 

A laiap^hlmney maker encounttred an excesaUe 
shipping breakage Was there not some way t<j puck 
fragile lamp chimneys so that they would traxel safely 
and c<»Ht the iH^>ple Ic^ss money? loo great loss was 
|^c^^ir^lng In the stdpment of automobile tires and tola.’S, 

The Laboratory used up $3,000 worth of new facton 
rubber In Hhowing Iiow thecu* gisHls could be shlpr)ed 
Kufcly These are a few of the man^ (Hses la whith 
the l4aboraiory has cooperated with munufac^turers to 
Ht)lve dithcult problems that affm almost c'Ncrv home 
and that help fumlsli the data for a great technical 
school 

The railroads were pa^ln^ $0000O0(X) a year for 
freight damaged In tnmslt Lalwirators Investigation 
showed that greater shipping safity lolglit Ik* ha<l by 
adopting pre^per principles of oonralner design, In the 
application of hmdng banding and nailing mithiKls 
A campaign f(»r better imcklng and handling cut the 
loss bv $45 000,000 In one year 

Whnt kind of wood d»KKi one aetiiHiU get when buying 
by name? Sometimes It Is Important to know One 
company bought some sawdust for nn especial use 


TtM abipmecit did not SMin to nmet the 
visual retiulreutents, and the buyer pro¬ 
tested Allcroscoplc analysis at tlte Lab¬ 
oratory fdmwed that the ctumlgnor bad sent what was 
ordered and the dispute was eaHlly adjusted. 

A county odievr was the >ictliu of a bomb that 
crippled him and killed his wlfo Suaplcdon pfdnted 
to a luun with whom the county bad had trouble A 
piece of wood was used In constructlBg the bomb 
tSome of the shuttered splinters were sent to tht* Lab* 
oratory for IdeatldcaUun. Tlie suspect's workslmp 
contained shavings of the Identical kind of wikhI, and 
us a result of this and other evidence conviction was 
secured 

I'or Us lust dry kiln c^ourse the Laboratory had 25 
students from 14 states and two foreign countrletc 
Other courses are for one week only, tbe kilo c^ourse 
lasts two WLHks and costs $150 Already thU one 
department Ims laid more than 800 atudants. 

Kilns fur lirvlng luiuber have been used In the United 
States for ibtee decades, but have come Into really 
great prominence tmly InAhe past fow yeurs. Lumber¬ 
men and wcHid users are finding them more and more 
an econitmk nuiosHlty Doniparatlvely few atudeots 
come to study for Initial kiln Installation they want 
to know how to oi^erute their present plants better 
Tlie Uiboriitory for the past 18 yean has made an 
IntenHtve Kiud\ of drv kiln methods, and lU ktln-drylng 
Niw>cUillsts have a world wide reputation It has itself 
developed several basic kiln patents which are formally 
dc^lcHtcKl to the public It Is the nation's and the 
worlds dry kiln *(hoo1maBtor 

\Mth a thousand blank laiges In the popular book 
of knowledge concerning woods and wood uses that 
<mly the T.aboralory < an fill, the approprIatlonK still 
t-oUK midnte nothing but research work Instructional 
service can he renderml only through the cooi)eratlon 
of those sufllclently Interested t(» pay the enrollment 
fees The Instruction Is given on a far less-than-c^mt 
buHlK for the extra service, by men recognlued as 
national HUthorllles In their particular lines of tnvestl 
gatlon, to give the business world every Laboratory 
methml, every discovery of value, and put It to work 


The War Department Radio Net 


L'niOTJOII easily the most 
extensive and perfected radio 
communication system in the 
World today, (his net has been little known 
to the public The great network tying 
In evtry cliv of lattlciil lui|>urtance In 
the United States wlUi Wnstiington and with the nine 
Corps Area headquarters, was planned a* u (ruining 
meaNure and to provide communication during any 
local or national emergen*y during whhh land lines 
might fall It was given us little publicity as (losslble 
until Us seventy five stations could be Installed and 
welded Into a snacMithly wtirklng svaiem, free from 
Interference and causing none to other stations 
The net has Its origin In the "Army Radio Net" as 
employed In the FlrNt and Second American Armies 
in France, prior to the ArmlstUv of* 1918 The Signal 
Uoriw, Uiorcf(»ro lucked neither Inspiration nor export 
once In Its creation, for the Arinv nets in France wore 
4 rented and oi>eratod in nn atmospheri of enemy Inter 
ference beyond comprehensive domrJplIon 
The pntjwt was apprewed b\ the be<rernrv of War, 
March 12, 1921 At the very outset the sij^nal Uxirps 
had the distinct advantage of l>eln(, able t4» start wiih 
the moat modem continuous wave equipment available 
In the world No obsolete spark equipment hod to be 
patched Into an otherwise r»erfivt pattern Remote 
C4»ntroI of transmitters providing sltrinItanc!ous or 
multiplex tnmMmiHslon and reception was known to 
he as neeessarv ns power to operate tla transmitters, 
and was provided The first receiver installed In tbe 
net einploved a directional lo<»p with a six stage rodlo- 
audlo frequmev amplifier and external heterodyne 
Nothing new In the art wnn overlooked In the initial 
englnw^rlng plans nor liiiR tmvthlng since been over 
looked which might Improve (he nets efficiency 
All statlonH are within niiUtnrv iwsts where thev can 
be guarded Auxiliary sources of power nupplv pro¬ 
vide enierpncv pivwcr In the evvnt of failure of n com¬ 
mercial source nnrl spare parts are provided so that 
failure of a vital unit Is never serious 
With one extspllon all stations of the War Dejiart- 
inent net are radiophone as well as radio telegraph 
this feature being provided against possible future 
requirements 

T7ie War Department mt pn^per connetts the nine 
Corps Areas of the Unite*! 'itntes with e*vch other, and 
with M ashington Fnch of the nine Corps Areas has 
Us own ct>mpreh«»Hlve Corps Area radio net connecting 
with Its headquarters nil tactically important points 
within the Afea 


The AmcriCKn Radio Relay League, with Its vast 
nelwork of etflilent short wave stations ever on tlic 
alert for patriotic wrvlce, and ottlcered by men promi 
nent In the radio art, has proposed to the Chief Signal 
Officer of the Army (lie tying In of wpislally selected 
stations of tlielr great orgonlxatlun with nearby stations 
of the War Depirtinent and Area nois Tlie 

HignltJcance of su<h an accomplishment can only Iks 
reallvAMl gradually Lvery village, town and city In 
the United Htates W4)uld be connected by u highly 
organized elticlent NVHtem ra4ll4> mmmunU atlon, 
which could he Interrupted by no vsmoelvable disaster 
Tlie recent Installation of siaxialh deslgne*! high 
power vacuum tulte tinnsmltters ut I'ort Ijeavenworlh 
Kansas, and Fort Douglas, Utah is of prime lm|Mir 
lanre These two stations and Washington have been 
providtd with autoinulic high speed transmitting and 
receiving eipilpiuent Jbith Washington and hurt Doug 
lus win control the J^javenworth station bv imto- 
matic radio relnvs and will thu* not onh Ik* able To 
tommunlcatt with * nch other, but with any station 
capable of b<lng root lad b\ the Fort lietncnworth sta¬ 
tion A later article will describe this «»tiulpnient tind 
the work H0C(mipllHht*d therewith 

While the War Ihpttrtment and iorim Area nets 
were provided for training and emergency puri»OBes, It 
1* obrtous that any commuiikathm svstem so complex 
and fur real lilug must function contlmiouslv In normal 
times to be able to function at all In nn emergency 
For this reason, and for this reason only, the Wtfr 
Department and Corps Area nets handle the dispatch 
traffic of tho War Department Veterans Bureau and 
the Navy between ixvlnts In the Interior of the United 
States Incidentally, by so doing, the government 
effects a net saving In telegraph fundn over and above 
all operating expenae* except enlisted personnel, of 
approximately $120 000 per annum FToally, by ex 
tenrivety training many young men to operate real radio 
stations It saves the Army from a repetlUoii of that 
very discouraging situation along the American battle- 
front In France^ where many such young men were 
needed, and obtainable. 

TIm Nature of Moscolar FVitigue 
RARLT an the rmnt and Important adnmeet In 
muscle physiology have resulted from a study of 
the phenomena of fatigue We all know that there is 
a limit to muscular exertion, a limit whlrti U set by 


what we cal) fatigue If an able-bodied 
man take exercise 4t h very small rate 
eg by walking he remains comparativelv 
untlred for long periods, If he takes exerdse more vio¬ 
lently he becomes tired more quickly, If he exerts hlim 
self with the extreme effort of w hich he Is capable, he 
iH completeh exlmuHltKl lu lew than a minute Theie 
are manv different kinds of fatigue, but the one from 
the study of which so much light has l)een shed on the 
nature of umsekH, Is the extreme athletic fatigue that 
ivsulU rapldlv from very violent effort By It the 
finest athlete In the world may be uverc<»me within a 
minute 

Thin fatigue U a simple and comparatively Intelll 
glble thing It cun be reproduced readily In Isolated 
muscle f or example let an Isolated frog's muscle be sub¬ 
jected, every second or two, to an electric shock, and 
Its contra* tlon be recorded We find that the response 
changes In a regular and progressive way, the forte 
exerted becoming less the contraction developing rather 
more slowJv and continuing much longer, and tbe re¬ 
laxation being much drawn out Finally, the touS4le 
1)ec4un( * inex< Italde Now In (he Intact animal, In 
man we know that oven extreme fatigue la rapidly 
rcHvvered from and this rc^covery Is attributed to the 
(Irculntlnn It the circulation be hindered by a oramiiett 
posltlmi recovery Is slower If the fatigued Isolalcd 
muscle iHi left In a clminber free of oxygen, no sign of 
recovery occurs. If. however, It be left In oxygen, In a 
few hours complete recovery will take place, and the 
tnuscle will now be capable of repeating Its previous 
effort 

The renllKatlon, especially by Fletcher about 25 years 
ngo of the extreme Importance of thU observatloa led 
directly to the most striking advances bi our knowledge 
of the working of muscle Recovery from fatigue 1* 
possible only In the presence of oxygen, and it was 
natural to suppose that the oxygen was used to oxidise 
some water product, the presence of which acted im- 
favorably on the ipuscle, 'Hie next great step was due 
again In part to Fletcher, this time In cooperation witb 
Hopkins Lactic acid was known to occur in muscle, 
and Fletcher and Hopkins found the lactic acid to he 
Increased by exqrcise, and diminished or abolished by 
recovery In the presence of oxygen^ Furtlbermore, there 
appeared^ to he a certain definite maximum, hiyoiid 
which the lactic add cobfent of the muscle could not 
be driven, even by tbe m6st vlgoraus stlmuUtiov clear¬ 
ly this corresponded to the msxltDum effort a muscle 
could make-*Ab»ff(Mrf pm article bv Pfofetior A, 
frm, F R.S.in Voturt far /tdy TL im 
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IVJBW tbRK hai tha Utart Mttwnnu Tharo ara 

only thrae in thia country nltnoaifh then* arr many 
on Continan* of Bnropo. Tha now ronaeum la opor^ 
" ‘ he American Mu^m of Safety In cooperatlon 



« 4lvi5id into twi oIm»o«, pninelr, atitl erfilbita; 
protoctlv* dothtagir ConEl«a» rceplrotorf, otc», and 


HioxliiK mHcliliiery proiH»rly (niardod Thr nho\p viow 1 
ihoaH tlio former rIn»K of e^btliir and 2 the lottfr The 
Machine Room hao all kliMla of mrtal and VKMjdivorkinc 
maclilncN i^hich are demon Him ttnl to the \liritnr nhowiiiL 
whore the hatardo are and Iiow thcv may b» (HirriH icii 
Tbo punch prctwea, 9 am aood i Tomnlca of (fwinlB 

for the nctuuduir machnniam and at the point of oporn 
tion The “nrindcr ramilv * 4 ia not hanardouM if well 
protneted The Scirntimm AifKRlcA'f uwiirdH a pidd 


nil dal annually for the host devlco root ntly Invented and 
cvliibitcd In tin AfnH* iim Our ucu T hbowa the face of 
rho Dirdnl TIh \Kh(Mton Man 0 liuittn on to doacend 
to liottt r npionB blit dots not ItHik virv comfortable. 
Vbw 7 shown how tin tlimKers nf <lrftrioitv aro avoided 
nml bon nitn tan safrh iim*nd Initflitw h\ mtatut of a 
bontawnln’H chair V'^it w 8 is a himh ndh oonHtnietCf! 
tlcMiltir Hlibb actnnllT optnittw 1o hIiov^ various tvp**s of 
inti rb>i kliift door Tin motor liftN th< counter*ciKhta 


DEDICATED TO THE SAFETY OF LIFE AND LIMBi THE SAFETY MVSEUM IN NEW YORK CITY 
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A typleil bank of cumulua clonda 


H ' "■ IKEHAPS thf* “nltfht »*ky ’ haa mufp peraorm 
thorouf:hlv pacbulnnl by ita atPlIar lat^r 
eat than the “day aky ’’ The niffht aky 
with Its intlnite uinKnltudea and number 
losis Hhintntt bodies not only awakens the 
*""”**'"*^ Imnfflimtlon but by Itf* Intlnltvide provide* 
an «ndle*8 area for it* play But the day aky Is full 
of Bclentlflc Interest, of urtlatic (barm and also of 
lurice-wale phenomena It I* an ever presamt portion 
Of londHcape* and aeuscappH and, exprewdng the mood 
of Nature It pro\ldeH lDtere«tln)c variety for those 
appreelatKe of the beautiful But imiwinR by this 
fascinating phase of the daj skv kt us jtllmiaH Bome 
of Its iTTflt variety of phenomena from u sclentlflc 
viewpoint 

We live at the bottom of a tcreat ocean of air width 
exerts a proHHure of uIkpuI one ton on esery minare 
fiKit of earth The liquid oceuna aro ful! of (urrent* 
KTeat and smaiU Ukewlae ureni (urrenla of air Kittdlar 
to the tlulf Stream liow from wjiiutor to iKiies and back 
aK&in o\er fairly defined routes Superjxnad on those 
are effe<ts of land, stu and season And uiKm the 
whole Is HO|»ortH>sed a mans (»f eddies and (nm^ection 
eurrenti( dependInir ujam the topography of tlie eartifa 
surface and upon weather In fatt iiie air currents 
nilffht be said to be ptirtlally the cause and to some 
dejyree tlio effect ut weather 
One i}f tiie duv sky s phenomena whbh Is usually 
taken for jiranP d is tho blue skj , but this as{>ect has 
eommanded, even In recent years tlie attention of some 
of om b<Ht wlentlst* Here we have a larjfe jscale 
example of the selective scntterlnjt of llijht b> small 
particles lust a« the smoke fr«tin the bamlnK end 
of a clftar Is Uulsh so is the sky But the smoke after 
belOK drawn Into the mouth and evhalod is no longer 
blue Moisture has condensed upon tlie tmrtUlcs In¬ 
creasing their alxe, thus decreuHlng their sefective »(at 
teiing So It U with fog But the last scUnllflc word 
In regard to the blue sky has not Isvn uttered for at 
great hclglit*, where dust piirthleK and water vapor 
are rare, a deep blue sky still exists In the high 
regions the scattering Is likely done bv the nmUMulcs 
of gas If so we have here an exhibition of molecular 
scattering of light on a tremendous scale unappromhed 
in any ex|ierlinental research devised hy man It Is 
little wonder that silence turns to the blue sky 
for tho answers to certain questions of molctniar 
pbenotnena 

Then wp have the evei^hanglng clouds—the sign 
posts on the highways of the winds Tbev make air 
currents visible by their movements. Thci make vlstble 
the eddicH and conveetton currents by their forms. In 
ccmneitlon with the rise and fall of the barometer 
they foretell vviuther (vmdttinnH When long Htreamers 
of tenuous (loads spnad toward the east airosa the 
sky, apparently convtrgtng nt tinir source lie^ond Ihe 
western horizon they herald tho appnm< h of a storm 
area If the barometer Ja falling They are born In 
the ( radio of a (V( loulo area of low harorneter pressure 
The maswN ot air amverge toward this hm ' and the 
moisture laden air U forced upviaril to great heights 
Into the region of p«n«iual high winds Thut Ihev 
are carrhal far In advance of the slowlv moving Mow’ 
and notify the < loud wise that n storm area Is following 
them 

On n hot sultry day tho sky 1 r likely to contain 
thnnderhonds rearing their (uullflower ertsts Into the 
heights. When one of these appears (»ff toward the 
southeastern httrlAon It Is something well worth wgteh 
Ing It is evorchimglng and mounting higher Tlie 
form of Its crest reveals to the olMwrver the powerful 
upward (onvectlon currents which stretch the great 
moM of cloud Into the high reglun* of intense cold 
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The Sky by Day 

Solved and Unsolved Problems Which It Places Before Our Eyes 

By M Luckiesh 

t>lneUrr ot Apptiad AdtiM K*}« RMmr«b l^borstorltt. 


Here ball 1 h horn Here I* the gentmU of lightning 
hut how? ritU question 1* not thoroughlv answered 
As we ^v^(ch this huge clund mounting higher and 
hlglter many (dher chmd phenomena are (K-currlhg A 
layer of (loud mav upyiear at the crest owing to c^ertaln 
condltloDH nf temperature and humidity But the crest 
moves gradually upward through the 'scarf* cloud 
h Inully a frngmoni may laj tom from the crest, waving 
Uko a banner for a moment then drifting away to be 
devoured by thirstv ulr J^uch a cloud is full of sclen 
tide Interest to those far cnouKh away tt> view Us pr<e 
file Those underneath tire lashed with hall and rain 
and nmnv are terntr stricken by the lightning and 
thunder Ik) we realize that we wore viewing a cloud- 
mountaln higher than any mountain on our earth? 
These tlumderheuds soinotlme* pear their crests ten 
miles above the earth 

I.««i«r antic* of clouda are often to lie seen We 
loiinge luxlly on the beHch on a warm day and watch 
the small fair weather cumulii* clouds drift inshore 



A ffagnent being tom from the crest of a hnge 
thimderhead 


When thev reach n |)nHitloo over the shore they may 
be Pun and pulled violently upward Their nntUs 
demonstrate the existence of powerful upward (ur- 
rents rising from the heated enrf^ which pulls the air 
Inshore, hence the sen-broese l 4 ind heat* and cool* 
more rapidly than water, hence the sea breese by day 
and the land hrecM by night at certain seasons. 

Then wo have the chaotic sky In early spring or 
late fall when many kinds of clouds are present It 
appear* Uke a great stage on which properties sre 
iielng rushed to and fro in preparation for the next 
act High up over the horizon we may soe a snow- 
Htorm The failing snow is bright In the sanshloe but 
Its upppiiranee urnv end like goat’s whiskers. Tph© 
thirsty air has druuk np the snow flakes before they 
fell far In another place we may see a cauliflower 
head rising Into the sky Imt It will not attain the 
helgtit that It would In the hotter season Her* and 
there thntughout this chaotic sky are many secrets 
being revealed to tho cloud wise observer and there 
are lonuy opportunities for scJentlflc ronjectnre. The 
clouds ofTet nniniM'rless opportutUHes for exercising the 
analytical mind and always repay the obnerver with a 
variety of Interest. 

Wp have various optical phenomena such as the 
halo find the corona eodrcllng sun or moon The hl^ 
clouds always consist of Ice particles When a sheet 
of these passes between us and the sun or moon, a 
halo of deflalto slse, usually of 22* or 46* radlns, will 
encircle the luminous body The corona Is formed 


by diffraction of light by droplets of water In lower 
cloud-sheets. These optical phenomena Inclnoing the 
rainbow offer plenty of sclentlflc interest pertaining to 
refraction, diffraction, and reflection 

Along toward the latter part of the afternoon when 
there are plenty nf clouds In the sky we oftett see the 
streamers of sunlight passing through the Lflterstices. 
These huge rays of light appear fan-shaped and 
apparently converging toward the sun Here Is a 
gigantic Illusion of persiiectlve which Is recognised by 
few as such These ravs are parallel and cannot be 
otlierwlse because they emerge from tlw sun which U 
practically at on Inflnlte distance. Here is food for 
thougitt and an opportunity to surmount the lUoaive 
effect by a true mental Image from which perspective 
has been banished 

As tl)o sun lowers toward the horixon It redd^s and 
tiie variety of different colors Is Interesting Various 
pf>rtlons of the clouds receive Tight directly from the 
snn, from the blue sky, by diffusion tbrougfi the cloud, 
and In various other ways. The effeir U changing due 
both to the setting of the sun and to the movementa of 
the clouds. Here is a great dlsploy of colors, the 
unraveling of which Intd the components of the mixture 
Is sulflcient to satisfy the most analytical mind 

After the sun hat set, the progressive cNdorMbeme 
Is still visible If clouds are present at vurtoun altitudes. 
If we could view the beam of direct sunlight In iiyroflle 
we would see the ictwcr portion rod, the next higher 
orange, the next srellow and so on. As the mhmtes 
pass by we see any given cloud colored In the reverse 
order until finally the highest wlwy cirrus douds are 
bathed In red light—the last lingering ravs—about 
twenty minutes after the sun has set for ns on the 
earth Here are geometrical problems of much Interest 

Once in Iowa during an unusual period of dryness 
and ahsixice of clouds great shadows passed across 
the sky which persisted for an hour or so after the 
sun had sot Not a cloud appeored In the sky for 
elgld days and each evening these shadows appeared 
The same cloudless period was reported In the states 
to the westward and utrosa eight hundred miles of 
prairie to the llockv Minmtalns there Is no great body of 
water over which clouds might hover These shadows 
wore fascinating us they appeared each night after a 
cloudless duy How were rh(y fonaed? Could they 
be the shadows of the Ilo(!kle8 nearly one thousand 
miles to the westward I Tho application of geometry 
to the approximate distance and altitude of the UotAtes, 
Indicated that tho suns rays passing over the (rests 
of the motmtalns and tangent to the prairie east of 
the mountains, passed over Iowa at a height of alvoot 
fdxty miles This fs still In the region of air and other 
particles ond therefore it Is possible that tbs shadows 
()f tlie R(h kies were seen nearly ono thousand ndles 
uwny’ The day skv Is always presenting quesUnns. 

As the sk) fades after sunset the lost flush of day* 
light dlsapP«*at^ when the sun has set for an Imaginary 
Individual nt an altitude of about one hundred miles. 
The duration of twilight gives a direct measure of the 
height at whhh atmospheric gases exist In saffldent 
quantity to reflo<rt an appreciable amount of ll^ht The 
twilight limit is far above the beginning of the regitm 
{OontiMtpd on pays 
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New Ideas of Prehistoric Flora 

F OBMljUlLY geologic time wh« ineaaured In milllonn, 
later* In bimdreda of nillllona of jeara, now 
\t may have to be reckoned In thouawnda of minions 
of yeajra, Thla revision of Ideas baa bwn auggested by 
the discovery that flo^^e^lnK plants whkh had been 
Hupposed to be relatively modem grew wa,\ buck In 
the coal age A “coal ball'" iJlM'o\'cred by Dr A (' 
Nod» pateobotanlst of the University of C’hlougo, In 
research work In American coal fields has brought this 
Htartllng fact to light 

Coal balls are round limestone balls var>lng In size 
from a aalnut to a cocoonut Tltev nre found in coal 
beds and contain perfectly preserved plants fossils of 
the same kind of plants wldih formwl the immense 
c(7al fields of the world If these balls nre < ut with a 
power saw Into small blocks and these In turn arc 
sliced to thin sections with a diamond saw tind then 
reduced to minute thinness by grinding they reveal 
under the microscope the plant ccIIm, fibers and organs 
In etactly the same forms as if they were still ull>e 
Coal bails were found as long ag»» as 18H5 In Bng 
land and northern Prance, and It Is on the microscopic 
study of these by I^uropeon scholars that the entire 
knowledge of the vegetathm of the coal age of the 
world*! evolution U based. 

It was not nnUl 1022 when Dr Nod discovered coal 
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Banyan tree of unusnal proportiona* at Palm Beach 


It seems fairly obvious that then#* immense Kpreiullng 
braneheSt extending for manv vards from the pnreni 
tnink without any of the gradual reduction In sof ilonnl 
tdze which usually la noted under parallel dremn 
Rttnnees, would not support thdr own weight If this 


The Origin of Petrolevin 

U NIJKK luoMt probleiOH eoneernlng origins, that of 
the genoHlH (if |)etroleuiii has a dlstlm ily pra( tlcal 
slgnlfitmnt f(jr If solxid, jjros/ieitorM for mineral oil 
would Is imnbhd with Imixjrtimt data and chemists 
initlit Iciini in»w to pHKlucx tirtlficlall) valuable aub* 
stances Nlinnar to If not likntkHl with, niitural petro¬ 
leum >\pbtniiHonN that ttfilrm ji cosmh origin or 
ixistulutc \ol(anl(. actUtt\ as the efCts tl\e cause huw 
long tH*en alMmdnnid, and tiMJa\ thet^» ure only three 
whUli find fKlentffic suptxirt The least pttpuiur of 
these, ihe Inori^aiih tli<*or7 afllniiH that petroleum 
(►rlglnates from tin InU'nu ihin of metallic carbides, 
preMunuxl to exist liniuidlateU liclow the eatths outer 
cruKt, and Hieum wheieitj \arbiuH hNdPkarbons are 
formed which thtn undergo further r hiutges 
The \lewH that art upi>ennoHt t<MlaN are that petro¬ 
leum Ik derived from either anliaal or \c»getabU* gub- 
Rtances, or from both of these wtunes, and the chief 
direit evldemv supiKirttng flits organic theory Is the 
cvcurrejiLe In jjetrollferous strata of \egetab)e and 
animal remains, fm hiding In q few taseR remnlns Of 
bacteria Tlie viirlouH elalwiratlons of this view am 
fualnlv comimed with the nature of (he chemical reac¬ 


tions Involved and how they are influenced by the three 
determining factors of pressure, temperature and time 
The evidence admitted by ^oie who believe in a 



Ltftt SMtioo of tht divided stem of a oo«Usge tree found In s oonl b»IU Center TrM-lwrk from the ckwJ ««•, which hss coom down to us prwrvod In s corJ balL Riahtt Section of wood from a 
tree of the <maJ Hge ftO ttmee mnimlflerf Since there wen no mmooi In theuw djgri, only mn eternal coring the ■MMital rlngc of prmoiwiay trwit arc mlMlnir 

What the coal-ball fosaiU tdl ua of the vegetation of the day# In which the carfooniferoua strata were laid down 


balls In coal seams In IlllnolM and Kentucky that any 
had been found in America 'Jhev hav< since been 
discovered In Texas and Dr Nod has found tliem In 
Indiana and Iowa One collected In llllnolR has re 
vealed under the microscope tla stem of a highly 
developed sectl plant similar to n cornstalk 
All previous study of coni balls had given the infor¬ 
mation that plant life of the coni era was of a low 
order, consisting of ferns, club mosses and planis of 
the horsetail family wlilch In an nimosijhcre saturated 
with vapor grew to the siae of immense trees No 
HCftaonal rings such uk are found In modern woods 
have been discovered In th© fossil remains, giving proof 
that It was eternal sununer those cla>» or better, In 
view of the humidity, eternal spring 
From the knowledge of coni plants and the conditions 
under which they grew ocqulred by study of cxial balls, 
sclentlsti have been able to reconstruct Ideal landscapes 
picturing the world as It must have been In the age 
when coni wan formed. The discovery now of a highly 
developed flowering plant In an American coal ball 
indicatci that other forms of Ilf© should vnrlegate the 
hmdgcape. But mostly it upsets all previous conception 
of tile dft the world 

**Over a thousand unllhon years must have elapsed,” 
says lir, Nod, *1)etweea the origin of plant life on earth 
and the stSge of evolution reached nt the time when 
the cool was laid down The time since the ciml age 
U now figured as several hundred millions of years 
'Abli Metsiice of highest forms of plant life in the coal 
alh gboors that tb« ttrov which elapsed between the 
origin hf plants and tbs coal age must have bum much 
Ipmeff pr^bly ten times as long as the period since 
the doai age. 

A Tf«e with EngiBeertiMr Judgment 

oor sebodi deyii we were tauidit that the baiiyaii 
tme MAdn down shoots from its limbs which take 
fti fhe gxm&d; but kre do not recall that anybody 
ever attempted to tell Ui why tWs was done The 
jpkture adjatntfig will perhaps lend a suggestion hers^ 


v\Hrc all to l>c tbroN^n ui»on the limbs tbomBelves. It 
looks very much as though at least one of the ftmcflons 
of these very sturdy secondary root stalks were to net 
as props In other words, the banyan tree must be 
cited as another denamstratlon of Dame Natures engl 
ncering instinct 







One of Mcxko’s prise cacti 


purely animal orijdn Includes tiie statements that 
liCtPoleum found In juimiin Pxka Is ma< h mort often 
iiicompHnled l>y anlimtl than i)j \egetii))l( renmlns, 
that formatlonM cnntlllnln^, (mh plants are not bltuml 
nous, that mKtures of h\dr<sarbons slinlhir to those 
found In petrol* urns (an be made iir(ltl(lallv from anl- 
ma) flits and that smb proilm tion (fin lie oliserved 
in Nature to(bi> notjildy In tix' cftral reefs and lagtHins 
of I>>bel Zelt In I K>pt llie fwardtv of unlinal fo»*- 
sits in iTetrollfcrous strata is evpinined by assuming 
that iho fauna «<ro tithci skfletonless, or, If not, 
that tbelr cnldireouR (*oatlDxs wen dissolved bj the 
carbon dioxide llbenittHl during their iler<anpoHlt|oo 
Adv(KUteH of the vigt table origin doubt If the supply 
of animal niaff* r bus Ix^en Miflhlcnt f**r the purpose, 
they (oniment on tite absence of phoaphatlc detxieiU 
from the vUlnlfv itf ollflddH and they tnuv relatloll- 
shlpN between (otilK and |H_tpoUMim 

Supporters nf the vegetu hie theory maintain that 
geologlfiil evidence W an uinulatlnt in pujiiwrt of the 
view that oonN and M>mlbs are nluted to iiciroleum 
Tims In numerou'* (11*40^ the main oil laarlng horlzooa 
have *a(h a cartamHceoiiK fiha^te In sorrit other dlstrlcti 
nnd tb( pf Irollfer(»]js nnd tnrlMmaccous phases approach 
each other verv (lnsel\ In some Uk alltles 

A Giant Cactas 

T hat troiOfal Vigetntlon grows far more luxurlautly 
and to far gtxnter sire than that <»f timporato cones 
Is t\ truism, but perhaps an llliiMtrntlon of the fact 
will not I>e out of pbuv For such (lurpose we con use 
notldng Uf belter advantage than the accompanvlng 
picture of an organ coctus that Is to be found along the 
railroad line south of M*xico Oitv N(» Rtatement of Us 
Ml?** accompanies the print whic li reaches us hut the 
men In the foreground will afford the Inquisitive reader 
the raw iimt*rlal f*)r a rough scaling off which wrtlT 
demonstrate that the huge spine bush Is at leant 25 
feet high The speclnien In question has attained coft- 
sldernble local fame, and In spoken of by the camera¬ 
man aa one of the moat picturesque In the world 
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A doable slide in the Coeur d^Alenes, meeting at 
the bottom 


Snowslides 

Some Facts about Their Menace and Their Prevention 

By D S Olson 

Cht«f of Planttnir Unit«d SUt«« Korciit Service 


tho (MonnMtm fmin » has boin aufhitenr to ntart 
II H)IUe \ Minn 11 Htono or lump of Hn<m inns fall frtmi 
ItM txrdi and atarr rolHnir down the ImtvflHlDk In 
hI/a^ us It plcka up moro Know at everj’ iVNolutlon until 
In olio of grout hounding ieupa 11 trauhoM down 
and with Its inomenium und added wolglit. puNhea 
ovirj thing liofore II 

There are two of anowHlldes those eondnwl to 

narrow oin^ons und tliose oeiurrlng on liroad slnpeH, 
Tla runner is h\ far the nion^ d(Htru(tl\e and tmc'e n 
nllde has <H<unvd in a ean\«m slIdoN will Oontlnue to 
(amr llu rt lxsuas« ilu llrnt nlidi takes all deh^l^ (hut 
und^i less favtrrahle LondltlouM would oftir «iliKtmleM 
to the pliLnonienon Aftu the rtrst slide tla ennjon 
IteeoiaeK a \eritahle nliute for fnian slides Uailrgads 
protect tlRinfctlvis from such sUdis h> iHinstria ting 
snow sheds ovet their trackH, (he train imaslng under 
the protection of tla shed and tlu a\alamhe pusMlng 
over the nwf on down through Us course The cost of 
such prore<.ll(>n Is evcSHsllJiglv lilgh 

The locution of a new C)ui\on slide cannot nlwa\s 
be predicted and It Is the Urst slldt whhh Is the most 
dllttcult to clear uwa> becaiiKe In It the snow Is mixed 


slopes being logged Is Important to Insure suflMeni 
trees renmlnlug to hold the snow 
Once a Htetp muuntnln slope has Itecorue denuded of 
tree growth the cure for snow slide m Is expensive because 
rfH*ovtry Ik slow The ureuH must be pluntoil. to trees 
und perhaps In pla<^ replanted seieral times, for 
slides nun occur In places before those trees are lb 
>earH old—old enough to hold hack the snow 
The Know shed t« u pixdetilon measure ugidnst <*ttnyon 
slides, hut not a cure As the po^hs of those slides 
la>coiiie lielt* r tuoured (he Nlldeei become more frequent 
The pathH of those slides are often ii mile long To 
establish tice growth on such plnces tlie work must he 
started lit the top planting a little every ten yenr* or 
Mo until the iMiitom has been retailed The principle 
1 n\olved here Is that siifflolent trees of sufflcHent olxe 
nniHt lie estHbllshod above to botd tbe Know from sUdlmc 
on the n»\t strip to be planted below 
Next spring if ymir train Is late stop and think It 
maj he battling with a slide This mimmer whem you 
tour tbe foriHits look long at Uaaie big black burned 
over hills then enjoy the green ones—and be $vrr you 
put yftur caifipfire out 



nOHK w ho have roared tla \eUowBtone 
Trail lietwetn SixikHia and Mlssoutu rc^ 
meiitbt r a dcHolatc siretdi id dead forest 
—mile foi mile um far us tla t vc < an sec 
a lalllloii ac ii hlllion hleaiheil and 
blavUentd trees nionimicnts 


with Htmnps, trees, iKtuklers and other del>rlH whlih 
mnko the mass almost Ituiumsihle to cut through 
K jear ago such n slide occumal lai one of the trims 
contlnoutal lines und shut off trallU on that mad for 
a week 'HiIm slide covered tlu (rack to a depth of 
moN than HO fi'xii and because of thi tanghsi muss 


la Snowfall Decreasing? 

A UhAiRVr number of I he Monthly UenfAer Itevieiv, 
published hv the U 8 iJepHrtiaent of Agriculture, 
(smtalns an article antliled **Are wcJiavtng less snow 
fall * I 13 Mr ( J Km>t of the Weather Bureau at 
Sprlngtleld III Snowfall In Ihe State of 


of onc< 11 \lag virgin timimi Tlu old 
Htnrj—II forest fire 

Theres aimtlu'P pktrire In tlu winter 
time of tlu same mouiilaluH—*a winter 
sc'cdl aion desedrtte No green nine on 
the hillside ntt shrubs along tlu road und 
tamks of stnaims Oiils llie forest of 
Meliphdiu iM)les, stantling llkt sontlm Is 
In the mantle of snow on the bleak naain 
tain hIoiks And hi that (oiintry in (lie 
winter tliai this (smilKloti la lags a menm e 
to lives and propel tv—snowslides 

The read* r Is uMure of tht lni|s»rtan(p 
of tree growth and ntliet vekctuthui on 
steep slo|HK In holding llu soil dlrwilv hv 
iL Ibie network of lnlnla«ing toots and 
Indlrettlj bv utnlnlng molsttire in the 
sjKmgv mat of roots and leaxts thus om r 
isardng tlu dangi r of erosion fioai spring 
freshets In a like laanntr the forests 
protect the slo|s>H from snowsiidis 

For ages snowslides huie csMirml hut 
In thlscountiv Ihelr memac has not Issm . , 

felt until Irt lute tenie IMl.ll. iKen A ilope slide thet ooTered the treeke for half • mile 



Illinois Is chiefly considered, but for ixnn 
pleteJie««M tlie tinlhor has dlmuiiaied what 
1 ms Impiancd In otlier States. The In 
ijuliy Is Huggested bv ku(U remarks, us 
*\Ve do not havi the idg nqowh that we 
did when I vihh a ls>> and I do Dot think 
we will ^^^r have rlieia again ' Spring 
Held the snowfall has l>et>n rather light 
during seviral rwent winters, althcrngh 
the grentest full on rwffid 4 d Inches oc- 
(uried in the winter of 191 J U The win 
tei t<»tals uvtiagwl for i>erlods of ten 
\ears fioia lss -1 are IDU 219 and 

JtUl Indus In Ntw hnghiud the snow 
fall was uaiisnallv heavj In ihe winter of 
1922 29 at Poithmd the January full was 
'*3 inches and In the winter the total ex* 
(•ceded ten feet AH highwn>s are said b* 
have been nliHoliiteh irapassable for auto 
mobiles from tbe Hrst week In lanuurj 
tmtil (he last week In Mardi At Albany 
and New ^ork the Hnowltat winter ck*- 
(urred some 90 >ears ago while nt New 
Haven wlih a record from 187 ^ the heav 


and prom^rtv art iht bdi Uallroads par lest snow net urred in the winter of 1015 

tlcuhirh an endangered wlun llu snow Ix^glns to slip of didtrls It had to l»e hhisted thnmgh ^s tho snow 10 and In 1022 23 the total was 10 indies above the 

Kallronds have min(*red luaw losses In this icglon meltMl lab r In the your the logs loft as residue nrtrmal Munv more fat ts are given and the author 


fn>in snowslldi>s und the impiessive fm ( Is thnt ismdl rt'seinhled a mill log jsmd In the spring of 1922 four sums up with the conclusion that In jears b» C(»me the 

(Ions on this 1910 bum will not Iniprovt In the neai ttn^n slides were (sainted In a distance of seven inllen snowfall will be as heavy as in the mist 

future Iml iHfome worse iMHuuse the standing dead eleven of whhh readied the 


timber is graduallv rotting and falling to tlu ground tracks and (overed them 

Standing tnss living or (had If suMUIentlv denw-hold bi u depth of from 0 (o SO 
the mantle (tf snitw on the ground fnua sliding (vin on fwt 

the Hteetsst kI(>]k% Just an nails hold shingles in i>orI Slope slides nre less (Uffl- 
tlon on 0 r(s>f Riinovc those nails and fr!( thm would <ult to clear away because 

bo the onlv fone that would hold tluni la iilace Htart thev travel a shorter dis- 

a few shlnglt»s at the top to sliding h\ a Jar or ixiur tance und consequently ure 

water on thtm and the result would lie an avalanche not ho deep or carry as 
of Khingles When the trees are removed and friction much delirls These are letta 

btHwesn tbe crust of snow and the scdl is reduced you dangerous than the canyon 

have an avalandie of snow slides, but l>ecau«e th^v 

Wlun a heavv mantle of snow has Is^coine (harmed cover wide areas and do not 

wdth water on stt'eii treeless hIoisr a snow slide niaj have well defined imthfl or 

Is expect^vl to (scur at anv time The rain aside from cK-cur the some place every 

adding more weight to the snow cuuwes it to Isxonu year they cannot be econom 

tiiore nuddle AIho the water seeping through tlie Icnily overcome with anow 

porous snow acts ns a lubrhnnt on the more Impervious shed protection 

scdl and causes a slipping plane Then something lends The remedy for botli eUwes 

an Imptaus and aided by gravity the avnlanthe starts of slldek la tho “outtc^ of 
vjx Its course of destruction prev’wticm” Foiwt fliwi 

When conditions are Jhkt right any numher of things bum up tb« trees—the pOgt 

aiav start the moveiaent of snow Mnssos of snow —that hold the mantle of 

losing their isilse on precipitous rocky clllTs mav give snow in place while the ^ ,__... . 

tlie nec^sary Imitetus A falling tre* innv <auHe a spring sun grudaally meUs Snowthod protMtittf a roilrosd. Th* track imdat wkidt ts 

slide The vibration of u passing train, no doubt It down Carefnt selection out of sitM In thU idew, wooM 1>e enrand irith Sttdw if it fii 

causes man} In Svvitrcrlind It bus been noted thnt of trees to be cut on steep fact* It b an dair ai tha OM In tiM ofMn faragMaB^ * 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



Padlock that umi a combination in 
place of a key 


The Keytess Padlock 

T HR upplicutlon to tliH nutoiiiohlle 
atoerlng whUh wo lllustraio 

Im but one of thi HeldM In w liU li the 
keylt^ pudloi k Ipxintod In M Lt Skliir 
of MeniphK U nvtiilnhle It Im^ Uio 
oxtomal form <»f tlio onUnarv piidUnk, 
8avt that the cle\lH tnUrn a cj Under 
Inateail of n tint nienilier uh In the usual 
(ust IhiM cylinder Is Iniitt up of hI\ 
dinks each tuminff uiKin their nMnnion 
c^tral avU and em li cuiriln^ nuiiilHra 
fn>ni 0 to It around Its edtf* >Vlan the 
dUkH are spun to set up the projier 
com hi nation, the clevis N released and 
itwv I»H withdrawn The user ncc^irdlnis 
to the Inventors theory is less Ilkelv 
to forget the coiuldnatlon than t(» lose 
the kej besldeR the idnslcai inconvenl 
ence of tarrying tin kev Is clliidnaled 

Somethitiff New for Setting; 
the Table 

A croMMODATINtJ the four pieces 
of silver most freelv used ut table 
—knife fork spoon and ic mmihmui*- lhc. 
contrivance Illustrated herewith Is of 
fereU as a means of siKssllni, uji and 
syKtematixing the setting of the table 
UB well as gl\lng the ttnlshed iiiet a 
neater ap|>earanee than It ordlnarllv 
presents The metal truv Is three Inches 
wide bj four long Ith the win ruck 
erect In pasltlon to receive its load of 
eating t»Hds, the height is 2V1 Inches 
hnl the ruck 1 h detachable and mav he 
laid tint iiiKin fhe truv, thus tnlnlnilrlng 
the stemage apace taken up by the outfit 
betwe«i meals. In addition to the four 
plccea mentUmed, the “servlaette’ will 
in g pinch accommodate several other 
Items—butter siireader sulad fork, etc 
It affordH a place other than the plate 
and the tgWe cloth wheroon to lay these 
tonla during pauaei In thHr use or when 
one la throdgh with them The tra^ 
of the lervlfletw )• algo of much use as 



intgrpcnlftg the knife on both sides 


a place to deposit fruit seeds pits jks I 
IngH, nutshellK, cigar ashes etc etc 
We must csvnfess to having more than 
once l)een enihnrrussecl bj the absciu-c 
of a place U> put sue h refuse Whe n 
we were vounger we uscsl to hide it 
under the table on the little ledge In 
vvlilc h tlie extension runne v slides hut 
In liumliCKid H CH^tiUe wc have fell con 
strained to abandon this svstem and tin 
servlsetie would be a weh-ome suttstltuic 

Soft Drinks While You Wait 

S OMKTHINO quite novel In Hit wav of 
liquid refreshment for the wears 
traveler Is offered, In tlie patiertup 
assembly Illustrated The two mps are 
orlglnullv purchased, nested together as 
shc»wn in the center figure of our plioio 
graph, and In the bottom of thi oiitei 
memhei of this assenihl) lieneath the 
parking of tissue paper which holds it 
In is n quantity of i>owderecl fiavcirlng 
One takes the (ups apart from one an 
other, fills the eraptv one v\lth cold 
water and iHUira ihls buck and forth 
Severn! times lo mlv It with the Havorlng 
matter One then has a peifectlv good 
cold drink of whatever flavor one has 
orjglnult> selec tid—tlic outfr container 
lieing phiinlv inarkc^d to Identify this 
For use on trains uiitomoMlcN Ismts 
etc, this system has obvious advantage^ 
civer one that invedves the carrvlng of 
soft drinks In fluid forni 

A Novel Knife Sharpener 

T his rUvlte is designed to slmnicn 
or grind knives or ctiUcrv and mnv 
he o|>e»atcd eltlu i bv hand or motor 
power It consists of a cradle adjust 
able for both length and width of the 
blade, on which Is mounted a vise the 
knife lielng held theicln bv a set screw 
On opposite sides of the cradle nbnislve 
wheels ore plawl As tlu cradU nueve'* 



Cutlery tray that adds to the unity 
of the set table 


In one direction one side of the blade 
Ih brought In contact with the abrasive 
surface A reverse movement of the 
cradle brings the qther edge of tlie knife 
against the revolving abrasive wheel 
Hv means of such rocking and recipro¬ 
cating motlcms a cutting edge la qiilekiv 
and automatically given to the full 
length of the cutting surface 

Dispersing Rubber in Water 

A nother cT>och making invention 
has Just been announced, the dls 
coverer being a rubiwr tcKlmologist Mr 
William B Prutt, and, strange to sav 
the first knowledge of U came frcjm the 
dtscUwure In on Italian patent The 
proecwi Is extremely simple and codsImis 
In kneading crude rubber In water In the 
presence of soap bark w^th glue as an 


assisting H^ent \h Ik well known imre 
unvnlcanlzed luNs^r enn be rendered 
vlsccms Uv Un/ole oi oilier sliiillur sol 
vent HO that it can 1 h_ iioced foi clouting 
c»r cjementlng Siuh solvents luc very 
InllamtMHhh and luivc rc>sulted in miinv 
ctxploslons and fins buitbcrmorc the 
sedvent is alscc lost Heu/nl }Mti><j»iilu^ Is 
such 11 itunncc that tin NMilonul snfclv 
('ouncll Hiqioinic^l n s|Kstiil isimmlttcv 
tcc examine ihc cvldimc and the blbll 
ographv on the snbjeci alone occupies 
seven pages <d rheli rcis»rt Vttempis 
have lieen mmle to reduce the danger 
bv wrtrkfng In c.(oHid (iildncts when 
there Is a surplus of ulr lla volume of 
which Is so great that ill danger of ex 
ploslcm or (Ire U illmlnutcct Tills jilan 
however does not make for csonomiral 
prcKhictlcm It 1 m for tills reason that a 
water solvent Is {ntcicstlnu tc» riiUicr 
iminiifaclurers 



boft drinks in package form—add 
cold water and serve 


The tHiulpmint nniulrcMl K onh iin or 
dinary dough mixer which ciui be set 
almost unvwhere In tlie plant and ns 
Ihtre Im no danger of fire It enn l»e wi 
running and left alone 1 be raldicr In 
Its crude fotin either ‘ pJih cr^pe or 
smoked sheet, Is intrcMluc'CiI int(» n 
mixing mill and the iM>wer Is started 
I he rubber soon l>e<*omeH warm when 
about 5 per cent of glue Is addcsl In 
cither dry form as n paste tiiadf hv heal 
Ing the glue with o suiall quantltv <d 
water Up to rills point vve liavt a rub 
lx r glue mixture thorouglilv liaoriKU 
uted The m iss N now tiansfeinsJ to a 
suitable lulxci UK* a Iwcv-hlud* dougli 
mixer AlHiiit 10 jm r cent of water is 
Hcided and tbc nilxcr is stnited and N 
kept In operation until all the water 1 r 
( ilmorbecL A licnied solution of H.ipouln 
(snap balk) Is arlded siciwlv luid the 
entire* iimss Is gradualh dllutcNl with liot 
water The nilxin;, N tonrinijcd until a 
smooth paste Is prodmx*d in wlildi Ihc 
nihber hits been dlsiifrMcd Inlet small 
glitbules Uubhi r compounds sUi h as 
fillers, etc mav Ih ircatcHl In the same 
wnv Tim clIsiM rse d nihU r mav ts \ul 
((mixed If deslrcsl the prctcess not im 
pairing onv of the T^iM‘'iblliili s ctf vul 
cantzHtion 

The dlM(N»rM 4 tl rubla r can Ik spread 
UlKjn faluicM and tlu ilctlli used for Ihc 
mnnufactur* of hose raincoats tires 
velUcle toiMc etc It can he iiscd In the 
place of volatile solvents for cements 
for B|iecial vuluint/ed paiur, In ihc pro 
ductlon of artificial Uuthc r In tree sur 
gery, as a hinder for hulldlng and ficsir- 
Ing nmterUls and lust hnt not least In 
chewing gum nnmufiuture further ex 
isrlments will probahiv develop new 
fields of usefulnc*sM sec In a short time 
we hare liad twcp rndlc a) iiddlHnns tcc the 
technology of rubl>er ‘latex and “dis¬ 
persed rubbers.” 



Phonograph attachment that enables 
the deaf to use this instrument 


The Deaf Man's Phonograph 

W ITH the Mid of the dctitlphccno 
Invented bv J A\ Gonci of Ander 
son I enn ila pUitHim^ of the |)h<cnc»- 
giMpli arc (xtindcd to the hard of liear 
Ink ihc ])Ic(iiic^ Is largely self exphina 
tcirv as li indie ate M nm end of the 
attacliiui nt c arrles the Mt vUim which 
reM(*i in lla grccovi of the phmiognjph 
itc Old w idle the other Is formes) Intct 
a mouthpicii to be held Ikiwccu the 
11 SCI M tec 111 TIm tones of the reccird 
titcnhcsoiia aiidihh |o him lliroiikh the 
vlhiMtloiis of [Ut* lamcH i»f the head which 

lie set i)|i—i|iilt( iis immv dtuf ixsqile 

Ml e c nahb (| to he ai oi dinai v c-cmversa 
lion tliHuikli an Insirmuent that lirlngs 
alHMil sm li vlhtiiHon 

All Ccmii t» IN iiM tliat the devlex* 
limy Ih < on^t rm ii d fi oin any suit a hie 
re sonant mate rlicl sin h us stc el Imrd 
ruhhei or numt i ous w immIs \\ htle h 
H tvlus or nudlc of imtal N dcsciruhle 
favoiahic results Imvc Ihs n ohhilm cl w 1th 
Hivli cd luud wood I la invintoi d(»es 
not (caifim himself to the rorni or cross 
sc^c I i(tn lllusi 1 arod I he ic. must of 
ccuirsc Is a In id oi souu s<trr to c iirrv 
the stvliiM and al llu otlu i tnd a suit 
aide nuairh plisc iial near eiii h end 
theie inusi Ih a thin Ih \lldc w ctlcm— 
tlu one near the stvliis helps the latter 
to folh w tlif kioovt in till KHord wldh 
the one nc'ur the inoiiih pless^ Is neees 
sarv to avoid slaa K and 1 ir to the teeth 
Ihlween the two ildn se-e lleuis tlie In 
siiumeni iniie Ih oj praclhallv any 
( roHs st-e I haial figni e w h ile \* r 

The White Stripe on the 
Road-( enlei 

F jiOU paint ink a white MtipK down the 
middle of I hi etincreti hikliwuvs In 
Wnvne touniv Mhhlkan a pneumatic 
sprav palniink jjijk him has Ihtd devised 



Marking the center of a Michigan 
highway 
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Steam-coU he«t«r tlut muItlpUefi 
ftT« Um efldmcjr of the ordinary 
outfit of the sort 

which in moHt priuthul in npenitl4>n and 
liae reduced fho <tf t(il« uork ma 
terliilly Under the old nieihiid four 
palnterH ct)uld Biencil hIkuU one mile n 
dav With this nim hlne two men < an 
cover «lx fo aevtm miles per day 
The equipment 4*onslHt» of n coin- 
pppflHed ulr paint flprm In^. mtu him tlmt 
Is mounted on skids and Is holte<l lo tiie 
floor of a truck A woivhn wheel two 
feet In dlamt-Ur, four Indies wide and 
(siverid with a Hlrlp of felt one Indi 
thick revolves on an nvle that Ih part 
of ftn Iron frame attached to thi riar 
of the triKk The wlietd 1» «o phu’Ct) 
that it follows In Uio track of Iht left 
hand whoela of the truck Ah tiu truck 
Is dflvtn uhoiid the paint Ih HpnncU 
dlrettly on to the felt ami nn tlu wheel 
trails after the trmk the paint Ih Im¬ 
mediately tranHferrcd to the pavement 
Ohulklna the middle of the highway 
helps the driver In centerlnff the Htrlpe 

A Guard for the Button Polisher 

O UR hiittoDH do not need to be 
cleaned hr n usual tlilnx but if \ou 
wore R itnlfonn liearln^? hmwt laittons. 
It would lie different And the uniform 
Is very apt to be Rolled durlnjr the < lean- 
ime operation ThU Ih obxlated bv an 
Inventors <lever de\l(i hy which the 
button Is held nwa\ from the cloth h\ 
n tin shield so that the cleanlni? material 
innv he applletl to the button without 
any dantcor of v,cttlnK on tin doth The 
holder Is adjustable to any size of but¬ 
ton And If it Ih desired to polish tlie 
button, It can be done with wliat Is 
known as the ''fiollshinjr mlt’ whleh t-on 
slstB 4»f u nuinlier of pieces of <hanioIs 
attuclied tc» a hack This affords a use¬ 
ful chamois cUunar 

Stoning Cherrien by Machine 

E VKmnOny knows how dlsntrree- 
able It Ih to KtC a piece of cherrv 
pie when the clurrkn hM\e not been 
pitted. This Is enllrelv unnecessnrv as 
a most efficient c hor^^ stoner la now on 
the market. A plunger rises and falls 



Gattinir all the atenee out of all the 
cherrieSp by machine 


and cuts the cherrv so that the stone Is 
forced out TIiIr Ih Interesting to bakers 
and reHtuunmtM and would tte vers ubo- 
fuL In the kitchen of the average bouse 
or apurtUHQt 

steam Heat Without Radiator 
Troubles 

M Uf’H tile Hame comet ruction a I prln 
ciple HR tliat of the “copper cesded 
car is H4>eii in the heater unit lllus- 
tratwl htrewlth The steam ooIIh In 
fhN heater art of ctqiper and brasR fo 
iiegln with Iwith offering far less rcHlst- 
aneo to the trsHRmlsslon of heat than 
dots Irttn And on top of this, these 
tubes arc of Rlralght, seamless copper 
and hncHH tubing while amund them Is 
helUally wound a copiair ribbon In such 
fashion hh to form u contlnuouH fln 
Thin fln Is not actually welded to tho 
tube ns the copper flns of the “copper- 
cf»oIed car are lo tho Inm cylinder cast 
Ing hut It Is bent In such a way that 
a large surface of the fln Is in contact 
with the outer surface of the tube, and 
thlH union Is hraKcd This Insures easy 
passage of heat from the tube to the fln 
and from the fln to the air that posses 
througJi the heater The heater unit 
Itself, shown externally In our picture, 
Is mounted at strategic points In large 
or Hinall rcK)ms, throughout fattor> and 
warehouse buildings, etc The fan has a 
cnp/i<ll\ of Hpprvixlmntelj 8 000 feet of 
air i)er minute and this air Issues from 
the unit th(»roughlv heated 

An Experience Machine for 
Elevator Interlocks 

T hat “experience In the best feather” 
has been u proverl) frotp time Imme¬ 
morial Unfortunately It takes time, 
often long periods of time to gain cx^ 
porlence that Is of real \alue One of 
the greatest drawbacks In the rapid de¬ 
velopment of mechanical de\lces Is the 
length of time necessnrj to determine Its 
merits or short-comings Automobile 
miinufacturers test new mgine types and 



Pollohiiiir the batten without •oilinf 
the nniform 


other automotive InnoNatlons for months 
or even jears before the device Is placed 
on the market Sometimes machines In 
(hargo of picked crews are run tlay and 
night over rough muds in order to < xpe- 
dltc the task of obtaining this needed 
experience 

When the City of Baltimore recently 
revised Its elevator code It took a step 
forward by requiring all hoistway door 
Interlocks to pass rigid engineering testa 
before being apiimvetl Arrangements 
wore made with the U S Bureau of 
Standards to conduct these tests 

As a safety device of this kind shooM 
provide several years of tronhle^prbof 
service It was desirable to obtain the 
same wear that wtmld normal 1> develop 
during a period of years within hh short 
a Hpace of time as posMlhJe At the game 
time It WHS obviously undesirable to 
operate the device faster than it would 
be operated In regular service 

After a considerable stndj of the vari¬ 
ous factors involved a machine was de¬ 
veloped and put In operation which da- 
pUcntes the performance of the elevator 
oi)(>rator, and In addition teats the door 


and ear ccmtrol when they are piw- 
stiuiably locked Failures are recorded 
both electrically and on a mechanical 
counter 

By an ingenious arrangement of parts 
Jt U jHJHslblc to run two tests simultane¬ 
ously one In an encloecd hoistway (dust 
test or corrosion test) and one In the 
open hoistway (life function or lack of 
lubricant) 

In addition to ot>eratlng the hoistway 
door and the car controller It was neces¬ 
sary to devise mechanlsmB whbh would 
operate f*M>t pedaK Hft latches, pull 
down on bar lock handles and give the 
same sweeping pull im the handle of 
door closer type devices that the open- 
ntor would These and similar engineer¬ 
ing problems were successfully met and 
the machine c*un take core of practically 
any type of device cm the market 

The testing luachtne U also arranged 
BO that the range of movement of both 
platform and hoistway door through 
which A given device will operate can be 
accurately aacertnlned 

The City of Hulttinore has already 
published u list of seven devices which 
have met these tests 



The padlock that thrives on rough 
treatment 


Auditory Masking of Pure-ToneB 

U SING on air damped telephone re¬ 
ceiver supplied with current with u 
proper (umhinutlon of two frequendea, 
as 8ourc< the amount of masking hy 
tones of frcqneno ^ to 35(X) waw de 
termlned by It L. Wegel and C K Lane 
for frequencies from IflO to 5001) per 
second The magnitude of a ton© Is 
taken as the logarithm of the ratio of 
Its pressure to the threshold value, and 
masking is taken as the logarithm of its 
threshold value with masking to that 
without The curves of masking as 
function of magnitude are approximated 
straight lines as a rule except for 
rounded feet, of slope » intersecting the 
magnitude axis at minimum masking 
magnitude m For a given masking fre¬ 
quency n the slope imreasefl frenn sero 
through nearly 1 0 fOr a frequency near 
11 , then more slowly, aptiroacblng about 
8 to 4 for the highest ft^aenoles meas¬ 
ured The Intercept is small or sero be 
low n, th«i Increusea rapidly, approach 
Ing the value 8 for the Idgher fre- 
quundeo. 

Kxcept when the frefiuencles are so close 
together as to produce beats^ the mask 
ing Is greatewt for tones nearly alike 
When the masking tone Is loud it masks 
tones of higher frequency better than 
those of frequency lower than Itselt 
When the masking tone Is weak, there Is 
little difference If the masking tone 
Is introduced Into the opposite ear, no 
appreciable masking occurs until the In¬ 
tensity Is sufficient to reach the Itstsnlng 
ear through the bones of the head. At 
Intensities considerably above rothimum 
audibility, there U no longer a linear 
relation Itetween the sound pressure and 
the response of the ear Data or© given 
showing comhloattoDal tones resulting 
from this non-ltnearity when two tones 
are simultaneously introduced in tbe 
some ear 

The presence also of subjective oveiv 



Bean-stringer tluU wwks Mtek like 
the cenMktdr'e plane 


tones in a lond tone acoonnts (br the 
large amount of maaklng of tones higher 
than Itself which Is observed in the cose 
of a loud masking tone 
Tbe data on masking together with 
Knudson's data on t^uency sensiblUty 
are Interpreted in terms of the dynam¬ 
ical tlieory of the cochlea which ascribes 
Its frequency selectivity to passing of 
vibrations along the basilar membrane 
and a shunting through narrow regluns 
of rhe nurobmne at points depending on 
the frequency Tonjectured turves are 
given for a few single frequendea of the 
amplitude of v Ihratton of this njem 
hratie as a function of tbe distance 
along it 

A Different Padlock 

T HK spcdnl coDwtructlnn of this pad¬ 
lock makes It purth ularly tlteft 
proof A patented l)oIt Is used to lock 
securely togetlier the two solid pieces 
of steel which nmko up the lock This 
bolt 1 m tns( rted in the steel casing of 
the ItK'k and It Is claimed that It cannot 
be picked or broken Tho Imk tan be 
left op»n bv turning tlie shackle around 
find Innertlng the holt through the end 
remaining In the cuslng 


Cuttinff and Stringing: Beans 

E VIDENTIT no Inventor has ever 
devised u machine which will take 
out the strings and cut the beans Into 
proper lengths at the same time Rut 
the two devices which we show for doing 
these thlngM separntely are vsrv rimple 
In n stringer u knife like a plane Iron 
Is set in nn Iron frame and the bean Is 
drawn over the knife The objectionable 
iwrtlon of the l>eiui namely, the Ntrlng, 
Is ellniluHted The cutter consists of a 
disk having knives which cut the beans 
Into proper lengths as they are forced 
through the channelsi In the casing The 
speed of this machine Is very great, thus 
making It very valuable in restaurants 
and hotels. 



uiipi|Mwni pwf vpfpw JNfiA pniygr;; 
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Th« mwwt tUns tn kindllnf ma* 
UrUi, fNili from Franco 


Kindling Fires with Sawdust 
Cake 

T un curtouilly figured cakes eeen in 
the photograph at the upper left 
ofirser of the page are not tho latest 
liealth food from Battle Creek, bat 
rather a Scotch fire-lighter—at least, 
their trade name is Scotch fire-lighter, 
1 boagh they are made an d us^ in 
France and Imported to tlila <ountry 
only from France, Thev arc of a hhw- 
dust conglomerate, held together with 
some unidentified binder They serve 
the purpose to which yesterday s news 
[mper Is ordinarily put In this country 
—kindling the wood that Is to kindle 
the coal Though easily crumbled and 
broken into sinaller pieces as our picture 
indicates, the Importer asHuros uk that 
I he lighters are designed to be used 
nhole They are set up on c4lg(, H4>eral 
In a row, and the wood laid across thctu 
They will take fire at any point on their 
surface, from a match, and will bum 
vlRorouHly for a conalderablv longer 
period than ordinary luiper klndUng-" 
though not long enough to ignite wet 
wood The fancy hole In the <*cnter of 
the lighter cake Is for the purpose of 
introducing air to promote combustion 

Gaglnir Work WhiU It Is Being 
Ground 

S o that work will not need to be 
stopped for the use of a snap gage 
f»r micrometer, a grinding gage has bc?en 
deveh>ped which measures work while It 
Is being gnjund Tlie gage conslKis of 
H body In which a plunger and a phmger 
spring are housed and on which the IndU 
nitor is raonntotf Kach gage contains 
three diamonds, two of which are 
monnted In the ends of adjustable 
screws and one is moimted In the end 
of an automatic spring-actuated stylus 
at plunger A spring pressure of less 
than one ounce will keep the diamond 



GMbf M tin iJS ftpppiBg 


points In c<mtact with the surface l>elng 
ground, penetrating the grinding fiuid 
and giving true measurements While 
the grinding proceeds the dial of the 
gage Kl\e8 visible readings of the 
diameter 

That Hermetically Sealed Window 

A > BAIL old lady vainly wrestling 
with a Pullman car window in un 
attempt to open It A genial Tarxnn 
of a man confidently offering to open 
It for her fmp genial Tarsan of a man, 
now redfttoed and imfflng embarruss- 
edly retreating after hit\lng ctanpletelv 
dlsarrnnted the ready bedding of a verj 
particular old ladv, without having 
budged the sticky window one 
of an Inch The fact Is, nc<*ordIng to 
Pullman Aeios a «i»eclHl orgim of the 
Pullman Company, the wimhjws of Pull 
man curs ore punsutelv made bard to 
open In order to cut down to the mini 
mum all chances for drafts and dust 
This, saygrthat iierlodical, Is why passen- 



A •ure-fljv opener for Jammed rail- 
wiy-car wlitdowa 


gen someflmea say naughty words when 
they t*8aay the task, rather than call the 
porter But the Pullman c*ar8 are now 
being equipped with a special detlce con 
slstlnfif of a lever with a sliding hinged 
fulcrum By means of this le\er the 
most ohHilnate window can be sUirted 
without the nec-easltv of crawling Into 
the berih or even of working one’s self 
Into a At of anger 


A New Technique in Making 
Hash 

W E are not apt to associate hash 
with France but the hitcat Im 
proved chopping bowl cxmiea from that 
coiintrv If consists of a wtK>d«i bowl 
with a knife of the same curvature ns 
the bowl Before (hopping, the food la 
cut In small pieces and the knife may 
be used for this pun>ose When you 
wish to do fine chopping, the blade Is 
pressed slowly an the bottom and in tho 
center of the bowl The wrist Is then 
moved to and fro so tliat the hlado 
describes part of a circle After each 
motion, the wooden howl Is slowly 
turned The hnchlnette 1 m extremelj 
valuable In mbiclng vegetables. 

A RoHer Skate That Works Like 
an Ice Skate 

T nOSH of us whose ntoraorles carry 
us as far back as the last two or 
three years of the nineteenth century 
will perhaps remember the bi(>cle-8kate, 
and the erase which occonipouled Its 
introduction and lasted for some months. 
For those of us who don’t remember It, 
it may be explained as a roller skate 
with two rubber-tired wheels, mounted 
In tandem one behind the other* c*en- 
trally tsmeath the foot It gave a thrill 
which the older, four wheeled skate 
never possessed, but for some reason It 
never really caught on 
A fresh attempt Is ndw being made to 
put the roller skate upon a new baslf*. 
This time we are offered a skate with 
three wheels, but they are mounted all 
in line, and not In tricycle fashion as 


one might infer from o mere statement 
of their nuiiil>er The Inventor Jh Mr 
M Metcalf, of London The real trhk 
to these skHtes 1 h found in the central 
wheel This U a trifle larger tlmu the 
other two, lending ihc an effect <>f the 
ordinary Icf»-Mkate blade The skHte Is 
very light—15 ounces for tlie gentle- 
iiiuns model imd 12^1 ounces for the 
ludy’'B, 

Color Photoe:rapIui of Microscopic 

Plants 

T hat color photographs of micro¬ 
scopic phmts *MTi Itc lak(n b\ the 
light emitted by the jiluniH ihi inKelves 
after stimulation by a strong lieam of 
light was hIjowu liefore tlu Anicrhun 
Association for the Advanciaunt of 
Science on IhN-eniUr 29 by Profetwtir 
Francis K I Jovd of MrtJJII LnhersJtj 
Plants c\>ntaln ii (onsldirabU nunit>cr 
of pigments which Imce tlie property of 
fluorescence, a pnflierly due to the ability 
of the tflgmeUt to clmnge th* ^yuve length 
of the blue-white jiitrt of the N|H\rruni 
Into the longer wave Irngths Ln*en t\r^ 
ange and red In the tase of green 
pigments, the reHult of this properly Is 
to produce red light even ihouj^h no red 
light Is suppUecL 

The attempt haa often been made by 
various workers to M(*e fiuon^m once In 
living mlcroficoiilc plants by menns f>f the 
microscope, making uwe of a si)e<lnl oi>- 
tlcal arrangement known as tlie dark 
Held llhinilnutor The hx k of hU( cesH 
following these athnipts led to the ron 
elusion thot this WHS not ixisstble in 
deed, the only wav In whifb fluortsetne^ 
hn» lH?en seen ndcrosi (fliUalh In the li\ 
lug organism Is by means of a \erv Ri>e- 
(lul optical arrangement knowm as I he 
fluorescence microscope or one In which 
(»nly uUra-vlolet llglit Is perniltt»Hl us on 
illunilDHCt Since the visibility Is low, 
no structures tan be seen nor can high 
magnification be successfitih used 
Professor I loyd d(wrlbed u mil hod (if 
his own Invention whereby the dark field , 
Illuminator cau be so adjusted as to pro- 




Tha 1uMb*knife that fits the curve of 
the bow] 

Ject a strong beam of light upon micro¬ 
scopic organisms In six h u way an to 
bring out n brilliant fluon seem e and 
also reveal thtlr struaure Wiuii viewed 
bv this metlxHl nilcroHoopit planN vv( re 
ge«i to glow In brilliant hues of r(sl 
orange or yellow PrejiaratlmiH of living, 
planra were exhihited In whUh this was 
visible to the andUni'c. Color photo¬ 
graphs were also shown 
Til© Imiwrtimce of this dlscoverv lies 
In the fact that It affords u new metliod 
of studying In plunU the plginents wbUh 
are connected with the process of photo¬ 
synthesis, or the building up of tissue 
from the carbon hydrogen amt oxvgen 
of air and wakr through tlx u<tlon of 
light Kvldenti is Inirt-aslng that other 
pigments beside the grein (hlonjphyll 
are of Importance In this way Already 
structural relations have been d<nioa- 
8trated which were prev lotish not unfitr 
stood—Aftafruel from hrience for Jan¬ 
uary kt 


The roller skate that runs like an 
ice skate 

An Ingenious Wire-Tying Machine 

A WIUh tied Imx Is ntH)Ut twice aa 
strong us the ordinary nailed box If 
the wires un profsrlv applied. Such 
boxes, when usod fop the shipment 
of men htindlse are grentlv protected 
against pilferage simply l>ecauso pil¬ 
ferers Jin f( r to iittiu k the comparatively 
unprotecttsl im(kng( rather than one on 
wlibh u tb d wire lins been broken and 
whlih Is rcafiJIv fietwltd while In tran¬ 
sit fixing tin IlahlUty on the lurrler in 
whose hands It hfipiKUs to Ik further 
a wire-tied package fH^nnlts equal 
Strength with Uss !lil(kn(*ss of lumber 
The new wire tying madilm which l« 
Illustrated on this i>iige Is for tying wlrt*^ 
on ih( pa(ka„( md fur making hoops to 
Ik pbued around It later It does imt 
IblnU but the obseryntlon of this device 
In H(tlon cttMs to mind a pair of ex- 
tnmcly po'^trful human hands directed 
by a bruin making taut l(M»ps around 
jiacking boxt^H, cutting the win after 
twisting It Into a good solid Joint ami 
going on to do the samo with the other 
end of the 1 k)X 

this machine has two levers, the 
Inner ends of which show dnarly In the 
accomponvlng llliistrnlion om extmdlng 
to left the other hnvin;. a bifurcated 
Inner end, extendlUK upward Theae 
levers do the v(ork, In eompanv with n 
good pair of bbtps As sbowTi here the 
Job has bctn fiiilsbed and the device 1» 
ready to begin tin next lie whhh will 
go something like this The machine 
will be placed on the box and the wire 
formed vvitli q land at one end so that 
It uiav he ImuUed umUr the little latch 
vislMe at extreiiiL lower right Then It 
goes tlirouii 5 ,h the gear imd tho hollow 
eln alar cutter whhh latter does not 
however cut until tin lie is finished 
The free end «n( In les the box and 
('imieti buck alontsslde ilu fixed end, cot»- 
tlnulng to the t(*nslon winch at the left. 

The left hand lever Is W()rked until 
the win Is tautened and then locked 
Sow the twisiln*. Is done by means of 
the other lever (whiwe handle haa, like 
that of the first lever, been savHticed 



Machine for wire-tying small and 
large packages 
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FlMh-llvht ffun with Urge advan- 
tagea over the more familiar model 


til tilt* priu'ltial of tiio K|mif» JiMiIoiis 
editor iiK IihItik raknn for ^,rnnte^l) I" I 
nitllv the win 1m nuUmiutliHlh rut nod 
whtm the liHndte Im briuight Hitiarth to 
full hiuk iMwIllim two round pimliiodH 
fHintIv >lMlhh lirldnd the twlHtwl Joint 
jKip out nnd ijert tli( whidc wire TIip 
iltf Ih flnlritied 

A Fence You Can't Drive Through 

AN\ ji(fldi*niH to ntidor 

IhIm nrt n rpKVilt of goln^ ovtr 
< llfTH and lirldgp'Nlili h Hoads that skirt 
along ilie faux of \er> steep IiMIk or 
that inn along the lops of cliffs hi**' gen 
nallv pridiHtoil h\ nitans ot wiKulin 
guards In nmiiv iif these lasis (la 
protertlon Islnrgtlv ps\< ladogh al (>n( 
feolH HHfi as long as the efJgi of tia roa<l 
has a harilir P\4n if lla imrrh r Is a 
llglir ftu<( of wiHid (here Is that saine 
inlHlt ailing fis ling of see urlt\ Take awu\ 
tht frail fints. and one woiihl drl\t \or\ 
glngi rh In the **aiia rdur< \it in titun> 
plaeiH of lids sitrt then Is for all pnu tl 
iul puiiHiMiH no guard rail at all a jiio\ 
Ing car would irash through as easih 
as a dog Jiinips thnnigli a pniitr ring In 
ailrdiH ()ni renudv lHh^a^\ nuiHonr^ 
itr ismt reli hut this Is expensUi More 
i»\er wlan the en ant <ar conne« ts tt 
gt norMll\ iHuia H out sei nnil laxt—-and 
iletldidlN Msond hand Unt a Urldge- 
IMirl ( <tnn inanufiutnrei has fmmd n 
wav mound the dlllhuIlA, and a wit\ to 
ki-ep tla wohhllng car on tin. right of 
wuA without bathalng Its fau pvo se- 
unh This Ih a HiM*cIaIl\ fahrluUed 
wire Tmiti.rlal which, owing to Its mesh 
dewlgn Ih hlghh elastlt Instead of 
alteuipiing to hilng tht naulng tnr up 
instanth wlilih < atinot l»e done li 
brings It up slowlv This fence has been 
t(*8ted b> tin Underwriters IjuborRlories 




Suction blower instolled on a stand¬ 
ard toilet-bowl 


It was stretchcil l)etween two regain 
Mon iswts, using ordinarv IH-lnth 
stHpleH for nttuchruent Then, l«» Mirau 
lule the hliiw struck bj a car, n (JfiO- 
jiound wilght KUMjiended from u (Sft>foot 
line was drawn back 80 feet nnd re- 
liiiscU swinging like a fiendulum against 
thf fenu The ftnet absorlieil the blow 
like a huk Ih tnpsev and came buik fi»r 
more \ow, since the mntliemitth nl 
tditiir HKSures iig tluit S cniuals V <»T*» 
wt know thut tlits bhiw wiih ecpilxalcnt 
to that stniik b 3 a 8(KKVpound cm mov 
Ing at twentx miles i>er hour The Un 
derwrltirs gave It theli 'OK nnd w6 
next hoar timt the Ohio 8fuK < oiu 
mission has ordered a stctlon of It In- 
Htalksl ul a famous “Death Ourxe near 
( ohimbus Sui h nmterlat as Mils would 
doubfhss S4, rve eipmlh well to gl\e tlie 
Stop and nmie-lttitk’ conttnnnd 1«* those 
aspirants of ter sudden death wh<» Insist 
on rushing tin gates at rullwnx f rossings 
and driving upon the tracks Just as th« 
train conies along 

A New Flashlight Gun 

A m W device for the Igniting of pho- 
togruphli flastillght iMjwthr Is the 
Huhject of a nM’enth granted I nlted 
Stutix patmt, 1480 101!, to It t rotta 
Tills gun is imliiue In Mmt It utillris for 
tlie ignition unit on electricaU> ota>rnted 
tiiHtc h head such as are emploved In 
large nuinlx rs In the aettlug olT iif tom- 
mercial elettric detonators The device, 
as shown In the u(^'oiu|ianvIng photo* 
graph Ih made of a fdngle piece of ca»t 
nluminuni wlilcli Is provided with suit 
able clips for bidding the mutihhend 
and with meutis of making electrical 


A Loom in a Hand Satchd 

Ani/V tjimwrtters afford no greater 
contrast against the ultra modem 
portable machine than do early looms 
against the iHjrtahIa loom Invented by 
Mrs A* ShiKik of New York. This 
loom folds up like a campchalr^ fits Into 
a currvlQg case, and Is tarried about 
from place to place with the utmost 
ease I( weaves all kinds of fabrics, 
from silk to heavy wool It Is designed 
for use In mhoolM, and by women who 
like ti> do hand weaving to earn nicne> 
In tlulr spare time or to satisfy their 
desire fi*r aeeing designs of their own 
prodiiitlon turned Into olotli 

Direction of Ejection of Photo- 
Electrons by Pdarized X-Rays 

S Th IIKOSCOPIC photographs were ol>* 
talned by B'ronk \V Hubb using Wll 
son K cloud expansion method, whic h 
show IliH lonlrxHl tnicks of photo-elec- 
Irons ejected bv phinr rcliirir^ff mi n 
The iHdnrlzi*d Xravs stuttered by a 
paraflln block at 90 degrees to an un 
IMdiirletxI primary licum of hard XrayH 
were dliwted horlrcmtally through the 
exivunMlon thamlter of n Wilson cloud 
upparatUM in which thev produced the 
photo-elcciriJOK, Exploded tungsten 
wires furnished the instantaneoua lllu 
ininatli>n of the dr<(pletM The photm 
gruphs, taken with thi plate at io do* 
grees to the polarised beam show two 
types of asvmiui'try In the dlrectlim of 
ejwllonof the photo-electrons latterly 
there Is u strong con{‘entrntlon of photo- 
electnps ejected nearU In the direction 
of tlie^Mrlc vector of tite plane-polar 



A guard rail that really gnards for the steep bank and grade crowing 


contact The Imndle U hollow anil c<»n 
tains a standard dnshllght 2 cell battery 
whkh supplli s suffli lent cIch trh al energy 
for Mcveral thuusaud umlihlieuds 
tint may be inaile clthi r with n convenl 
iiitlv locateil push button switch or ex 
teiiMlim wlrtH muj Is* pluggeil into a 
Nuitahle receptacle and contact made by 
means ()f a juish button sw iK h attui lied 
to the othi r ends of these wires Tlie 
plug closing til* lowif end of the hollow 
iiandli hears a slaudanl trlpisi socket 
whkh pirmits the guns being mounted 
on a triiKxl 

Among the advantages claimed for 
this gnm are Instnntaneiius action ooin- 
pactness reliability iapuliilltv of laiing 
oiierated from any ileslred dlstume so 
that the op» rntor niav be “In the pk lure” 
himself capability of Hrlng several guns 
slmultaneoualv by closing one switch, 
and low co«t and ease of <i|>er«tli»n 

The Ventilated Toilet-Bowl 

B \ means i>f an electrical contset 
which is In effett only while the 
seat Ih m-cupled, a Kansas Ann prt>videH 
in«ma for n»movlng all ohjct tlonable 
iKlors from the bathroom The appar¬ 
atus embodies n suction fan, i apnble of 
removing somerhlng like elghtv ruble 
feet of air per minute from the ttdlet 
bowl The air thuH reimived Is iarrled 
ijutdwrs b> means of tubing and Is of 
ciuir'# automatk^allv rc‘placed In clean 
air from Indoors The device Is of con 
venlent slw* easily Installed, and Hnlshed 
to harmonl7,e with lt$ surroundings. 


Izcsl radiation pcrforntlng the ejettlon 
T/mgltudlnally si ereoscoplc examination 
of the photographs shows one sixth of 
the photu-elprlroDH ejotted with a com 
ponent opposite to the Ijeain one-third 
eJettiMl approxlniati ly at rlglit angles to 
the lienin, and t»ne-half eji^ted with a 
citnH>onent along the beam As regards, 
UieoretlcTil int< rpretallon according to 
the ilasslcal and ipiimtum thoorlott, the 
resultN HU In aixitrd with the clasHlcal 
theory To explain them on the quan 
turn theiiry we must assume that the 
quantum is a vet tor bundle of energy, 
for It explodes so to speak at right 
angles to Its direction of m<»Uon 

On the Scattering of X-Rays by 
Hydr^en 

N u paper under the above title In the 
PhjfBieal Ueriew for Febrviary by G 
A Schott, measnrentents of the absorp¬ 
tion and Hcnttering i)f X-rays by hydro¬ 
carbon compounds mad© recently by 
Auriki, bv Hewlett, and by Olsen, Der* 
slieni and Storrb, are considered crit^ 
Icallv Insofar as thev serve for the cal¬ 
culation of the mass-scattering coefBcleot 
of hvdrogen for different wnve-lengttui 
nnd Its comparison with the results com¬ 
puted on the basis of (1) the simple 
pulse theory, (2) the electron ring the¬ 
ory, (3) the ring-electron theory and (4> 
the quantum theory of scattering recent 
ly proposed by A, H Compton, Ij Is 
found that none of these theories, even 
when It is Interpreted In the widest 
sense, agrees with the experimental te- 



Portable loom on which tool wearing 
can be done 


Miilts over tlie whole range of wave 
kngths Tills failure may very well be 
due to the Inaccuracy In the experi¬ 
mental results since the method of cal 
iulatlng tlie mass-scattering coefflclmt 
from measurements made upon com 
tNiunds necessarily magnlMes the expvri 
mental ermrs \erv (*4inslderhlv owing ti> 
the 8mullni*88 of the scattering of hydro¬ 
gen us compared with thut ttf the re¬ 
maining ci»nstltuents The Importance 
of obtaining reliable data Is pointed out 
and it Ih suggested thut suftlclentiv ac^ 
i urate I’esults can lie Horured only by 
using the element In the free state. 


The Drying Tree 

W HEN the verv obvious object of 
(he ndjfdning picture was brought 
Into our ofllce and wt down before our 
Htartled evis It didn’t have any towels 
hanging u|K»n Its arms to identify Its 
purtMwe and iiplnlon was divided among 
certain nitnibers of the staff as to 
wlii liter It was a new fanghnS hat-rack 
i>r a synthetic Chrlstnuis tree The par 
tlis to this argument, however, were all 
single the Instant one of our Henedlcts 
gut hlH eyes upon it he lilcntltliHl It for 
the drying rack which it Is. and de¬ 
manded to knowr where he could buy 
itne like 11 Very plainly It provides a 
hit more drvlng space than the usual 
ratk i»f more or less similar design and 
verv jdninlv, whtn It Isn t drying anv 
thing, It folds up Into raurvelouftly small 
ciunpuss. 



DtaMfic dryhtg tatk sf atpMial 
MBMCtaM* ta4 CMMltr 
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Inffenioiui Ucklc that adda to the 
safety of the man who works on the 
face of tall buildings 


Sure-Fire Safety for the Human 
Fly 

AFlflTY for the worker whos< job 
Ilea aompwhert* between the ftUhwalk 
und the roof of ii tail building - mifitv 
for him of K Ueffree never pn vIoiihK 
iippnmched — 1 h Hip aim of tlu tiukle 
lilDHtniU-d herewith, whl( h hu» Ixh n 
tried out mtntiv In I*ui1h wltli (jn at 
suecpfts The (ahlp Is ^I^f^,ed to \\ ^^huic 
mooring on the roof and threaded 
through the frameH<»rk of the hanket In 
which the workman 1 h to travel A fool 
proof Imndle control Hh<iwn al»o\< Hie 
workman R kne<H in our photograpli 
iimkoa It }>o^ihh to grip tblK (able nt 
the polut IndUatetl, In a fnMliion which 
ubaolutely Inaurt^ the 8tifet\ of tlu man 
In the basket 


and (^latHKt Henetrutlnn 1 r effective 
without creating permamnt punctnreR, 
dut to luterul pleasure uh wcaiUt be 
c‘uuHed by driving spikes into the soil 
As the cutting teeth of this mUhaior 
loiiiH front the soil tlu v arc llftwl 
dirwtlv from the Inilslon, thprth> Icnv 
ing the surface Intud 

Tlie machine In o|Kratlon permlia the 
lnei>nKiraiion in the top two inches of 
Holl of 10 cul>lc Inches to the tatuure 
fcHd of iiiuterluf niu h as sand, or 
organic iiuitier at one cultivation or 
ojaruilou Cross-cultivation Increases 
the numiK r of Incisions and doubles the 
quuntl!\ of mtitorlal available for the 
lawn or other turf Persistent tultlva 
tion wIDi tlds rniuhlne addH iunterlnll> 
to the softness of tlu lawn or turf 

The machine Is ecpili>))ed with a bo\ 
for the holding of secsl sand orgaiih 
matter or lime, us re<iuIrc(L A distrlhu 
ting device attached to the inu* blue 
makes pcisslble the filling of the Jnil 
sions nt the time c»f cultivation This 
has heei^rovcn the onl\ device, the in 
ventor ImlniH, tliat will create proiier 
turf conditions with the utiniinum 
nmount of lulacr on lawns or golf emurw^s 

The supply Imx holds fifty (wundH of 
organic matter The Isfitoni sleds eor 
respond to the elisks on flie raaohlno and 
two ugltut unn silr the material, forcing 
it through ihi slots Into the InilRlons 
made by the disk teeth A currier for 
uddcHl weight l8 Included In the machine 
making It iKiwilble to cultivate the turf 
to aliiUMt any depth However, If the 
turf Is prop* riy watered but little udded 
wilglit Is required 

The tiiuchlne makes It posstlde to seed 
a turf at the time of c nilivatlun bv mix 
ing Ute desired amount of seed with the 
Ollier matter Ik Ing used The germl 
nated seed at once develops a twcMnch 
rootage and Is InsurcMl u constant supply 
ctf moisture through the iwrostty of the 
material filling each Incision Used at 
intervals of two weeks. It Is claimed, 
from four to five tons of organic matter 
may be applied to a surface of about 
7000 gquiin ft^et, Insuring the porosity 
and sponginess necessjiry for a deep- 


A Turf Cultivator 


A n Ohio man has Invented h culti¬ 
vator for lawns amt golf course 
greens that lnc*oriH)rates several features 
of unusual worth The machine Is de¬ 
signed for use on hard ground where 
grasH either grows in smull cjuontltles or 
does not exist at all Its purjMcse Is to 
cultivate turf of all kinds witlmut do- 
stroking It, but rather to make It more 
hixniiouM and thrifty 
The feature of the cullivatoi Im the 
arrangement of the ten disks that make 
a total of 48 Inc Islnns, J. Inc lu*s brng and 
2 Inches deep, to the square foot nt one 
cultlvatloii The disks arc IMi Inc lies 
apart on the shaft, which Is 16 Inches 
wide. 

The cultivator has Ijeeii construrled 
so that the cutting blades In the form 
of teeth, oi»orutlng to a depth of two 
ineheik cut the surface of u Imrdened 
turf Into blocks, Imhes aqimrt 

allowing these Indslcms to bo Heimrated 
by sand or fine organic matter so that 
the surface can never again become bard 



IMhMHtm lied nedntly dliplijrcd 
M tlu C^oebfc ice 


A tnrf-eultivator for lawni and golf 

greens 

rooted turf as in the case of a golf grevn 
where perfect playing cH)ndltlonH an 
almost a neccHHlty 

In the cam of use on a golf green 
play Is not stopiMd during the ofx ration 
of oultlvutlon Indslcms not !ine<i with 
organic matter or other material Imme¬ 
diately close uiKin watering, thus doing 
away with the use of a lolU r To insure 
l>erfGct working, conditions of the 
machine turf to ta cultivulcd should be 
thoroughly wetted Imfon the culthator 
Is used It is also claimed that the 
machine represtmts the only methcid by 
which lime may be detply and prorK»rly 
applied to blue grass lurf or golf greens 
The machine operates at the si)eed 
of an ordinary lawn mower and Is laslly 
drawn by two men 

Winter Sports a la Airplane 

T HK development of the 9lrpl«ne Is 
resfionRlble for a number of devices 
for making use of ncrew propulsion with 
out leaving the ground, and of all these, 



none Is more tfiidcnt than one In which 
this type of powei plant la mounted on 
ft sled of some sort Wc* illustnilt an 
obviously home usMcmhled outtit width 
was recently wwn <tn the kc u( bee. 
An ordinal> uuloniobih cMigiia iml tlu 
remains of a cltfscdcar bodv liavt hei n 
coiiiblncHl with a larfc^lU rc^,ulai' iiir 
plane proftellcr and u kcI of Ikht uin 
ners of, nppuicnth nnnd(Kc.ripl oii>,ln 
— and there vou tre' No data arc 
olTered n gardlnc h|hh d Imi Hu position 
of the exhaust pipe Is a ^uarHntc*e of 
siilHclent u* U* i > '^ailsfv Hu most 
ardent motor‘di ighinan 

A Small-Scale Shoveling Machine 

T llljllF Ini'* alwnvs bci_n a gn]) )>e- 
twt*en Hu sK un shovel nnd tlu 
spade lots of jobs Ik Inc tot) small to Ik 
handled hy the unt but loo lark* for 
profitable prowt uthm with the other 
A small digger for o^KraHtm In counce 
Hon with the ordlnirv farni tractor is 
now oficred, which sec (tis (o fill (hlK gap 
admirably 

The machine was dc>slgncd primarily 



Bridging the gap between the spade 
and the steam shovel 



Cycle and side car taxi from the 
streets of ( alcutta 


The Side-Cai Taxicab 

HI Jlnilksha still pruvalls In Japan, 
and cHpiallv itrlmltlvt ways of 
iipphlng human logixjw^r {o the trans- 
|H>r1ution of the upiter crust of liuinun 
KCK letv rule In other corners of Asia 
Hut the tuxUah and tis csiuslns are to la* 
found In KurprlKlnklV out of the way 
places und It hx)ks uh though the human 
luiiNt of hiirdcn wire up against tough 
coiu]HtlHou Soiiuthinf^ rathe r novel In 
the way of ia\l wivlct the photograph 
ot which couifs |o us all Hie wav from 
laUuiiu is iht Itiimccliate source of In 
spliuilon for these nniurks Die think 
Is of Hu thnss\\h(4hr s|ks leu Ik iter 
known in the American t<mguc au motor 
cvcle with shlcHitr Hut it Is a most 
sumptuous and elaborate rig as our 
photouraph ludicates Tlie dark skinned 
IKTson In (haigc wt )mve no dnubl Is 
the aristfK rat of Ids < uhte und loriks 
down with condc Kcenslon u|Min those of 
Ids hrt I lire n w ho still hav t to a()ply 
olhow grease and knee-|Kmer to the mov¬ 
ing of tlielr loadK. 


HH a loader and lu Hds tsmnectlon It Is 
used without teeth With the truck or 
wagtm set paritllet to the mac blue the 
only movement required Is to drive* the 
tractor forward several feet, liolRt the 
bucket, and Nick a few feet alongside 
the truck, when the lK>om can he* swung 
over for dumping the load The phoio- 
graph slmws the* tnuk hacked up against 
the outfit, for use In a slightly dllTfrcnt 
fashion The hoisting drum for the main 
cabU cim also be used as a c-oniructors 
hoist on small jol» while the bucket 
can be removed after taking out a HlngU 
pin putting the out fit in nIiuik toi use 
as a baby locomotive crane 

There are iminy places when this 
little loader can be used with c lTe< i In 
the filling of t*onc-rcl(sinl\cr sklpH from 
stock jriles In work iloug Hu sluuddirs 
of roads, In wnow dcuirlng and In a 
vnilety of vv<*rk done* cudinarfh l»\ hand 
sltovi Is it is available 

A Handy Gadget for the Magazine 
Subscriber 

0\V do vou remove tlie wiapiK*r« 
from HghHi rolled ncwHiJajters or 
luagurlneH^ The usual ulUmipt to tejir 
I hi wrapiier olT is dlscouraglug as Ha 
tight j>ai)er refusc>K to tear 'Mtempts 
1o use a knife an Hlinllaih disapijolnt 
Ing Iks an He of the dtmger of mutilating 
ilu contents of the v\raii|)er 
Tlie problem Iuih Ikcu Mihed l>v a 
cutter devised hv Arthur V lloiTimm a 
rural mall carrier at IlarvanJ Wh 
recenih submUted to the I'osj (Mtlec 
Department and approved liv tin Postal 
aulborltles This cuttc r N In Hu form 
of a knife with a curved and fiattencHl 
tip Tlie flat [xdnt Is lasIly Inserted 
umbrneath the wrappc*r and a forward 
luc^veinent of Ha inHtmmeni resalts In 
cltnn cutting of Hu covering without 
damage to the contents 
Tlu Post Dffics iH^paitnunt finds that 
tlie cutter may have value for rural 
carriers In tutting the twliu witli which 
packages of mull are fastened Injury 
to the mall Is conHldered practically Im 
possible 


The Electrical Properties of 
Flames 

ID eapacltv and ecinlvuknt series re- 
Hlstanre of a <‘on(Ic*nsep eouHlsting 
of two (ontcnirlc platinum cvllnders, O'! 
cm apart In a flame c^ontainlng KiDO, 
vaiK)r wire iia asured hy A K Hrvan 
using u nuHllllt atlon of the method of 
Hslstance variation Values are obtained 
for voltages Mween 11 4 and 8U J volts 
fop frtciutncies Iietwtcn J x 70^ 'i^id Ifi* 
cycles fH r scHHtnd and fc»r wait ronc'entra 
tlotis up to 10 grams per liter of K,(X)i 
Holutlon The nslHLancs* 1h apiirosliimte- 
Iv Indejcendcnt of Hu field but derrcUH<*8 
Hcmuwhat is fns|iuncv Ini reuses and 
iilHo UH c oncentrntlctn increases I he c-n 
pncltv Is half as great for 82 as for 11 
volts and for Ifi x hi* as for 2 x 
cycles but infnu)K*N greatly an the con 
cent rat Ion Increases. 



For opening tightly wrapped maga- 
xlnes without damage to the pagea 
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The Heavens in June, 1924 

The Fall of the Nebular Hypothesis, and the Rise of a Plausible Substitute 

By Professor Henry Norns RusselU Ph D 



MONO the many hard qucMtlonH whhh th( und Imparted to them their clrculutlni; raothm and 

luyniun <»ften uaks of the prf)t<8»lon«l an- their preaent ffreat angular momentum 

troiiomtr, one of the tommoneMt la How Such a force mn> lje found in the attraction of a 
did the Molar nystem pet tlure?’ Hut It poHslng star—provided that, at some remote period 

Ih not tlie man In the street* uUme who another afar happened to pniw very near the sun 

uhIcm thia For u cenlurv <»r more, men Whut would happen then wee first Bugpeated by Oham 
of science have lieen puttlnp this prtut (imstlon (»f our liorlln and Moulton of Chicago and has since been 

origin to themselves, to one another and to Nature her- worked out In mathematical detail by the EngHshinen, 

aelf—imd though we wtmld l>e far toduv from * lalm fetfrevs and Jeans 
ing that we know the full and complete answer we «v^kaia 4 

luiiM that w© have some Inkling at least, of Its (har The Solar Syatem Bom by Chance 

ucter As the visiting star approached the sun, its action 

The first aeiious attempt at such an explanation wus would rulo© tides In the fluid mow* of the latter, which 

made, more than a century ago, by the great phUo»oph*'r would become higher and higher os the Intruder cam© 

Kant* and put into pbyahal fnrm bv the equally great nearer So long as the star did not come within three 


the middle of the serlea. Tbeee greet planeta muat 
atlU he largely gaaeoua^ and they are attended by ea 
tenelve satellite 8yBtBm»—minUtnres of the solar ays* 
tem, which Jeans attributes to erupthma from the new 
formed planetary masses* under the Infinrace of some 
close approach, perhaps to the sua For the earth and 
Neptune, each of which has a slnsls rel 4 tlvely large 
satellite, Jeans thinks It Ukely that the mats soon 
came liquid, and then shed a relatively large portion 
of Itself Venus and Mercury, which have&o satellttes 
may well have cooled down and become solid fast 
enough to prevent disruption. 

The general outlines of the planetary system appear 
thus to be well accounted for, and we have the excel 
lent authority of Jeans (from whose dlscnssloii much 


aatrononier, Laplace According t« this well known or four dUmeterH of the sun, these tides, though rising the above Is borrowed) for pronouncing this theory 


"nebular lni»ofbc«l« ’* Hm» flolur system originally fonoed iierhai 
a Mlnglo rotating mass, which from age to age gradually sink b 
oooletl and shrunk, and was thus forced to rotate foster If the 
and faater Finally Its rotation betnme ho rapid that high t 
cenirlfugul force at the edge gulneil the 
Up|)er hand* neutralizing the attraction of 
the nuiNS, and part of tha matter was 
ejected, forming a ring whhh later coni 
esoed Into a planet A sutH-esalon of such 
events, It was nssumtHl, led to the forma 
tion of the planetary system as we 
know It 

This famlllHr theory has the great fld 
vantage of accounting for most of the 
main features of our in stem—the exist 
ence of many planets nil inttvlng In the 
same direction In nearly circular orbits 
in almost the same plane Hut nliractlve 
an It Is, It breaks down fllHustrously In 
detail and makes comnlete shipwreck on 
tile rock of angular momentum 

Why Uplsce’s Theory Will Not Work 

Wlmt this means we cun see In a mo¬ 
ment To find the "angular moinentuni 
of uny planet In our system, we take Its 
umsu, Its distance from the sim, and its 
speed In ItM orbit (or more pridsely, the 
purt t»( ttds NpfHHl which Is at right angles 
to the rudlus Joining the planet to the 
sun) and we multiply these three factors 
together Do this for each planet, and 
also for the rotating sun itstlf (taking 
each part separately, and adding the re 
suits) The sum, for all the planets and 
the sun, Is the total angular momentum 
of the syotoiTi (the rotations of the plan 
ets. and the motions of the satellites con 
tribute too little to count) Now from 
the principles of mechanical science (dls lOH ootocki JuVu 
CJivered by Newton and flrmlv establlshetl At lo o«lo«k Jun* zt 
by the works of Innumernhle Investigators 

ever since), It follows that any action of Th# boon givti 

nos planet on another, or of the sun on ' 

any or all, ton only transfer this angular 

momentum from one part of the system to 

another What one part loses, another part gains, and was n 

the total amount cun be uUered only by action pro- from 

ceedlng from without the B)stem the oi 



tem Is calculated, It Is found that more than 08 pCr cent 
of It resides In the orbital motions of the planets 


(mostIV In Jupiter and Saturn) and less than J per long thin stream of falling water breaks Into separate 

cent In the rotation of the sun—and jet the planets drops) nhlle the attraction of the passing stsr, stlH 

all logether, have only one-seventh of 1 per cent of the near by would pull these sideways and set them cl^ 

mass of the system Any theory of the origin of the culating about the sun. 


system must account for the strange fact that so small 
a fra< tlon of 1 per cent of the nmss carries more than 08 
per cent of the imgular momentum, and no one has 
ever been able to devise any explanation Imw this cimld 
have resulted from Internal forces, oi>erntlng sololv 
within the Bvstem It is not, of course Impossible that 
some such explanation might be devised, but nothing 
of the sort has ever been done, and It cun be proved 
that the theory of T^place, In particular. Is Incapable 
of U 

It appears, thereft)re to be very Improbable Indeed 
that our solar system has come into being by the action 
of Internal forces. Rather must we look to some ex¬ 
ternal force which, In the same action removed a 
small fnutbm of the suns mass to fonn the planets 


(>er)iap8 to heights of tens of thousands of miles, would l|^|^ reasonably satisfactory Jeffr^s has shown, in 
Mink back again hm the star deported on Its way But nation, that the colllsloai between the Urge con 
If the star came too near, the solar tide would rlHe so densatlons (the planets) and the small ones which 
high that It could not Mtop rising and wlum the star doobtlPMa also existed at first, would gradually operate 

to clean up the latter, and to make the 
orbits of the planets themselves rounder 
and rounder To reach their present 
nearly circular orbits, be figures, probably 
took several billions of years This estl 
mate agrees very well with those for the 
age of the earth which have been derived 
in quite another way from radioactive phe¬ 
nomena 

The Planets 

Mercury U u morning star all through 
June, and Is beat seen at the beginning of 
the month, about the time of the elonga 
tlon on the 8rd* He Is then 24 degrees 
from the sun but nearly & degrees south 
of him, MO that he rlaea only about one 
iiour and ten minutes before the sun, and 
Is not conspicuous. 

Venus Is stin an evening star, cemspieu 
oils In the early part of the month, but 
drawing In closer and closer to the sun 
until she is lost to view before Us close 
Telescopically she Is a beautiful object— 
a crescent like the moon four days old 
when the month begins, but growing ever 
narrower, and at the same time larger In 
diameter, until she becomes merely a thin 
semicircle of light 

Murs Is In Aquarius, and Is steadily 
growing brighter as he approaches us 
By the end of the mmith be Is only fifty 
million miles away, is 17 seconds In ap¬ 
parent diameter—two-tldrds of the maxi¬ 
mum value which be will reach In August 
4 —and looks almost as bright as Sirius 
He Is still far from opposition, and does 

At 9H orioekt Jua« 80. not rise until after 10 30 P M 

Tht boon givtn nn In SUndard That. WhM loeml ninuMr tlm* li in efftot, thiy Jupiter Is In opposition on the 0th, and 

murt b« mad« oni beur IsUr 12 oekwk on Jojm 7 tto. Ig visible nil nl|^t long. He Is In Ophl- 

NIGHT SRYt JUNE AND JULY uchus, on the edge of Scorpio, and nearly 

22 degrees south of the celestial equator 
was nearcHt, part of the sun s substance would flow out This counts against h|in In our latitude, but even so, 
from the regions of high tide—one facing the star and he U brighter than anything else tn sight except Venus, 

(he other opposile It—and fonn long streams or flla- Saturn is in Virgo* about 5 degrees east and a little 
ments of gaseous material The attrocUon of the parts north of the bright star Sptca, which he somewhat sur 
of tills stream for one another would then cause It to passes In brightness. He Is due north at 8P U in the 
break up orosswlsp Into separate condensations (as a middle of the month, and rematas In sight until 1 80 
long thin stream of falling water breaks Into separate A M Uranus Is In Pisces, and conies Into quadrature 
drops) nhlle the attraction of the passing stsr, still west of the sun on the 12th, rising Just after mldnfghtt 

near by would pull these sideways and set them clr^ and being observable In the early morning Neptune I* 

culating about tlie sun. In CJencer, and is well down In the west at ftmeet, so 

After u few months or years the passing star would that he is hardly observable, even with the telescope 
have rf?ccded ho far that its Influence ceased to be Im- The moon Is new at 10 A. M on the 2nd, in hef first 
portant The ejected matter would be left moving quarter at 0 A. M on the lOtb, full Just be^re mldnj^t 
around near the aon—some to fall back Into it, some on the Ifith, and In Jidr lailt quarter at 8 P M On the 
perhRtw to fly off Into siwce, but much to remain cir- 28rd She Is nWresf the earth oq the l^h, and farthest 
culating about the sun All the condensations would away on the tit and again on the 2^h During the 
riHtve around the sun In the same direction, and nearly month she Is In coaftmeUon with iCercury oit tha Ik, 
In the same plane—that of the hyperbolic orbit of the V«4tus on the 5th, Neptune on the 7th, Saturn on the 
visiting star As they settled down to orderly existence 12thi Jupiter on the Wtth Mara thi 8lit gSd tfrgbuS 

after the great catastropbe, we may see In them the on the 22d 

newly-born planets. On the 28th, the brtl^ dtdT AUWmran Is occa)ite| Iff 

Jeans has pointed out that euch a fllarooit of ejected the moon, and la hl^Men {from Was Mff it o ft) Ittdre 

matter would be likely to be thin at the ends and than an hour, from 8 te 8 4$ Ar M, As DOa Imiiprtis 

thicker In the mlddle-whlch fits In well with the fact in brbad daylight It fan tmfortimatejy bg «Ml OfilT 
that the greatest planets, Jupiter and Satnm, are near with falrksed teleaoobM. 


nnther What one part loses, another part gains, and was nearcHt, part of the sun s substance would flow out 

he total amount cun be altered only by action pro- from the regions of high tide—one facing the star and 

ceding from without the B)stem the other opposite It—and fonn long streams or flla- 

Now when the ungidar inomentuin of the solar ays- ments of gaseous material The attrocUon of the parts 


of tills stream for one another would then cause It to 
break up crosswise Into separate condensations (as a 


After u few months or years the passing star would 
have rf?ceded ho far that Its influence ceased to be Im¬ 
portant The ejected matter would be left moving 
around near the son—some to fall back into it, some 
perhRtw to fly off Into siwce, but much to remain cir¬ 
culating about the sun All the condensations would 
riHtve around the sun In the same direction, and nearly 
In the same plane—that of the hyperbolic orbit of the 
visiting star As they settled down to orderly existence 
after the great catAstropbe, we may see In them the 
newly-born planets. 

Jeans has pointed out that such a fllarookt of ejected 
matter would be likely to be thin at the ends and 
thicker In the middle—which fits In well with the fact 
that the greatest planets, Jupiter and Saturn, are nfiar 
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Recently Patented Inventions 

(I O0*iw»l6noo to OKT fMdort, 100 loiH supply vopici of any paienta li$ted herein for IS cenU each Tht offti ml printed vopipit of include complete descriptioni and 

droicingg of the intentions disclosed State the patent number to itu^re rm^tpt of the desired patent copy 


_ PertatniftK to Aeron«titk» _ 

AiacraArg-—d3oiUUtipg of two gai bags 
joltkod at the front and rear enda, the pro 
pdlerv being dlapoeed adjacent the under 
ntde Patent 148144$. J Whalen, 811 Oak 
dale AT«*t Chicago, lU, 

__ Qwndol Procaaaoi _ 

pBoousn VOS THs PBooaoTioif or Tuksa 
PKCTIOALLT AOTITS COKSflTUfiMTa UV OILS, 
lULSAMa, BmiNa amd ExTaAora — 
means of a ohoUo add Patent 147980& F 
Boededur, Berlin Tempelbof, Germany 
llDBATMnifT or SmJTUB AND OXIDUKD 
Ok 8»—EqtecUUj applicable to ores contain 
mg miner^ of i^rer, lead, and nine. Patent 
1480488 H. J E. Uamilton, ^orth Broken 
UiU, New South Wales, Australia. 


_ Kieclrical Devices _ 

InniOATiifo Dvnos—For visually Indicat 
mg to the oooapanu of a kitchen an order 
uken at a remote point Patent 1479008. 
B. JamsM, 4080 Indiana Avo, Chicago lU. 

EinOKBtGAL iNSTANTANKOPU WaTKI 
llOAtCn WITK CoNTlItUOUS CtBCGLATlON, 
WoMKino AT Djrrauurr Voltages — Adapt 
ed to be fixed at any water supply Patent I 
1480618 A DeMarchla, 212 VU Cola de| 
Rienao, Borne, Italy 

Oznourr Closkb—W hich operates when 
the temperature drops below a predetermined 
point or in the event of fire Patent 1480- 
102 J O Olaen, address Mrs. 8 Ulten, 
3615 3rd 8t, N E. Minneapolis, Minn 

CnouiT BfilUKKn—Subject to fiuid pres¬ 
sure in a cylinder, os for example a fire, 
pump Patent 1480442 J T Ueck, Hen < 
drick, Ind 

Hooptn Examining Lamp— Illuminated 
by small eleettio bulbs, and capable of be- 
lag worn on the face in the manner of spec 
taeles^ Patent 14812324 A ^mienta. ^ 
W 68th St. New Vork, N Y 

OlOAX liiGHTEE—Operated by means of an 
electric current and adapted for use ou an 
touobUes. Patent 1481888. J Nelson, 
Winter Park, Fla. 

TnOLLETWlKB 0 UABi>— Designed for uae 
In protecting trolley wires mounted In mine*- 
Patent 1481668. Q W Creech, Twila Ky 

EtComoiMBOHANlOAX, Lamf —In wblch the 
bulb ooatact la compoaeil of a flexible metal- 
lie strip, not susceptible to jars or shotte 
Patent 1488066. P Dlot, c/o Sodete Blot 
<Iami«r A Chevalier, Paris, France 

Eleotbio Fence— The wires of which ore 
only energiaed at the time a person or ani 
mal attempts to pass through Patent 1488- 
606 A. D McNair, Fayetteville, Ark. 

BuKrnuc Connection —Whereby con 
dnetors may be joined by a compact metallJo 
loel^ withont the use of seddor Patent 
14SB888. a A, Denacher, 233 8t Anns 
Ave.| Bronx, N Y 

BAmo ArPAmATVE—In which positive 
cletNrical coaneotlona are oataWlsbed between 
the station ooil and rotor coil in a minimum 
capacity Patent 1481968 B. W French, 
608 a^anclaco Ave, drioago, IlL 


7 TITLE TO PATENT RIGHTS 

T itle to a patent right is vested in the first inaUnce, by “occupancy,’' 
in the inventor of the subject-matter thereof* This title to the peraonal 
property which a patent right conatituiM^ Is Inchoate during the period 
between the creation of the Invention and the laoue of the patent* Neverthe¬ 
less, this inchoate right is assignable, and such assignment will convey legal 
title to the letters patent^when granted, and if the deed of aaaignment so 
requesta the Commiaaloner of Patents, the patent will issue to the aasipee 
direct* An assignment of a patent, which must be in writing, may be both 
conditional and unconditional, entire or partial, and may even be limited 
territorially or in point of time While a true assignment ranst be in writing, 
an eqaitsMs assignment, that is one which la really an agreement to aaaign, 
may bo oraL Under o«r statutes, recording an assignment in the Patent 
OSee wteUa three nnontha of Us execution, Is necessary to Insure title in the 
assignor as against a subsequent purchaser for value and without kno*wl- 
edge of the assignment* Title to a patent does not pass to the heir of a 
deceased owner of the patent, but goes to the executor or administrator of 
the estate, and he alone can effect s transfer, though of course patent rights 
may be ^apoaed of by will or in accordance vrith the laws of decHent estates 
aa in the ease of any other personality A patent may be assigned to a mar¬ 
ried woman, an Infant or even a person under guardianship, and such parties 
may also assign their inventiona or patents by complying not only with the 
provlsioiu of the United States statutes, but also with the laws of their 
puilcular states, covering such transfers by persons of that status In respect 
to other personal property 


Of General Interest 


Of Interest to Farmers 


ANuAXi Homa—Psrtloularly intended 
f« praventias a oow from klckint while 
being mUked Patent 1480443 K. Herman 
Falifipld, Iowa. 

DSArr Evbnsb—A dapted for attaqhmeat 
to a grUlB harvester, or other farm Itnrie- 
meut Patsnt 1480204 a T Honeen, Big 
Bandy, Koatana, 

GPA»r M QABVBsm—Particularly 
adkptsd lor hamsting oata^ in a flaW where 
core waa grown the precedinf aeaaoa. Pat- 
wt 1480244. U* £L Cramer, B. No 2, Box 
00 , Mtmmkr 

UfitOAlWie thnw »» Ooun—H aving 
maeud ^ starlug dbe oom into a pluraUty 
of wWflh may be readily moved from 
P.tant l48a098* P^M-Rir^ 
badMir^ 4/0 PeqghM fitats Hank, fitocktoo^ 


LUNNKCTOB FOR Lw^SE liEAr BINDEBS— 
That may be attached to a fabric by preaaiUR; 
the members into engagement Patent 
1479740 L Reiter, 102 Wwtfield St, 
Providence, R. I 

SHtrmtB Attachment vor Doors —By 
moans of which a door may be securwl par 
tiaJIy opened Patent 1478312. Lydia M 
O’Marrow, 481 So Dubuque St Iowa City, 
Iowa 

Hand Bao-- 1\ hlch admits of ready acetss 
for the removal and placing of articles there 
in Patent 1478768 N Wendol, 1330 I>ca 
tur St Brooklyn N Y 

Drawing Aptaratcb —W hereby the oper 
ator could derive considerable asslatance in 
rejHwiuoing objocta Patent 1478091 R. 
P Anatook, 26 West Center St, Mahauoy 
City, Pa. 

Fish Lcrb —With a emooth outer anrface 
to prevent entajiglement with wwkJb hooka 
being concealwl Patent 1470062 O 
Cranatone, 210 84th St, Newport Newe Va 

Rkceptagle—I n the form of a hand bag 
or the like with reinforced frame. Patent 
1479690 H Delman, 1606 Madison Ave, 
New York, N Y 

Match Striker —Eapeclally adaptable for 
use on the ordinary com oob smoking pipe 
Patent 1479427 W Chalmera, 1024 4lh St, 
Snrrainonto, Calif. 

Oomfositb Brick and Tile Wall Con 
STlDCTiON—Which provides a continuous 
vertical air passage through the wall Patent 
1479379 W G Demarest 47 W 34th St, 
New York, N Y 

Dental Flosh Holder— Whereby the floss 
may be held under tension Patent 1470304 
W B Browne, Wyoming N T 

TBIPOD—With provision for locking the 
legs against movement on a sllppory stir 
fare Patent 1470765 E E Whiting, Mil 
lor, Mo 

Table— Having means whereby desired 
lengths may bo measured and cut from a roll 
of fabric. Patent 1480168. W S Lambert, 
c/o Lambert Dry Goods Oo, QeDceeo Ill 

Lawk BwrKKtER—By means of whidi the 
water Is spread with a revolving action 
Patent 1480607 Q W OobIsntL J R. 
Fnrles, and H P Bond, c/o Fisher itour 
Ing Mills Ooh Tacomo, Wash. 

IhHJOATioNAL Aituakoij—F o? producing 
obfjecta, geometrical fiKurca. scenes or the like, 
In colors. Patent 14804681 S D Mersbon, 
222 West Milton Ave, Bslrway. N J 

Combined Postal and Advestxsing Pil- 
XAR—For recdring msti matter, snd wblch 
may also be iltumlnatod to display advertis 
ing matter Patent 1480469 G Robertaon, 
20T Oairlngtan St, Adslslds, South Aus- 


Oabd Holder roR Typewriters —Wh»h 
In capable of use with aiiv standard mako of 
typewriter Patent 1480440 W A Hartl 
mmi 08 So. Oifonl fit Brooklyn N Y 
Sahh-ORAB BATJtNi K—To prevent th( 
binding and alieklug of wimiow Mash 
Patent 1480463 L Ltui© Kstacinn Laqimu, 
rhihuahna, Mexico 

Dry mash ncED Hopper— With agitating 
means for cauatug the food to be discharged 
into the feed trough. Patent 1480497 M 
Brandt, Toms River, N J 
Lip Stick Hot per— Adaptwl to project 
the eosmetic when it is desired to use the 
aome Patent 1480440 W G Kendall c/o 
H RIgaud, 76 Barrow St Newark, N T 
Gdn—W hich may be gripped within the 
palm of the 1 ^ 00 ( 1 , and rarried concealed for 
defence Patent 1480621 J Faller and I 
Lapidus, 1960 06th St Brooklyn, N Y 
Toilet Seat —Arranged to accommodate 
either a aectional wood filling or a compoel 
tion filling Patent 1480616, G f DoWn, 
280 Anoun Ave Pelham Heights N Y 
Flt Paper —Whirh may be used In cone 
shape upon a table or may be auatiendfHl 
Patent 1480630 J Grecu, 6042 12tb St. 
Detroit, Mich 

Poison Distributor —For use in diapens 
mg poisons for killing ins4*ct8 oq cotton or 
potato plants. Patent 1480164 P E 
Outcbfleld, address R L Brnckwell Cal 
boun, Ga. 

Animal Trap —Adapted either for trap¬ 
ping moles,, rata, weasels or other auimala 
Patent 1479863. I 0 Oambee, 8639 44th 
Ave, S W, Seattle, Wuah 

Brief Baoh —With strip elements rem 
forcing the same and a apace for Identifica 
tion card* Patent 1481182 M Brooks c/o 
Lefton Mfg Co, 15 W 27th St New York, 
N Y 

GROMMrr-^Formed from a single piece of 
metaU aa a aubatitute for twtvpieee grttm 
mots Patent 1481217 R E Maloy 1146 
Lake St., Oak Park lU 

ADVEBTiaiKo Devtoe —Comprising a panel 
cut out to receive a spcciiupn of the article 
advertised Patent 1481171 M R. Wood 
218 WiUliun Sl, Now York, N Y 

Thread Folder and Cutter —Which may 
be attached to the ctnter of the apool by 
spring mesne. Pntwnt 1481186 J 11 
Bums and J Anderaon 12 E 86th St New 
York, N y 
lOE Bcmovinci ArPARAfUH—For removing 
blocks of manufacturcil Ice from the cana in 
which they are formed Patent 1480708 J 
C Ward, e/o B. K Masterson, 441 Keith 
Bldg, BMomont, Tex am. 

Rule—A dapted for use by opticians, op- 
tometriata and oculists Patent 1480684. 
£. M. Wilhlta, SbalbyvUle, Ind. 


biHuiTd liu>Ar—Whkb mny be quickly 
attached to or removed from u line without 
knotting tin anmr Patent 14H0655 G ^ 
Bennett, 20^ No Centre St, tVirry Pa. 

UnuHiE IVrrir and Lajckin Backing— 
W hereby the tooth Jh finnly unitml but cap¬ 
able of ready removal in the event of break 
uge Patent 1481200 A A Kauffman, 766 
Broadway, Brooklyn, N Y 
AqUARilTM—Having no metal on the Inte¬ 
rior to injure the fish, and which is leak 
prf)of Putmt 14814^ W Roasberger, 
1030 Gretiuleaf Avo , Wilmette, Hi 
Roijku VrANiiuNr—III which the wash 
lino may be rolled up end enclosed when 
not in use Patent 1481407 J Beta, 1114 
8L Germain St, St Cloud, Minn 
Attachment fob Beds, Cuaiba and the 
Like— Which ufforda facilities for raising or 
lowering a irwinginglv snpixirted section 
Patent 148176t). S B StieUe Fort Roi^ 
Oregon 

Basp for Posts —Such as cement fence 
IKMta stock yard posts and poles support 
ing electric wirns Patent 1481745 J R. 
C Ruybnl, Capulfn Colo 
Cord Cutter —With means for guiding the 
cord to the knife and preventing injury to 
the fingers Patent 3481725 O W Moore, 
75 Blanco Place Jamaica N Y 
Check rook Clamp —For holding or fold 
ill), check book in a fintteued condition when 
in use Patent 14801ft<l R W Cudwortb, 
1114 LGavoimorth fit finu Francisco, CoUt 
Knot tying Device— For forming knots 
in twine nseil in tying up packages and the 
like Pntent 1481754 M Strilaon 206 22d 
Ave , North Minneapolis, Minn 
Bath —So arranged that when out of uae 
I it looks like u cheat or piece of furniture. 

' Patent 1481676 K Bereaford 10 Karl 
Theodoratruuttit, Meran Italy 
Sting fob Containers— For supporting 
container for fruit when it ta being picked, 
tlurcby saving one haadllng of the fruit 
Patent 1481418. A K- Darby, Lakeside, 
Wash 

Coal navino CoMPosmoN—C/onslsting of 
aand, fine cool ashes salt and water to 
make a mortar like mass Pntent 1481466 
O 0 Cooper, c/o Chicago A Great Lake Co, 
311 River SL, Chicago lU 
Photograpii and the Like— Referring to 
! the mounting of a photograph to produce a 
novel appearoncp Patent 1480108 Joseph 
ine Denkhoff 1326 49th Ave San Frandaoo, 
Calif 

Tbaykiing Bag —Which prosenta a neat, 
smooth flnlab on the inside adjacent the 
hiDg<>fl for opening and cloning Patent 
1480175 B O Merwin, 540^1 WUliams 
Ave, Portland, On. 

Motion Picture Screen and Method or 
pRonuciNG Same —'J’hp screen being adapt^ 
to reflect pictures with a minimum strain 
on the eye Patent 1480205 L W HUl, 
2219 Geary St San Francisco Calif 
CTuab Lightfr —In which the gtu ia com 
pletily cut off when notin ii»e and ia ignited 
by electrical circuit Patent 1482098 9 

Stocking Hersther Ill 
(oiin—Thi teeth of ahich can be readily 
removed for rtplaccmtnt or cleaning Patent 
14K224J 8 Mkhrtud e/o Hotel Grand, 

Roseburg On gon 

Toe Cream Dipper— Including a bowl, 
having H guide hp and a acrapor attariled 
Patent 1482094 W H Ripky, Sherman, 
Calif 

SCOUKDOARO FOB Baserai L Qames—P ro¬ 
vided with a housing for the operator who 
monipuluti a tlic indicator plates Patent 
1481916 L D I/ong Charleston S C 
Curtain— For scrocnfng Inciosod porches 
and the like, the device may bo easily raised 
or lowcrwl Patent 1482069 S B Zimmer, 
1253 W 37th Place, Ixts Angeles, Oalif 

Belt Fabtenino Hook— Having a plural 
ity of ahanks hooks and tangs easily applied 
to belt ends as a fastening Patent 1482282. 
M L Adams, 808 1st Ave So, Seattle, 
Wash. 
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R^xjriNa Tile —With notched projoctionB 
fur uuguKliii! the not* hi *4 of mi ndjacunt tiln 
Patent 14822<17 li Selmityler, 2‘JlO Hud 
Boii Avo tAlKLUicrcj h i , N Y 

( UlTllEHl INt 8 (MPoUL ANU '1 lUlireNER— 

Which afTurda tm hum fur 1oc\crinK the lin< to 
l>ertnit thu upplltution or rtiiiuMil of tbo 
Uothofl t^uUnt 14K*J2rt8. C hchoppor, 5^ 
W 114th Kt Now York N Y 

<lALvAM/iNti Hack— liy mruim of which 
H plurality of nUoI burn may be aimulta 
uuuuHly liaadletl fur RiilvatiixinR PiiUiit 
14«20fMl. L T turtia, 40 Bloomfaelil H*!, 
Hurlnifcanio C alif 

(XUTiiEHroiJ^ Ho coiiHtructfNl that n line 
nupportod thereby will not alip Put* iit 
1482;i7H, H 'J>ont, 103 TrouUm Avc I ako 
\iew, N J 

(V)IN Maii iNtK ARI)— Which IS providfvl 
with aloU and rctitiniiiK inennH for pru\iiir 
iiiK the ooiiiR boliiK diNCUKHKi^l Patnit llXi 
433 W O Hoffiiiiui and H S llnitzi.1^31 
N MaoMtlQld Ave (MiLcmku HI 

Inhicctt Teai—<.' oiiHtructod to coiituiu on 
invoctlclde particularly attracUx* to boll 
weevil and other inset tH Patent 14HJ1H1J A 
Hotfhuner, 307 52iid St HriHiklyn M Y 
CUUB Ck>CK“"Iu whuh all moMHK parts 
are protortetl from mat or c'orroKion by u 
caaiitK of lu a\y Ereaw Putt nt 11H3(X)1 
A Kurre, *i83 6tb Avt , Brooklyn N Y 

BRltXlR FOB BiLllAKll AND PoOL TaIU FS- 

AVhich may be imHitiuiicil at any miKle with 
reepoci to the cue hall irrt«iiecti\< of oUier 
bftUs on the table Patent 14H2WCi W W 
Banlu, 28 Menou Ave Bryn Mawr Pa 
PgtOGEES OF MANUKAOrPHlNO INP LAT 
INO BirtTMlNOUa HUFET PAVtMfNr ANh 
Matcrialh TntBtroB—LnuhliUK tin pa\o 
mcDt to be laid cold and rolh^l to inHiirc 
adhesion Patent 14Hl!fMW) F C Alstlurf 
Box 417, So Norwalk Ponn 
Outfit fob Phouucino Drinks- For 
beveraKO, inctluine or other purposeii Patent 

1483015 n SchiittckciilKrK, Box 101. 

Stroudaburf, Ph 

Dress Sfparatob—A dapttal to be sui- 
pended from a pole or other auptiort bt twotn 
(rurmonta Patent 14H30fW P M Frank 
c/o Nathan H Tac*ubm>n A < o, 3(1 L 3lMt 
St, New York N Y 

rHANCE PUHSf ANO Bill FoLti—WhtcJi 
will add but Hllghtly in bulk to tiu usual 
form of bill fold Patent 148.My30 h Sper 
IliiK, t/o Sperling ISWl Broadway, New 
York. N Y 

Detctal ARTicm AB ns Relator—H ovlng 
movable Jaws which larmlt of adjuntmeiit 
Patent 1482003 3 itomer c/** Homer Ho 

later Co, 384 Atlantic Ave Boaton Mast. 

Pack or Oawk rABOS—On th' corners of 
which appear numbera from 1 to 100 making 
poaaible the playing of fifty mathematical 
gainea F’atcnt 1484104 U 11 Hlffert, J4(>5 
\\ Lehigh Ave Phdadolphm Pn 

TooTnnBUHii—IMuch will albtw water to 
enter through tlte handle t<) the briatb^ 
fluahiag the teeth at the tinit thcr ant 
bniBhed Patent 1470275 H Bt d 551 
CYidar St San FranHset), (^alif 


Hardware and Tools 


Lmansihie HriMFB—In which the ail 
Jiiatable bladea muy he umnl in oimnlngs of 
variouH diameters Patent 1479079 A 
Kutchera 921 Front St, Biamank N H 
Ntn* liOOK—Of Ruch conatnictiou that the 
nut onnnot bccomt luoaeuwl by vibration or 
shock Patent H79071 J A Ilnttield 
511 W Hullroud A\e Fort Worth, Texas 
Hinof CoNMrKLTOTioN—(^npnblc of benr- 
ing ertat ntrain >it uHiiig a ininimnm of 
metal Patinl 1470705 E Flagg 111 
40th St New York N Y 

Bott and Chain Look— 1\hith may be 
used NimuItancHmoly or iiidept'iideutly the 
ui»erAtion c»f both btiiig indcptmltnt l*atent 
1179700 M J Ooldsteiu, 237 C 171th St, 
Bronx N Y 

PoRrAiiTK Handle—I n the form of tong* 
ndiipitd for lifting boxes nnd thi like Patent 
1479711 C Ilaurbcrg 3238 Flouninv St, 

(^hiengo 111 

I*ocK“ When in tJie bolt cannot be re 
tracted exetpt bv the uctiintlon of proiwr 
meana The inventor has been gruntcMl two 
pHtentN of a similar nature PntenU 1470 
743 ami 1470744 A Salata, 207 K, 15th 
St New 1 ork N T 
C*ainitificn Saw Tointkr awo Gaab— 
ProHdad with accurate meana for vertically 
adjusting the swaging gage, and Allng gage 
membera. Patent 1481818, O Anderanu, 
Hotel Lalna, 715 7th Ave, Baattlo, Woih. 


Mbtal Fekoi: Port —Having notchta on 
its otlgea for attaching the wire retaining 
meinl^rH Putfnt 1479201 P E Evaua, 
GO E 1 Ith St Chicago Heights IlL , 

Drill Hr ad— llhcreby ttx)U auch an cot 
I era may bt Introduced into a well casing 
l*tttint 14470872 F K Hackrider \pper- 
0 OU, Okie 

( ()M POUND Toot- —Which nets as a pencil 
sharpetur anti Anger nail oleaner Patent 
1470*121 J J Miller, Box fl08 Chndron, 
Neb 

Dfniai Snoui DrR'CUrriNo Inktbumknt 
- Mbit It prttvitles means for shielding the 
gum and neiglilntring teeth from the cutting 
itiul I*ati-ut 1480780 J A t#euty 44 No 
Ist Aui, Phtipulx Ariaoua 

SHARIKNER fob HaKETY KAyOB Bi^des— 
Which will ojicrnte on blades of prattically 
ail the standard types now in iiw* Patent 
14822G5 J M ScliilU 1908 Cadex, Dallas, 
Texas 

Iakk—O f thu inorllac type having a slid 
ing bolt and gear, whereby the operating 
nit mbt 1*8 are Intt rl^>ckc*d Patent 1482298. 
B (ireenison, 853 7th Ave , New York N Y 

Jack —Which will raise an objut from 
tIoHc to tbo ground, and will provide for 
inatuntunouuH release Patent 1481822 W 
Mcngel, c/o Ark Bank & Trust Bldg, Now 
[Rtrt Arkansas 

1j(K K- lu whicli rotation of Ou latch la 
preventeti when lit aired Patent 1482974 E. 
I>acle 20(16 7th Ave New York N Y 

AIPLIANCE FOR (lAWPH OH CRAMPM AND 

THK Like—W hich will effectually force to 
gLtht r boards i»r pieces of timbur during tho 
priMfHs of uulliug Patent 1482089 L F 
Tiering 100 Cameron St Lauiictston Taa 
mania 


Heating and Lighting 

KAniATOu Buackft—F or Rusiiending a 
radiator fnim the side wuU of & room and 
eliminate Hupi>ortlng feet Patent 1480466, 
F J Malleii, 2328 tlnlvanuty Avc Bronx, 
N T 

PRIEK —Which will tnublc the analyst to 
tletcrniiue the amount of moisture in Isbora 
tory testa. Patent 1482274 G L Spencer 
t/o (Yiban Am Sngur C-o, 120 Front St, 
New York, N Y 

Metai WORKING FUBNAOE—Particularly 
intendotl for use in connection with mnnu 
fncture of wrought Iron Patent 1483062 
f) S PiiUiam, Room 480 50 (^bun»h St 
New York N Y 


Miwhlne* and Mechanical Devices_[ 

Guard —For speed governors on mochin 
cry, which muy b« moved for adjustments 
Patent 1478053 L and E A Hupp 29 
Now lersoy Avc , Brooklyn N Y j 

( OMDINATION OlMPRFaaoB ANH VACJUUM | 
Pump—W hich is convirtibh and liietudes 
novel lubiicating means Patent 1478920 
C M Tuntky 306 W 56th HL Ntw York, 
N y 

SiTKNT Kfy Typewrites Attachment — 
Whit It may be attache*! to uny form *»f type 
writer INiteiit 14780(X) L (lirtloso c/o i 
Lazard Frurus, Cic, 120 B way, New York,; 
N Y I 

Drag Saw —The accidental movement of 
which is prevented while thu device is in 
uttion PuOut 1478673 R, II McDonald, 
Helo, Oregon 

AtTACIIMFNT fob HRMSTlTOniNQ BIA 
tuiNFJi * Which may be used for forming 
pii-ot e^Igea I^atent 1478370 F nnd H 
Burgert. 51 W 20th St,, New Ytirk, N Y 

Oil Well Eqvument—F or preventing 
siind in the (dl from lodging h< tween the 
plunger and the working barrel Patent 
1479208 R, D Thoinpsop and J Pourod, 
1241 E Otb St, Okmulgee OUo 

Garment Micahtrino Devi<;f—W^ hereby 
a skirt may be arranged to hang at a desired 
Itvel Patent 1479119 J Vrana, c/o Qeo. 

I fi Efautia, Route 2 Hinsdale III 
, YIountino fob Sewino Machine Heaps 
—That may bo eamly moved from place to 
place for sewing flilod bogs Patent 148(>- 
467 J F Martin 06 Exchaago St, Paw 
tueitd; B I 

SAncTT Contbol Device—F or the cable 
drum of a holster which will automatically 
bring the drum to a stop Patent 1480170 
H H Logan, 1766 Wtnncmao Ave., Chi 
rago, TIL 

Save aw-— For separating the pnlp fibopi 
from the waste water from paper-making 
machines Patent 1480600 0 W Brown, 

e/o W E Rosobuiih, c/o Inland Emplra 
Paper Co , MOwood, Wash. 


Maouine iur Cutting Ofr anp Thbeaiv 
INO Pipes—W hich may be operated by 
powtr or by band. Patent 1481191 T V 
Elliott Slid C Sefaaefar, New Brunswick, 
N J 

POMHUiNQ Device—B y which metal 
plultai may be cleaned and pollabetl by a 
single mu* hine Patent 1481242 J J 
Mueller Jr c/o Superior MetuI Co, Bcthle 
hem, Pa 

I^LAHfic Moulding Machine—F or form 
Ing hollow builfhng blocks, whereby the Coreas 
side and eml whIIh may b* eonvunienUy re- 
in.ive.1 Patent 1481086 J F PaldweU, 
2722 No Broadway Los Angeles Calif 

SiAuoHTrRiNO l>EVicr—With means for 
thrusting II knife with nlting motion into the 
animals body Patent 1480197 R W Cud 
worth 1144 Leavenworth St San Franrasco, 
Calif 

Slip— l-Hiieeially utlnpt(>d for use in oil 
W4.41 uimratlons. Patent 1481878 C? F ts* 
Bus, e/o Isi Bus Rotary Vnlvo C^o Mleotra, 
Texas 

CENiRiruoAL Separatok— Providing a 
machine adaptetl to *>oneentrate solid matters 
wusTiendetl ia Hqul*ls Puttnt 1481426 F 
W Melntire, Hotol Ltah, Salt Lake (Ity 
Utah 

Switch Mounting fob Machines Hat 
INU Individual Moroua—More parBculurly 
for use in conneetion with knitting muchinea 
and the like Pubut 1481280 J P Bivens 
Gastonia, N C 

Bkauno—I n whleh friction ia retiuend to 
a minimum, with elements whidi may be re 
newetl when worn Patent 1481706 M (t 
(jimeno, 17 Cottage Sl, Bayonne, N J 

Belt (^ALcirAToR—With oculcs for calcu 
lating tlie stretch of known Itugths Patent 
148t7(ri (« H Fickert, 611 BloomGdd SC, 
Hoboken, N J 

Pitman Oilfb—I ntended to prevent *>ver 
heating in the pitman of a mowing mat hine 
Patent 1481918 T F Lowe, Oconoioowoc, 

WIs 

DlapLAV DcvioE—Comprising meehanisin 
for rotating and displayiug eontluuous vnri 
ous articles Patent 1481^2 F Wi-Tcn, 
196 Palisade Ave, Jersey City, N J 

ADJtsTAEiLr CiiirTE Spbinu fob TTPB- 
srmNo MAtniNLfl- Winch may be easily 
HiwoilnUHl with all standard forms of type 
setting nia* bines Patent 1483017 R 
Shields, 500 (Yuiey iHland Ave, Brooklyn 
N Y 

Haoktino MACtiiNR—Wherein ttber may 
be sccuriHl from the pu1mett*> boots, jackets 
leaves, and atoms by one operation Patiiit 
1483034 L B Wootton c/o Baldwin & 
Voltcr, Law Exchange Bldg Jacksonville 
Fla 

GHIFPEB FOB PaiNriNO PREBSEW-By 

means of which each Giiger In given n resil 
lent gripping at tUm indt pindontly Pati»nt 
14^3067 A W Wnraen 31 Ashford St 

Hartford, Onu 

PROJKOTINO Ma( hini—W hich Is readily 
portable and espeeially adapted for use In 
connection with illustrated li'cturea. Patent 
1483025 (3 M Tucker, Jr Box 747 AI 

bany N Y 


Prime Moverg and Their Acceuories 


CooLiNo Means for Internal Combcs 
noN Engines— Prttvidlng means whereby 
idr may be clrculuti^d through a housing 
positioned nbout thp engine Patent 1479 
412 H N Harper Kidd Bldg Riisfon, La 

Cam foiloweb Guide—To prevent ft cam 
follower from pumping oil through the 
guide Puttnt 1479736 V W Pago c/o 
Victor Page Motor CJo Melroso Ave Siam 
ford, Conn 

I ARUURKTOR—With means for ftutomatl 
cally scftvuiging the engine tyliuden at any 
desired time Patent 1480478 G H 
Taber, 2719 Vi Baldwin St, Lo« Angelei 
Calif. 

Rdtabt Gab Knoine—I n which the 
power developed ts imparted without the 
necessity of the usual crank shaft Patent 
1481220 £ R. Nichols, 6510 BUckatone 

Avo, C3iicftgo HL 

Furl Mineh—B y means of which it will 
be pemible to obtain a more perfect com¬ 
bustion Patent 1481118 R. U Beimett, 
410 B. 143rd St, Bronx, New York. 

Tncnt— Which may be reidny ftVtiliad to 
ft Ford engine, without ftlterlng the oosatrufr- 
don of tiie seme Patent TiftMO, W« A. 
Ashler. 616 1st Bt, Liverpool N. T. i 


^ EftUwfty ftnd *ths4r Accft—sricft_ 

Snirruru iVppARATca—Having means for 
lifting a car clear of the tracks and carry 
ing It to an unloading platform, without 
interfering with traffic Potent 1479767 J 
J Wolf, 230 MiMdisnlc St, Boonton, N J 

SuDiNo Doom Support —^Adopted for use 
ill ctmiicction «ith freight cart, and the Uki 
Patent 1480641 F Tatxlaff, c/o Konno 
mm A Kotiiiotiun, 174 Broadway, New York 
N Y 

Fft>J0HT t Aft Doob —Particularly adapted 
fur use In lootllng or unloading grain or 
any loose bulk commodity Patent 1482307 
K R, Kuskincu i /o Finnish Book 0, 4308 
8th Avc Brooklyn N Y 


Pertaining to Recrcfttion 

Toy Machine Gun—W hich i« Bimple in 
construction and durable in use. Patent 
1489409 A It Bro«n c/o E. W Brown 
426 So 4th St, LoolsvlUe, Ky 
Tot Electros ntAM Bnoinr—I n which 
the ateum is gcuiratod by means of an dec- 
trlcnlly heated unit Patent 1480445 S. D 
and W E Uorlncher TunkUannock, Pa, 
Toy —ComprlBing a propelling boll loosely 
Gttiug within a cylindrical body, which may 
be drawn over the fltior Patent 1481227 
r Hlddcrbof, Ti mes Building 42nd Sl, 
New York N Y 

Toy HEUcop'rEB —^This inventor has been 
gratitml two patents of a similar nature, in 
which the propeller action of the toy is bv 
meons of a twisted rubber band Patent** 
1481826, 1481827 L W Brown, 106 F„ 
Clinton St, Clinton, Missouri 


Pertaining to Vehicles 


PtSTON Ring Udldkb— htepedally adapted 
for use when Inserting pistons into cylinders 
I *atpn t 1478724 C Ba rch us. Boom 6 
Lowcnbiirg Bldg Natebeo, Miss. 

Shook Ahhorbeb—F ormed by a coil spring 
clamped between the cantilever and semi 
tlllptic springs Patent 1477969 R, D 
Hughes c/o Red Giant Tool Co„ Box 114, 
Lynchburg, Vn 

rnBrAJTiON Indicator—W ith means for 
actuating the same from the steering post 
Patent 1478916 E L Robinson, 315 8 
ITowItt 8t Loh Angeles, Oal 

A CTt)M OBILE PEllaooPB—Which onubluK 
the operator to obtain a vision of objects in 
front or behind Patent 1478660 L 
Hallengren o/o J R, Leppo Atty, Baidt of 
Italy Bldg, tianta Rosa Gal 
Wheei for Automobilem —Of the de 
mountable typ* which may be easily as 
sembletl Patunt 147K437 S Kaplan and 
U M Howell Monroe La 

LuRRiOATiNa 8\aTKM—t>>mprislng meana 
for supplying lubricant to bearings, and like 
parts Patent 1478518 P H Gaskins 
1207 Graham Bldg, Jacksonville Fla 
Dbmountarlk Yttauhment n» Tbact- 
oKB—Whereby heavy artidee may bo trans 
ported in the same manner as by a truck. 
Patent 1479422. J F BuIIey, 819 MapU 
St, (jolumbia S O 

Side Fkame Brace and Radiator Shell 
—Partlcnlurly adapted to a chnashi atmeture 
In which the motor is of the air-cooled type 
Patent 1479734 V W Pago c/o Victor 
Page Motor Co, Melrose Ave., Stamford, 
Conn 

B\hauht Muffi^eb Pua Motor Cab*— 
With means for reducing the bjick pressure 
upon exhaust gases passing therethrough 
Patent 1470714 F J Herdle, 1847 W 
Huron St, Cblrago 111 
Vfhiolkb—W ith shock Absorbing means 
lu the form of cylinders and coiled springs 
Patent 1480270 W B MncLaeUan. 3246 
2nd Ave, So Minneapolis Miim. 

CuBTAiw Swing —Providtog a hanging 
arm whereby the curtain can be swung to 
leave an open doorway Patent 1485493, J 
Benson, Box 43, Station *^A^ MarshftU 
ton Iowa. 


_ _ Dtfriinw ___ 

Dksiqn fob a Tna Patent 

68264 Q Hottisr, Box 411, Tocaon, Aria 
Design worn A BATRrwfl Sutr Cask. Pat¬ 
ent 68496. J Scfaftobt, M JO. t21st 8t, 
New York, N Y 

Dcsun IgA A OiTANnAnn. FStoot 68577, 
A MlUar, Rsdisnt Lliditing Fixture O.. 
88 BlMM&r Sc, York, N T 
tMtoH roft A Tng T w a p ■■■ P atsDt 6867R. 
U & Nisartr. m Am. 

FUli, N Y. 







Cheer with the Galleries 

w When the delegates JMarch In f 


WF- 


Radiola Super-Heterodyne 

li th« irre«c lUdioU for the events 
of tummer broadcasting Listen in 
at your oAce to the conventions and 
the ball games Take it cveiywhere 
U Deeds NO ANTENNA—no ground 
—no connections of any kina Has 
a handle to lift it by Tunes in with 
Just two knobs that you turn to 
marked spou on the dials Tunes 
out powerful near stations to get the 
far ones A wonderful new achieve 
meat in the perfection of its tone— 
its sensitivity — and its supreme 
selectivity' 

Complete with si* Rodiotrons UV 199 
and kadiola Lo$4dspeaJttr rwtrything 
txcept hotterlei 5286 

s s s 

RxisnudlroSatifialoop eaiity auembteJ la ge 
them MV cofilaliMtl loop Im RtuHola SitPer 
HctsratbiM far sxtreme rtcr^Uon rang* 
j:MaAO 8U Sii 00 

Orates on Dry Batteries 



Th hoi 
of qNdi ty f 
your prot€ 

( on 


No “influence” needed this 
year for a gallery seat at the 
big political conventions! 
Get It all with a Radiola 
Super-Heterodyne. 

When the delegates march in 
— their banners streaming; 
when the bands play and the 
galleries cheer—be there with 
the “Super-Het.” Hear the 
pros and cons as they light 
their way to a “platform” for 
you. Hear the speeches for 


the “favorite sons.” The sud¬ 
den snllness when the voice 
of a great speaker nngs out. 
The stamp and whistle and 
shrill of competitive cheering. 
Hear the actual nomination 
of a president. 

It used to be all for the dele¬ 
gates’ wives and the “big” 
folks of politics. Now it’s 
for everybody. Listen in. 
Get It all with the newest 
Radiola. 


'^Then's a Rodiola Jb/r every purse 


Broadway NawYork 


Radio Corporaaon of America 

Solas Ogices 

10 So La Salla Si Chicago BL 433 CaUfornla Sc Smn Ftaadscoi CaL 


Radiola 


T^erc a r many Rcul I a rru ny fyr S rui 
for the f £ bookl t /lar iLsenUs I m all 


RADIO CORPORATION OP AMERICA 
Dept 126 (AJdrcaf fficc nearest y u 
Ccntlcn en Please send me y ur free Radi 
Bo klct 


nea u s pat ofp 



kjunD OOKPOftATiox OP AumeA hat aw oularaaiMirt f* doatfag «r4h Ihen ptmga mentiom Senumno Aubbwak 
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The Road to Home 

Though written faithhdly. (us letters from home seemed 
to have had a way of amvtng at hts hotel in one aty just 
after he had left for the next—and of never catching up 

Three weeks passed—busuess confa^nccs* long 
loumeymgs on deepers, more conferences—^with all too 
little newt from home. 

Then he turned eastward In his hotel room in Qucago 
he still teemed a long way from that fireside m a New 
York suburb He reached for the telephone—asked for 
his home number 

The bell tinkled cheerfully His wife's voice greeted 
hkn. Its tone and in6ection told him all was right wnh 
die world She hardly needed to say, ''Yes, they are 
well—dancing right here by the telephone Father 

and mother came yesterday Oh, we'll be glad 

to sec you!" 

« ♦ a 

Acrou the breadth of a continent the telephone is ready 
to carry your greetings with all the conviction of the human 
voice Used for soaal or bunneu purposes, "long distance" 
does more than communicate It projects you—thought, 
mood, personality—to the person to vAiom you talL 




American telephone and teleoraph company 
I And Associated Companies 

' BELL SYSTEM 

Ona PMey, Onm C/nuiarMi Sarcdea 


Save Your Feet I 

f\Hmm1nmr Arch SuMwrf 

^ tiMl Hm hsmrbt ^ to Ro 

r fol<lir Md tostlMR tot i 

HMtaffMiSusswto* aiaciwivsaM»at.Kv 


^UB3S WOiL 

WHM BATO 




Berg Portable Surfacer and Finisher 

WITH ATTACHMENTS 


For removing fin* 
(brin mark* aod all 
wait and callinl Inc 
qualltiot on bultalnfa 
bridge* ttadlum* 
etc 

For lurfacing Concrete 
Product* and Blpcka 

For Fouodrlet 

For Railroad* in ro* 
H oving nut and paint 
on Iron and iteel itael 
nod tank can and 
bridge*. 



WObanDaw-Tai 


For cleantiig coo 
Crete Mone and 
brick buildloga 

For removing core 
•and and fin* from 
iron bra** and alumi 
anm cattiogt 

For removing bama- 
cUa from ahip 
bottonoi 

For Oil Companlea to 
lemoving rust feom 
Moragaunkt Uak 
csra, etc , etc 


THE CONCRETE SURFACING MACHINERY Ca 

Itet 07 Hniriaom Avomo Dm 0 L B. A, QNCfflNATL U S. A, 

Amtocak Tau a Tkt. o*. ang Tim Oancim gDanacom UMOn. 0^ See* 


The Scientific American Digest 

A review of the techmeal and trade press^ cormstmg of ohstracts 
from leading articles announang the newest deodt^ 
merits in industry and engineering 

Exact references to the sources fron which these abstracts and quotattom are made fdUon 
each abstraett the numerals referring respectively to the voiumef number, and pages occupied 
by the cngtnal artide in order that those who msh far further data may refer to th 
ortpiHots Other digests appear ehetchere in this issue 


Electrical I soon for the fungi to get to work Tb 

AU aSmOm iwttOm U Spt tO bO OOQStailttr W«, Iwt tOi 

Tt ^ the fungL Bat there ia gmiernn) 

It hM become . I»lttt between thm two port, rt^whld 

motion picturee have a utilitarian value to ^ 

onglneem a. t«!hnieal key tor nnlocklng 

many doora to Increaead oMdency ui In *“”«*.*» tMW «>rty work. ^ 

ve.tiK.Ho. and operation On. of the moet SSKT. lI“L 

naJi applmatlon. of .aoh picture, i. to toSTiSn.’^ to tM. 

rerord nmnltaoeoudy tbo re^m,. of many ^ Iwvltobto dSJSfC 

IndicatlDg meters. In maohlna or plant 

testa requiring the accurate and mmultan 

poua Icings of many Inatrumeata mudi iPf ^ fWStrjito 

lilBruIt, iSr bJen »i!.ri«>ew] l»c.nw> of 
the Umitatlon of time the number of road 

in*, reouired and A. ln.ccur.ey of reading TnJ^ ptoSl*» 

?ie o^ ^ ^ been mwd In Hwedon durins tho piwt four 

poee the diala to the camera and to obtain „„^hm™?fhr ^ 2^ 

ieontlnuou. mid accurate wrle. of record. ““ 

which cut be read and interpreted at any ^ 

later time In a leieurely manner In power SS!“ '!?,? ■“* T- *P/> 

•tatlona reaeareh and teat laboratoriea and to 

Indiwtrial plant, thle new tool for teeter, i. fv **** ‘“If'*®' ^ 

cure of a nolcome and a htUe atudy ahowa S? >”!* *'",**1 i*®'®*®*’ ®' ®'®*’ 

a multitu le of other ei Klneerlnc application. JS*****!! 

cl a almllar character where It can ad ^"{* ““ ^^^J®®?.*"" 
luntaecouidv bv emnlovnl “•*“ *“ The method baa baen 

vantageou^by ™W<*ye‘> vary eucceaeAil in Sweden Norwar. Don 

Power Tranamiasion WtthMt Wirea.e- mark and Flnland.-.-«iMlrMa( IPerl* 88 8 
Commenting on the ifiubjMt of the high po 3 pp lU 
ttutiala brought about iu truniuniMiiion line* 

by lightning liaehiirgrs k F F Creighton A Telei^s System for Europe to a 
of the Cenernl bleitrlc Company makea a ptojoet that ia now rocnlving con^rable 
ietotir ovtr wbut ho updogiticaily char nttention No doubt tbs Hhiropaana ars in 
artoriapM ua dangeroo* ground—the foadnat Bpired by the exoeltont Bell telephone sya 
iiig irobkm of pc wor trunamiawon without tem which timer* the United Sute* with 
wirta Php propowtion cot tains aome at g ,di thoroughnesa that one auh««nber can 
cracUvti figures For pimw ph the distance roach any other aabwirlboT no matter what 
ip t univcraol conluctancc all nround tho the dlatanee may be While admitting thn 
26 000^0 drcumferen«®e of the earth la dcalrubdity of esUbliabing a network of 
^ mile*, while it i* 8 000 jnilea from underground cable* for international tale 
San Franoiiiro to New York Tbe oul.r phone eerviccet it baa been decided for the 
oonduitiiK entdopc of tho earth might be preeent, to rexard 1000 milce ai the limltlju 
M aith eli^ri^ enei«y at any number dietance for liuea conaladng of cable, only 
of point, where* hup hydraulic iiower 1. ppj to employ aerial liuea in caoea where 
tapped anywhere *„,ter dietencee are Involved Bopeaten 
In rivUtearion where It can be utlll^ Im of the vacuum tube type wiU be noad on 
mediately ttare aoehee forward the great b„t], p,ri,i j|„„ ,„a on enblen, and epodal 
advantage of ueiug In New York and (hi conalderation le to be given by the varione 
^ the want, power pouring over Victoria .dimnUtradon. repreaented at th. coafar 
Folia Afnea AttraoHve the thoogbt, alM opt, to tho regiilationa rogaltwl to protect 
to eavo rolllloD. of ton. each year of tte long^dietanco tolophono Hnee fiom dlitarb- 
. liniited aupply of tho w.rl^ coal Why u>c$ by electric power trenemlerion eynanu 

5®^ K**'.® ‘''®®'?.*'‘ r?!!? “ £®" kPPolBtmtnt of a permanent domnUttee 

eoiineotjon betwwn the repKMDtlng all Buropean oountriea. tor tbi 

i pheric high conduction «»<> JiNiet l}l*tnlng p„,po„ o, malntolnliig contlnuou. ooopera 
etrokm ,<■ doublebarreled-the Hon and the oatabHabment of a eman^ 

met barrel le to bolt an .ncouragi«.nt in ccreterint to act on behalf of tte 

tbo etudy of I^tning pbenomna la ito moat commlttoe and to fadUtata tho enchanfo of 
Inter .ting pbaee the highly conducting tcchnUsel information, am other Um In 
etremu ^e lecond I. to point out how rmommendationa of tho omrferanca. 
little we know of it ^ho know* but that 

^ a study of the lightning bolt which travels Weso — B3Sctridty of BocMto Salt 
mile* through an insulating atmosphere may CrTgUUr--Somo time awo WO carriodln 
not Tf^veal a method of rtaefaing the oon our column* on ocoount of tha M-oolled 
auction of the upper atmoephere? Stranger tpeaking (iryotals, which or* notfalng mort 
things have taken place in rcMarch A* than tocheU* salt oryaUlS tbat&pUj 
practical mattera stand now A B Hand otrong microphonic charocteHotlca. cf 
rick* ha* reached two million volts In d*- feet vortos with tbs treatment of the erystol 
oign* of power tranuformer* How many usd to very marked when the errstol 1* 
more million will be necoiMary to rearh from dried In oloohoA and haked EW this Mr- 
a eupcrFilfel Tower on i moun^ top po*e the crjmtal to dried to 90 per oent 
through a captive balloon to a htob eon gieobol for 24 bonra and to 100 per oent 
du^rig Iwr’ Inddenmlly an oeeilla^ at alcohol tor about toor homo, and then biS^ 
a half million volt* will send out Inmloons 40 degf^ 0. tor several days A twtot 
conducting «treamcr* longer thou one* arm, tng couple about the prtedpal axis ondte^ 
wlnefa waves around In the nir and end* not the graatmt eleotriftoatimi. A motal OU * 
to a conductor but iP^rwUy to J^le phon^nphic raSrd wIB gen^S^ral 
dotblngncM It U etartSingly auggeetlTe— volts, with oumotont power to a 

Etoctriral World lorgs nnmto^ of t«k|llKni4 raee twto- A* 

Swedtoh Method of ImpregnatlBj|Tc^ many gi m Milrars, osdh of iSjOw ehm* 
graph Foies— Tho spawn of ttio fungfi lmpedaao% hM been operstod frarn on* 
which produce dry rot In wood reqntre for erystol. ;By kwiita of a Vaeatat kghe am 
their growth a soittMo degree of mototnr# wfipn food ttiaanmtooton may 

and aconn to the oxygen ^ the oU* be obtOnea' by uitot goth oryatya at koto 

moximam development tokes ploee at 18 ends of a long os the Sole tranmlttUg agd 
per cent of moisture to toe moodt and the- reoslvtok apparatos It to ramofgd pkaft a 
growth decraoaei at both a lowtf aad g ttodidmaker My <m thgM 
htfber pmoeatate. Uto top of a p^ mat' to am to gMMr or 40 
1 often get as wot is ^1^ but li iHm Odo>{I^ Jfgfigdag d(oOtoto T Vsa g gsl io g s, 
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SAVE MONEY 
SAVE BATTERIES 

With a Real Motor Generator Set 

CHAROBR. 

With an Ohio Ghvalna Motor 

Qvoorator, foa caa k««p jrour redto b«t 
t«rlct, or ^c«ll •utofflohilc batttry, up to 
blabon •fioleocy with tlight expeoM Gao 
not nhnifn in wroof dtrecdoa Will brin| 
bnok OT«r<-(Hacb«rg^ or mott badlp nil 
pbatod battOriM Oporaies qulcklj^ and 
chfTiaa la oao-third onial dma 

SiMctfkatioiM 

RtdnlarW datiafiMl for Radio bat 
tafiat, 6^10 'VolUp 3-20 amperat 
W« alto make double volute motor 
geaeraton to eharga battcriw at 6-10 
voitt, 0-A amperoit and *‘B" batteries at 
60*100 volta, 0 ^ amperes 
PoU^automaUci nmds no watching while 
chargl^ 

fimi bearing Ohio Motor and Ccoerator 
will run quietly and smoothljr thousands oil 
hours without further oiling 
Equipped with ammeter and rheostat to 
eoUtrol charging rate Long leads permit 
ptuggiag la pra^calty an^here 
Mada of best materish. well hnUhed. 
mounted on substantial bascp weighs 60 lbs 
Regularly equipped with 110 v , 60 cycle 
Av G. Motort 6-10 volt Generator 

SkthtirtioB Giarutood or Monty Btck 

Equipped for other service if desired 
piiM bn application Try the Ohio Motor 
Generator Ourger for 30 days If it does 
not prove sadfiactory In every way, full 
porebaae price will be refunded 

Writm far fmB parHcaUm 

THE OHIO ELECTRIC & 
CONTROLLER COMPANY 

0010 I dourke Ave. CWwUnd, Ohio 
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General 

The Demand for Tackn has passed 

through periods of wide fluctuation due to 
cbauites in atyJe and to new inveatfons oitil j 
new customs. Borne 30 years ago carpets! 
were used extensively and the demand for 
tacks wuB heavy The iDcreastug use of! 
rugs in place of carpets, however, caused' 
a faUiug off In the tack iudnstry But rapid i 
progress Id the production of automoblleM 
soon d©\ eloped a new field for tacks. Varia 
dons ill furniture design constantly are 
causing fluctuations lu tack demand The 
shoe industry aim ays has been one of the 
chief niitletfl for tacks, but even here chaugin 
in design cause a variation in the number 
of tacks used The rubber heel industry has 
shortened the average length of heel tacks 
by nearly 60 per cent General household 
demand for tuclu has remaincfy fairly con 
Slant throughout the last 10 or 16 years 
and this accounts foy a surprisingly large 
proportion of the country’a production Tht 
country s tack supply is turned out by a 
relatively few manufacturers, about 80 
plants, and tbe machines ahJcb are used are 
made by not more than three or four com 
panics —/ron Trudct 74 13, 5 pp, UL 

Fad Eeonomtaers aro designed on the 
principle of admitting pre heated air over 
the top of the fire Usually these oonaist 
(tf some sort of a coll or box to be attached 
to the door of tbe furnace, on tbe inside 
Tbe air that enters them is heated by the 
firs before it issues through a number of 
small openings Concerning devdees of this 
sort tbe Bureau of Mines states that when 
coal is put on a hot fuel bed, and there is 
a rapid evolution of volatile matter, supple 
nientary air is neetled, mid It might bo even 
desirable to keep the firing door open for 
a few moments to supply this air It ia 
/x>nceivablo that such supplementary air 
might be more advantageously admlttcil 
nearer the snrfare of the fuel bed in finer 
streams and pro heated In most firing 
however, this conditiou lasts for a relatively 
short time during the whole 24 hours and 
tba Bureau believes tliut in most cases the 
eflSdeucy would bo reduced by too much 
snpplumentary air rather than by too little 
If there were any lack of supplementary air 
It would tw shortn bv the presence of carbon 
monoxide in the flue gasea Technical paper 
No 303 shows that in bste made by the 
Bureau the amount of carbon monoxide Is 
extremely small or none at all The heat 
carried awav by dry flue gases is an up 
preciuble amount so that if we add to these 
dry gusts they can be expw twl to carry away 
considerably more heat The Bureau states 
that it cannot udvocuti Athene devices, at 
least where appUid to small houHehold heat 
ing plants 

Carbon Monoxide Fatalitiee from Nat¬ 
ural Gob Heatera ia the aubject of an 
analytical study made by the Bureau of 
Mines and detailed iu Btrlal 2672 The 
Bureau has not found any caoo where fatal! 
dea have resulted from uotural gas heaters 
in Vkhlch the heaters were connectwl to a 
fiu« or set In a fireplace from which the 
products of combustion could he carrlnl off 
through the chimney to the outside It was 
found that the rooms were, with one ex 
oeption, tightly cloned, and In many cases 
the erucka sealed up with weather stripping 
It seems that even if a heater liberates car 
bou monoxide, fatal!ties arc not likely to 
occur If the beater is connected Co a fiut 
and one or more doors ond windows are 
partly open This precaution Is especially 
necessary if a heater is allowed to bum In 
a room in which people sleep In fact, no 
one should sleep in a dosed room In which 
any natnral gos heater la burning In some 
cases the rooms were of large shse having 
more than 1700 cubic feet capacity The 
fact that a room ia of largo capacity does 
not ensure that nil natural gus heaters can 
be safely nsed In such rooms, nnlcsH the 
heater Is properly vented to a flue The 
main glaring cause of liberation of carbon 
monoxide is due to exceKslve gas flows aris 
log from too large gas orifices. Adjustable 
orifices are dangerous unless linUted to such 
a slae that excessive gns flows can pot be 
obtained even at the maximum gas pressure 
avalUbla in the loealtty where used 

Aatomotive 

The A«tomodT« Fuel rrableiii.^Becent 
advances in tbe design of gdeoHne engines 
have had feel economy as the goal It is 
quite possible that the eaefoe of tomorrow 
win donbla the milea obtainable from a. gal 
iMi of gaabUna. T^ils renh o«n b# acoom 



For longer, stronger 

battery service 

A LL dry cells are not alike. Colum- 
x \ bias last longer. Intensely ener¬ 
getic. Regular jacks-of-all-trades. Do 
everything, from firing engines to in¬ 
vigorating doorbells and tending fur¬ 
naces. Strong and quick to pick up 
energy when the circuit is open. Al¬ 
ways fresh, because they sell so fast. 
Economical too. You’ll buy fewer bat¬ 
teries if you insist on Columbias. Great 
for radio dry cell tubes. 

Columbia Dry Batteries are sold by 
electrical, hardware, radio and auto ac¬ 
cessory shops, marine supply dealers, 
implement dealers, garages, general 
stores. Fahnestock Spring Clip Bind¬ 
ing Posts on Columbia Ignitor at no 
extra cost to you. 

NATIONAL CARBON COMPANY. INC 

New York San Franciaco 

GaaadUa National Carbon Co^ Umittd 


Fmetory mad OdSc^Mi Toronto Ontario 


for- 


DoorbuUa axul btisxara 
Ringing burglar alarms 
Pronettng bank vaulu 
CalUng Pullman porten 
Running toys 
Talephone and tolcgraph 
lighting tenta and out 
buildlngi 


Tka ColwmMa Hot 
Shot ccmI com boi 
Ury defier water 


Oaa engine Ignition 
Tractor Ignition 
Starting Fords 
Firing blaau 
Motor boat Igaltion 
Heat regulators 
Electric clocks 
Radio “A" 
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Magnmhc 
§mparatton «ap« 
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br UM 
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nMaufMdtir* 
«KamlraU 

iMurbtMi amtiiBinniin 
n cnHfcU oU^ M 
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—Of dual service 

D INQS '^High InUnoity” Magnetic Separatort 
serve a dual purpoae and hence are doubly 
valuable In over 3000 Industrial plants tn which 
they are installed Not only do they reclaim metal 
from Waste, thus taking proAt from dirt, but they 
protect the crushing and Krindlng equipment from 
■tray iron that will cause trouble and expense un¬ 
less it is expelled. If Stray iron la prevented from 
entering raw materiala the Anished product wilt be 
higher in quality and thua And a quicker and more 
proAtable market 

DINQS MAGNETIC SEPARATOR Ca, 
709 Smith Street, Milwaukee 




SecHirate 
butledoe 
describe 

tr MAGNETI 
SEPARATIOl 




And (]lilldin^^hchme^y;Ibo 

Hand in hand with development of Sterling Grinding Service for 
users of Sterling Wheels has been the increased production and sals of 
Sterling Grinding Machinery 

The Sterling Hne, known for so many years as sbaolutely dependable 
machinery now has the added beneAts which are a result of our Urge 
and stronger organisatlun Supported by our broad grinding aervice 
policy you may well consider ua as your source of aupply for grinding 
machines as well as for grinding wheela 

The Sterling line includes bench, floor, swing frame and wet tool aCJr 

grinding machlnee. All bearings made of the beet babbitt metal, are 
aetf-oUlng and dust-proof 

The Cleveland Stone Company 

Artificial Abrasive DhrUien 
CltvelwHl New York Bosten 

Pectery Timn Ohio OfHoe t Clevslend, Ohio 

STERLINB ABRASIVES 

STERLJN^^ImNDINaTiACHINSS 


plUhed by (1) Increasing the oompressfon of 
the fuel charge and (2) by Increasing the 
average perrentaga operadBg load on the 
engine Although Increased compresdon 
onlinarily prwliiccii fuel knock/’ the sne- 
ceaaful Uetrlopment of “anti knock” sub 
Ntnnccs within the puat ftw years makes 
potmiblo the line of very bifth compremlons 
without Incurring any ill effects. The per 
cenCaga operating load may be increased 
simply by the Introductlnn of tnnrc forward 
Npe^s of high Ktar rotiu actuatefl by suit 
oble automatic gear selectors. In this latter 
practice bAimpc has been somewhat ahead 
of us for u number of years In brief, then, 
it is entirely within nusun to predict that 
bv lftn4 wo aball have exhaiiatcd one>half of 
the petr^deum available from wells Our 
importations of oU will be of great magiil 
ttide A new and imiiortant industry, that 
of winning uU from shale rock, will be on 
a Arm commercial basis. Automobile^ al 
tbuiiKli more than double in number will be 
much more economical of fuel and as a re 
suit, the cost of Operation per mile is not 
lik(-iy tu be any greater thnn at present.— 
yVek bnff iVcics, 6 t, 2 pp 

AutomobillBm in the United Ststeg is 

the titk of a revealing article iu The Autv 
mr (see No 1481) Hero w« got a look 
at ourselves as an blnglishmau sees us 
Hutoinotively, as It were and the great ma 
jority of aspects of American motoring (»oem 
to have pKnsod him Referring to New 
York, after praising the ‘eUan smooth run 
ning taxis ’ he says tratfle ci^ngestion Is 
90 ae\«ri that In ibt busy parts nf tbi dtv 
during tbt daytime it takes longir to go 
anywhere by taxi than on foot Tht truffle 
problem Is serious hut has been tm kle<l in 
ail admirublu manner Pructicully no 
walkirs eross from nbb tn aide of tbi stroots 
Streets in N< w York an<l other large cities 
are gLiitrally \cry well kept On the other 
hand then is liable tu be very rough going 
due to n pail's rnised tramlines and had 
pot hoks There is undoiibteiUy a better 
average surface than in English town stneU 
except for certain bud bits which arc so 
bad ihnt the springing on not a few liritlsh 
cars wrould bf hnni put to it to withstand 
them All iiiiiiii roads in the Kast and 
Middle W«st are unifortoJy* goo(l By rouds 
arc giiH rally bad The marking of roads 
is will carritHl out as rigurds signposts. 
Herxice Htations are generollv neat and tiiiy 
Most \muiicun curs nro black, and seen 
gem rally ua u processiun tbiy give tbt. ini 
prtssiiU) of many hcHrses iu a row The 
average American < iir ts powerful quiet and 
Hwett riiniiiiig The better tlaas cars com 
pan will with British tars as rt^irds dura 
bllitv 1 be weather conditions Jir«» such that 
u (ur doi s not keep its looks us lung ns in 
rnglaiid The buying of cars on tht In 
Htaliiiiojit plan is verv common, and there 
iiri many banks whhh deal solely with such 
busliUHS Hero art a few brickbats, perhaps 
desirved ones but tiAuiy bouquets. 

Mudguard Efficiency,—By far the loud¬ 
est gruniblu whkb oin hears about itiiid 
gtiiinlH confwniH the cMige of tho wing round 
which mud creeps in considerable quantities 
Hubsoquintly to fly off and cover the sides of 
the body, or even the rear passengers It is 
curious to And many of even tho very large 
and (xponsivc cars with singularly iaoffleiont 
roiidgiiords, and the jHiint is that a very 
good guard can bo made by turiiug tho edge 
of the mitnl over to form a trongh which 
coudiicts tho mud downwards beneath the 
running board Thera are four possibly 
five, Brirish mnnufacturers who have adopted 
this device, and iiiclUcntally, onC of thorn 
uses the snme type of mudguard fop tho 
least expensive chassis prodaced Not only 
does this gutter prevent mud creeping round 
the guard, but it also stops tho edge of the 
metal from spUcting —Autoear (see No 
1482 ) 

A New Airplane Lannehinp and Land¬ 
ing Device.—The chief advantage of 
commercial aviation is lU ability to carry 
gooils, or puKfKHigen at a greater speed than 
that afforded by the present methods of 
transportation However much of this ad 
vantage U lost at the preaent time because 
of the time lost at the terminals in getting 
from the landing fleld to the city As an 
example, a person coming into New York 
nty by the air line would land at one of 
the Aeldi near Garden City He would then 
have about a two mile ride In a taxi to tbe 
neareet railroad station and a twenty mile 
ride by train to the city, ffioi losinf moat 
of the time galaed «n route. An Intereetliig 
soladon to tide problem la offered by a 
Brooklyn, N Y„ manufsotiirer ^rtmflh the 
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Oil Engines mnan 

Power ConsenratioQ 

'P'CONOMIES in production abould be- 
^ gin St the power plant Bseeemar OU 
BnglnM stop tha leaks in power coats. 

There is no Idle tfans In oU-sngin^ 
powered plants. You pay only for tlM 
power you um, and that power ia dsip, 
aconomlcel and dspendebfs. 

As for a compartMn betwean steam (or 
elactric) power and Beesamsr power, tbe 
Agaias will point out tbe aavings that 
should be turtved into added proAts. Onr 
engineers wlU be glad to go over your 
rsquiremente with you. 

THE BESSEMER GAS ENGINE Ca 

14 York fltree i Grow City, Fa* 


BESSEMER 



RACINE DUPLEX SAND SAW 

AaoiW Re^ g uaing buMm dwl will Mve w dM 
•nd 5aisa amythimg--wocm ean 

fiM#ah or »#«•/ Emt to lorele when iron wmS H 
vasniteidea, Ukheiriag siftw ^ wbe^ mun gfeet 



RACINE TOOL A MACHINE CO 
Dept. B lUeiD*. Wb, U J A 
“STAHDARO THE WORLD OVER* 


Sidney - Built 

Medium Pattern Lathee 


Mwle In both 3-*tep 
cooe lieedBtodi lod 
■11 genred type 
pHcee lower tbi 

I roi, expect. Wri 
or deulle. 

The Sidney 
Machtna Tool Co. 



Triplex— 



Combinatioa Bench LbIIm, 
Milling ttd Drilling Machine 

TW rota. OSa. far tiiRHUlWwfc 

acTAMBS^ 
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i]e\ ftldpin^t of « devtoo for loiidfnc and 
launotof alrpla&M Id reatrictod ar«u 
Briefly, th« device conaliU of a flat, un 
obatraotOd platform made np of wood floor 
ing on a Hgfat atrnctnral ateel frame work. 
Tld« platform la pivoted tranaveraely In the 
centw to allow It to be tilted to any dealred 
aagle and la nuniuted on a circular track 
rindlar to a turntable or turret allowing it 
to be revolved Into the wind for the launch 
mg or receiving of airplunea. The Hurfuoe of 
the platform la fltted with varlnim r|e\tceH 
for alowlng up the plane The ante of the 
platform U dctemilnwi by the weight uitd 
landing apeed of the pluriui It In to handle 
the aroalleat dimentnomi being about GO feet 
wide and 175 feet long Htruetui'ully the 
device ia aimllar to otlier atttel stmeturet* and 
offers no new eugiueering proMpmi* hdee 
tnrally and mechanioully also It i« merely a 
new application of old ideaa AH the move 
menu of the platform are made electriroUy 
and under the control of an operator loentoii 
in a pilot houae ut one comer of the plat 
form All controU arc In duplicate Tho 
platform la also oompletelv equippeil with 
lights for night flying including AchmI lights, 
beacon lights and various idgnnl llghta — 
AviaiUrtif 16 12, 1 p. 

Braking on Four Whecla conclusively 
proved Its advantage a from the standpoint 
of rapid deceleriitiou in tcHta stage^l in 
Washington lust week by the Wunhington 
Section of the Society of Antomutive fin 
gineerft working in c«»oi>erHtion w itb tin 
Bureau of Standards. Of the fourteen curs 
which participate<l in these teats, ten hud 
four wheel brakes and the rtmuinder two- 
wheel brakfw only Tests wen mudi ut 
20 and 80 miles per hour on dry asphalt 
pavlag, and at 25 tn p h on the mime sur 
face washed clean ain) still wet In tin 
ifwU on dry pavement, the four wheal brake 1 
cam ahowed un average deceleration rata of 
20 9 feet per sec per sec as ugulaHC 111 
per see per hoc for two wheel brake cam 
Pn wot pavement the curreuponding flgureM | 
were respectively 175 and 8 2 per roc per 
gee Expressed In terms of equivuleiit Htup- 
plng distance from an iniUHl speeti of 20 
m p b the average figure fee four wheel 
brake cam on dry pavement wuh 21 1 feet 
and (Ml wet pavement, 26 8 feet (k)rrespond 
Ing figures for two wheel bnikt care were 
86 and 58^ feet rcapectlvoly 

Th« Dangerofia Fallacy that the atmos¬ 
phere in a closed garage is safe us long as an 
aiitomobilo engine contlnutw to hinction has 
been disproved by a test conducted by en 
gtneers of the Bureau of Mines An ordi i 
nury touring <ar of i>opular make which' 
is oiwratod daily, wua placed In a brick I 
garage having a capacity of approximately 
8600 ruble feet, a dog was placed uixui the 
drivers seat and the engine allowed to con i 
tinne ruuuing at an idling aptsd which is 
much slower than tho mcrage motorist 
would use for warming up purposes. The ! 
tloors of the gurago were cloBe<l uud nftur 
20 mlnutis oiwrution of the engiiift the dog 
loot cnnaclouHnesa and fell to the floor of tlic 
car An hnulyels of thn oir ut this time 
diacloaeil the prci»ence of IT per cent of 
carbon monoxide which is HufHcient to cause 1 
uncoiUH ionsncBH and death in u few min 
utes. TTi« uutomobilo engine was allowed 
to run until It atopped from Inck of air 
which occurred at the end of two hours 
when tho percentage of carbon monoxide 
present in the garage atmosphere was indl . 
rated aa 21 per cent, an almost install | 
taneoaaly fatal amount Tho engine func 
tiunod aix timea os long aa the dog retained i 
ooxuKdouaneoa, proving coneJusively that the 1 
condimed operation of un automobile engine 1 
In a cloMd garage ia no indication im to the 
ootiditlon of the air and that the engine will I 
Cbntlnua to function long afti^r the operator 
bM loot oonarlonsnew. This axperiment whs 
conducted in a gornge aeveral times as 
Urge aa the average one-cur garage and It 
is oafe to oaaume riiat a dangerous oonceii 
tratlon of carbon monoxide would result in 
a one-car garage in leas than half the time 
reoorM in tfaia exporiimnit In other words, 
the dog would have lost consdoosness In 
about tan minutas after the starting of the 
engine, which would have continued running 
for about one hour The Bureau of Mines 
<MUt attention to the great danger of any 
Ob« SDterlng a dosed garage for the purpose 
of ihattlDg oft a running engine. This fre- 
^cntly happens on ooca^ns when a motor¬ 
ist starts hla engine and l««vas it runnlnt 
white ha retnms to the bouss for aometbing 
%» has forgottm* It Is Quita cartain under 
•nrii conditions that dangarons ooncantiw- 
liatt «i kacbon nMmoxide^wiUi cooitr in a very 




A Grov^ng Ust of Succestfnl 
Industrial Applications 


The only method whereby you 
can judge the advantages of Tun- 
ken Beanngs m your product, with¬ 
out a test, IS from the actual experi¬ 
ence of others Below are listed 
only a dosen of the scores of success¬ 
ful Timken applications They are 
selected from widely different fields 
m order to mdicate the breadth of 
Timken engmeenng expencnce. 

Each of these applications was 
worked out m detail with the 


manufacturer Tests of the bear¬ 
ings were made under actual oper¬ 
ating conditions In each case, 
Timken Bearings were then 
adopted as standard equipment 
Perhaps your bearing problem 
differs greatly from any of these 
Whether it docs or not, Timken 
industrial engineering co-operation 
IS available to you A note on 
your letterhead will put our entire 
expenence at your command 


The Timken Roller Bearing Company 

CANTON, OHIO 

A Few of the Many Successful Timken Bearing Industrial Applications 

Electric Motort I Beam TroJleya Conveyor* RrduetJOT Oeors 

Mine Can Cranet Machine Tool! Looee Pulley* 

Line Shaft Bcaringa I'lour MUla Elevator* Oil Well Swivel* 

TIMKEN 

Tap0r0d 

ROLLER BEARINGS 


® 1034 T R. B. Go. 


^ EtoMwottetebaw ha* aor saiteawaiMif /« telteg *!«»iham sOaoM soontto Ami^^ 
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In *Aolent modcra omI mine oper¬ 
ation O-B mint tofiomotlvo* tto 
tupplantins tltt ploddlnff molt 


Good-bye, old mule 



te IftOa ft O B looo- 
motlvft wftt plftcftd In 
a IftTM mine In tht 
fkdddkwett* Itlifttia 
la Mrvlce and hfts 
tuniledmore than four 
minion tom of ooaL 
Tbouundt of O B lo- 
oomotivct are now 
•ervina mlnea and 
ifldutmalpUota. 


A faithful old fellow, the coal 
mine mule; but expensive. He 
was slow, and required much 
attention; and his working 
life was short. 

Today a durable G-E loco¬ 
motive, with one operator, 
often hauls as much coal as 
three mules, with three driv¬ 
ers, used to haul. 


GENERAL ELECTRIC 




/// J?/ S A/fJ/?/ 
yfC)\ / > . / s f}i 




ft* A t A Pnftllaliftre 
ilaan Avamiva t kle^a** 


SOLDER Win INSULATION 

At UmI IMO MOm Mm DMmm* 

It the ititul reward If you oaa toMer wltbout 
laiupelriei the \ti»ulitloti o4 your Mt 

B jroti are btilldinl a radlo-frequeocy ampll 
Ber you tbould reed our free booldet 


THE VALLEY rORQB CHEMICAL CO 
VeDer Farfe, Fa. 


The World’s Flexible Motor 


Distant seas and 
distant shores, 
•trance lands and 
customs and peo¬ 
ple, always reach¬ 
ing far over the 
horizon you will 
find DuBne 
Motors. 

The motor of yes¬ 
terday. today and 
tomorrow 



SH.P-4 Cycle 


DUBRIE MARINE 

5627 McGraw Avenue 


Service parts pro¬ 
curable at Ford 
service stations 

*’71W Mdy of 
tkm oB'* 

$112.50 

oomplftte 

Magneto and 
bronze equipped 

Got ottr e€aotog 


MOTORS 

Detrcdl. 


short tirao If the sarsae i« dosed and when 
the motorist rotuma he la lllnly to en 
cotfnter an atmoephere euflMenUy ehftned 
with carbon monoxide to render him uneon 
sdoua in two or three mtnatea and to cense 
hta death if he ia not promptly rescued. 

Internal Loaaea in Motora vary with the 
speed and n large number of Interesting con 
aideratlouH of tbla matter are dUcusaed in 
Aotemotive /nd (SO 10, 8 pp ) A friction 
hpnepoaer curve is obtained by *Wtorlng" 
the eugino by menna of nn electric dyna 
mometer, the tnniue on the held frame of 
the dynamometer Aen indlrntlng the friction 
torque The teat can be mode In a number 
of diffirCDt ways Ordinurily tiie engine ia 
oompletnly aiwenibled nnd Is “motored^ with 
the throttle wide open The torque measared 
under these conditions represents both the 
various mechnnical friction loanics and the 
so-called pumping losses By pumping losses 
is meant tlie Iohmcm occasioned by gas pres 
sure ou the piston contrary to its directioa 
of motion In order to eliminate the pump¬ 
ing losses in friction horsepower determinu 
tiima it is customary to remove the vnlvea 
and valve pings (If the latter are used) ua 
well as the spark plugs. Atmospheric air 
can then follow the motions of the pistons 
without appreciable resistance and proo 
tioally all pumping losses are eliminated 
testing only the losses due to mechsnicnl 
friction A very extensive series of tests 
was made on a Herce-Arrow elx cylinder en 
gine The engine was “motoriN]” both com 
pletely assembled and with the throttle wide 
open, and with all of the valves and plugs 
removed from the cylinders. There waa a 
ointerial difference between the torques re 
quired to turn over the engine under these 
two conditions, and this represents the 
torque due to the pumping losses. This dif 
fcrence In torque amounted to 8 4 pound feet 
at 470 r p.ro., 16 4 pound feet at 1000 
r p m , and 20 6 pound feet at 1700 r p ro 
It will be seen from these figures that the 
pumping loss torque is very cJoeely propor 
tional to the speed It would appear that 
the flow of the charge through the carburetor 
is largely a streamline flow 
The Trend of Automotive Advance U 
generally foreshadowad in the publication. 
AniomoiUe Induatrtea Most matters per 
tainlng to the motor car are discussed by 
the p4trsonnol of the Industry one or two 
yean In advance of their adoption Theories 
are threshed out. experiments are duecribed 
and interpreted. failnrea of specific types of 
devices are detailed In short, like all in 
dustries the automotive Industry, with 
some regrettable exceptions, looks before it 
leaps, and the intelligent render Is placed 
In a somewhat similar position to get a 
forecast of what motor can will be like 
tt couple of years hence that a sitter-in at a 
rnilors national convention would be to 
know whether trousers n 111 or will not have 
cuffs in 1926 When it comes to the theory 
of design of this or that part of a car how 
ever, long study and trial tests take the 
place of the whims that govern the choice 
of trouser cuffs. Reading of thlg sort la, 
howeter. neither os exciting as reading a 
Nick Carter novel nor so elementary that 
the non matliomatically educated ash col 
lector can follow it with vast satisfaction 
In another publication. Tires, one gets 
rather a different slant on some matters 
Lhau ouQ finds in the general press. For 
Instance, the low pressure tire seems to be 
regarded by some members of the Industry 
as a by no-meuns crare-to-stlck innovation 
There is a feeling that this kind of tire was 
put on the market a little too soon, and 
that the dissatisfaction of soma naan of ao- 
called **balloon type*^ tires is in danger of 
overtaking the advance of tha real baUoon 
tire. If another year had been let pass be¬ 
fore tha new tires were put out. everything 
would have been ready to “go the whole 
hog’ instead of making a compromise that 
is not nearly as satisfactory as tiie full 
balloon tire Will the oompron|isa tire 
fatoUy injure the chances of tha rchl bal 
limn? Some members of the Industry seam 
worried 

11 A Diaael-angliiftd Motor Track U ttov 
on the market lu Germany Tba engine 
works on tha true Dleael cycle, uat^ a t/pm- 
preaatun pressure of slightly over SOopowidS 
per square inrit, the fwA diarga being Ignitod 
by beat generated by the oompreoaiOD ot the 
air No air compreaeor plant for inJeetiioB 
pqrpoaet ia uie<L Thera is on ignStiim tmkm- 
oer en top of tito cyltoM. tn whUh hfFBMU 
gnandtr of tha fuel amtanMidF 

and fiwoeotiia rart o# the 

bnati od Aitobevitt tba tfm it 


spray It it ^med that thts eogUa tan 
be ofieratad on any heavy fnai inch tm orade 
oil. that tha fmfloe can be idled for any 
length of time and that it wQl oarry a full 
load tmmadlatiy after an extended period of 
Idling, In extornal appearancMi thia power' 
plant do«a not differ materially from the 
oonventional truck engifie. The indlvidaal 
cylinders have both the inlet and the ex¬ 
haust vulvea in tba head, which are inclosed 
under an aluminum cover and operated by 
outsida pushrods. The ignition chamber i$ 
arranged between the two valves. As la 
customary in engines of this type, the 
cylinder beads are cast separately. Starting 
of the engine U effected in two stages and 
usually by means of the electric starter 
During the first stage the ezboast valves 
are lifted off their seats by means of a hand 
lever The starting motor then cranks the 
engine over rapidly and the flywheri ac- 
ctimolates momentam. After a suflioieot 
speed has been attained the exhaust valvM 
are released by the hand lever, but they are 
prevented from closing entirely by small 
auxiUary cams. Not safficieDt beat is de¬ 
veloped by the compresaion during this atage 
of the starting operation to Ignite the charge 
spontaneously, and Ignition k effected ^ 
meuiM of an Ignition plug which carries a 
Hlament which is maintained in an inoan 
descent state by means of current from a 
storage battery After the first ignition the 
camshaft Is shifted axially Into Its normal 
working position, whereby the auxiliary 
cams ara put out of action and the current 
is cut off from the ignition plug There¬ 
after ignition takes pUoe entirely auto¬ 
matically Use engine has four oylindem of 
substantially 5-inch bore and 7^ Inch 
stroke, and is claimed to develop 50 boras- 
power at lOOO r p nt The fuel conaumption 
la given as 0 68 pounds per horsepower hour 

■Auto Tn4 ,60 10 

Saving Helium for DliifflblMu—ffluoo 
airships were first flown one of the difficul¬ 
ties encountered by every pRot has been that 
of keeping hU ship at or near statio equRib- 
Hum or st n constant altitude. Aa furi waa 
burnt out the ship grew lighter in weight 
and tended to rise Thia rise caused the 
aa in the oella to expand and sooner OF 
Iter It was necessary to rriease gas in order 
to bring the lift of the contained gaa baek 
to equality with the weight of the ship. 
Pure gasoline conslets entirriy of hydrogen 
and carbon in several related combindtione, 
but when it Is burned, either in an engine 
or as a flame, the carbon oomblnes with 
iK>init of the oxygon of the air to form car 
boodtoxide and the hydrogen, taking the 
other port of the oxygen, forma water 
This water U at first in th* form of a super 
heated steam but quickly onols and appears 
ns droplets of hot water on the walls of ahy 
long exhaust pipes On any very cold morn¬ 
ing you may see its white plume at the tx- 
hnust of mory automobile muffler Tbs 
Navy has developed a method of oondensing 
this vapor and thus obviating tha noceoiity 
of continually valving off gas in order to 
compensate for decreased weight due to 
consumed gaoollne. This apparatus occupiea 
a space above the car which Is roughly a 
five foot cube It consists of many omaR 
aluminum tubes in which the exhaost gOBM 
are to be cooled and gradually give up the 
water which they contain. Banning Into 
a sump in the car this water wlR be pumped 
up into the baUast bngi In the keel and thus 
b^anen the lose of weight due to the born 
ing out of fuel The exhaost of a gaeolloe 
engine, in other words, discharges about 14 
pounds of woter for each pound of gaeoUne 
eoDsumed.—r 8 Air Remfoes. 9 8, 3 pp. 

MetaDonry 

Oxygon-^iiched Air In MgtajQtiritcftl 
WorlL—Thff ftrfft eerioug attempt ia Rat 
anricbfld air la metaUurgM work wM titot 
made by the BcdglaBa at Id4fe in their Stow' 
iron blast fumaoe. While the detoRed re¬ 
sults of thsM experlmeiite wero not ntode 
available to the gmierol pnhHA and the oub> 
break of the war put an end to the experi¬ 
ments, nevertheless a oertain amonot of 
Intormitioa k at hand The aUgfateet intro¬ 
duction of oxygen Into the dr bloat mode 
itself felt, m fraotion of 1 per cent overcom¬ 
ing detrimental effeet ot tfew moktore of the 
atmosphere. An InereaM of oxygen sdatent 
from the normal 20 per cent op to approxi¬ 
mately 24 or 26 per cent mode it 
to ifispenM with tim hot-hUot stovee and pvo- 
doosd a higher grade Iroftr The aeoend «cb 4* 
prabenalve axpariment Iff dae ojf oxyghtt 
ht latgoemde metaBmifr (odi fhke dem* 
yoath ago jtm ont tiie h s g ad aty Hito, dkr 
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KEYSTONE 

Rusi'Resistin^ Copper Steel 

Nadi and Galvanized 



Formed Roofing Products 
Roofinil Teme Plates 
Tin Plate, Etc. 

Sfoan maslmum ntd ruitisme* bom all abMd 
lovuil prodoctt by iorittlnR upon copper-atMl 
]ti«xoell«iic«ba well eeUoUwed meUlhir^lcal 
feci. The proof le ooncluiivc 
KsTfroNm CoPTBii trsRL U an alloy mode fay tfaa addl- 
Ueo of • etnela paienataie of Copper to well oMde 
Steel, tbetoby loereatliii Ite laatUm tad mat raetetlni 
onalkUe Bodereflfaal atfvlee oondldM UaMcetlod tor 
oahrerta, taaka, RitMaa, rooAedi tldlad, tuttara apontlni 
and oB eaeotM ahoM aaetal worlt Bead for booklet 
^rnd roMut* ol potloee tloM ted aerrlce teeia. 

We memliimtire Sbeet and TU MUl prodnctafor all per 
noaea-‘AmeneeeBeeaeaaM Steel Sfaeeta, Amnricaa Open 
Heertk Steel fknett, Kejratone Copper SleeJ Skeeta, 
Bleefc MMeta, I pe rtt) BbWta for ataapini Sfaeeta for 

Bleotfieal apparatua, AtdomobUa Bfaaeta, Deep Drawtnd 

She eti j ApoAotadApoSo'KeyaioeeOal^Ia^ Sfaeeta 
*“ “ andStdlneProdncta, 

'Ibaeta, Roofa 
Plate Etc 


C erm da te d Sheeta, F n cMed Roodotand Stdl 
Oalrert tad rUmie Stodk Load Teme 81 
lad Teme Ptetea, BrUbt Tin Plate Black 


AIUWCAH HWBTARd TW HATB CWAWY, PltlHwii, Pe. 


LATHES 

• to IS-inoh Swinf 

Uatprica SUf and ttpao* 
onrdtae to aUa When 
raadr to buy send (oi 

Latha CaUlirt aod prioaa, 

WFIJikBinHCi. 



IceMakii 

Corliss 


liM and Refrigerating 
Machinery 

a Poppot Vsivo Engines 

Adtetna aaaf npea rsetiast 


600 SMOOTHER SHAVES 



BOTOSTBOP 

gMuaiMWLoo.. Ptw-ioa Partis.g 



Perianal Stationery 

MO SMUTS tmi tfigt 
100 tNVSLOMS A 
f itfital WUb Te«r Name Bod Addiem 



iknoMSscr oompaky 
HttytlaevOlwe aa«»a «r» ,Pa. 
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Canada It wa« an attempt made by a well 
known iron metalluryUt of this cotmtir to 
produce ferroHllicon of high silicon content In 
a nliHft furnace A prominent metallurgist 
states that he does not believe the use of 
oxygen Is suddenly going to revolatlonlae 
metallurgical pra^ tice We are going to take 
stand It nil EtMl apparatus wall known as to 
pocullaritlcs ond of which wo ore completely 
Informed as to constants, and slowly and 
carefully and step by atop through the In I 
troductlon of oxygen build up a set of ex 
porimental data, revising our equipment as 
to details on the basis of our new knowledge 
and, without appreciable break from so 
quenre, duvilup from our preseut to the new 
practice There U, however, one Important | 
possibUU} in the metallurgy of the non 
ferrous metals (hat must not be overlooked i 
and that is in the prelimlu&ry roosting' 
operatlouB It is believed that the Judicious 
use of curlched air In roosting will greatly' 
simplify the operation It will suddenly 
lower the grade of self roasting ores thereby 
uUmlMating the use of external fuel, nnd 
should at the same time yield a more oom 
plctcly dead roasted product .—It on Ape, 

lia 12, 1 p 

A New Process for th« Production of 
Sptmire Iron has been developed by the 
llepartmeot of the Interior, in cooperation 
with the University of Washington, as the 
result of exporlmental work conducted dui^ 
ing the past three years at the Northwest 
experiment atatlon of the Bureau of Mines 
Seattle, Wash, Sponge iron, bcoauae of its 
porous ntructure and consequent exposure of 
nn extremely large surface of metallic iron, 
is especially adaptable to the precipitation 
of copper, lead, and other metals from their 
solution Tlie de\clopraent of a proc^ by 
which sponge Iron may be made cheaply 
from iron ore and low grade cool and after 
wards converted Into iron and steel products 
by treatment la the electric furnace would 
be of especial economic importance to the 
Pad Ac Uoast region of t^e Uni led States, 
a territory remote from the larger iron and 
steel producing eeuters, but endowed with 
cheap electric energy to take the place of 
the expensive coke that would otherwise 
have to be RtiJLB4.d In iron and steel pro 
ductinn On account of the removal of 
oxygeu from Iron oxide ore the structure 
of sponge iron Is very porous, on extremely 
large surface of metallic iron being exposed 
As a result, sponge Iron is nn actl\e reducing 
agent nnd precipitates metals from solution 
with greater speed than do the more massive 
forms of Iron, such as stool scrap and iron 
turnings. The Bureau of Mines considers 
that sponge iron will probably be used ex 
tensixely for the precipitation of copper, 
lead, and other metals from hydromotallargit 
Bolntlons. The many odvantases afforded 
by the use of sponge iron for this purpose 
should cause an expansion of processes in 
volvlng leaching and precipitation In the 
prorejw developed by the Bureau of Mines 
and University of Washington investigators 
almost any type of iron ore Is satiafactory 
for the pi^uctlon of sponge iron Uxperi 
menu conducted showed that similar results 
are obtained with magnetite hard nml soft 
hematite limonite and sintered hematite It 
is probable that sr>onge Iron will be made 
from such by product materliils as flue dust 
pvrite cinder, various slags of high iron con 
tent, and iron oxide sludge The Bureau of 
Mines process consists in paaslDg a mixture 
of Iron ore and coal through a rotating kiln 
heated at one end to a temperature snfflHent 
to convert Iron oxido to metallic iron dis 
charging, cooling ond separating the sponge 
iron from the residual coke and siliceous 
material on a magnetic separator I>ctalls 
of these experiments are given in Serial 
20TS which may be obtalDcd from the De 
partment of the Interior Bureau of Mines, 
Washington, D O 

Two Now Alloys have been introduced 
in alreraft engine oonstrut-tion by the Kn 
ginoering Division of the Air Service, Me 
Cook Flew. One Is a light structural alloy 
containing 98 per cent magnesium, 5 per 
cent aluminum and 2 per cent sine, and is 
used for the crankcase of a W type aircraft 
engine, rmltlnf in *a saving in weight of 
something like W pounds as compared with 
the slnmioum alloy containing 8 per cent 
of copper, whicdi was prevlpusly us^ Ths 
other aIZor oonsisU of alvmlnqm, copim 
nickel and roaMealQm, and vvblle the formula 
is not new, being of the duralumin dass, 
tbs bsst treatment has been improved snd 
incMssed medtanlcsl qualities secured as a 
result One of tbs viiusble propertias of 
this hUoy 1* khid to be that it reuins its 

OSMtwWir s»4 slfasr edtwtbwe M fWt psssA«w« 



The/oUowing is reprtniod by pumissioti from 
Commsru Htports issued by the U S 
BureoM of Foretgm of DoMusitc Commerce 

Provide Yourself with 
Credentials for Business 
Trips Abroad 

»‘ry^HE failure to provide themselves 
X with proper credentials is often the 
cause of vexatious delays and embarrass¬ 
ment to American busmess men traveling 
in Europe 

What these travelers seem to forget is 
that m leaving the United States they 
sever immediate contact with the highly 
developed channels of credit information 
to which they are accustomed at home 
and enter, to all intents and purposes, a 
new world where their identity may 
sometimes be established only with diffi¬ 
culty and delay One brings the proof of 
his commercial character with him as a 
prerequisite to business Its absence is 
unfavorably noted 

Credentials that serve the purpose 
are those issued by the bank, or 
banks, through which the traveler 
flnanceSi by chambers of commerce, 
and those from buyers or clients in the 
trade ” 

V s * V 

A Central Union Trust Company 
Letter of Credit constitutes a credential 
that immediately establishes the identity 
and responsibility of the holder 

For their commercial requirements we 
will be glad to furnish our clients with 
appropriate individual letters of intro¬ 
duction to our correspondents 


CENTKALlftJIONllRUSr GDMPANY 
ofNevYork 


PLAZA OFFICE 
Fifth Ava ftbotfast. 


So Broapwav, N Y 


41 NDSTREETOFFtCE 
MadlKin Art fc 4Ud St 


Qepitel^ Surp/ui nnd Vndtvtdtd "Profits evtr 36 rJiiCtliton *Doiiers 
c^T/w^r Federal %nerMie Syaem 


In 4mlin0 wUk ik«fa pbM mnitfcm SctxNTinc American 
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Pressed Metal Engineering 

CAN SHOW YOU LOWER PRODUCTION COSTS 

/Why not wrltt a letter end eatebllih a cootacl that tnay A 
^in due coiUMi prove exceediimly profitable to you?^ 

Pressed Metal Counsel 

CAN REDUCE YOUR PRESENT SALES-RESISTANCE 

( Whv not write « letter and etiabllah a eootact that niayA 
la due cour»e» prove eiceedlnjly profitable to youry 

Littb do you rottlizo (we say it respectfully) wbet PRESSED 
METAL ENGINEERING hai been able to do for aome of the 
great producers in a wide range of industry There are records of 
facts that seem almost like romance There are intelligent NEW 
profits that can be made a heavy plus on conventional old profits— 
%n your bustness 

Might it not he worth some frank exchanges of correspondence^ 
and perhaps some personal interviews, ana then, perhaps, some 
radical revisions of thought ana practice — IF it shows definitely 
enhanced dividends? 


Pressed Metal means much more than simple 
stampings. Do you know HOW MUCH? 

LETUSSTUOY, WITH YOU, THt POSSIBLE BENEFITS THAT MIGHT 
RESULT FROM THP RbDFSIGHlNG OF CIRTAIN PARTS 
OF YOUR PRODUCT 

M your hUfrktmd, fo auv of thr undernt^ntd Thi rnponst mill br 
prompt and candtd 


The AckHn StAniptnv (ji. Polwlo () 

The D«ttch«r SUtiipiiiK f*. Hf« Cu C l«v< Innd O 
Boetoo PrttMed Meial (aj won'eater MiiM 
Detroit Co Ditrolt, MUh 

0«iMl«r Pftcfichke h Kivy ( o Mllwnukee. Wla. 
Kales SUrnpiiiK Co DtttroM Mu h 


MeDowilI Manuflu titrliig Co rittsburirh Fh 
T he M< Itil StMTuiUy ( o CinelnoHli O 
N« w Kiiflttnil I rcsnrd St«.!Co Nntkk Mus. 
Truscon Sled Co Youiimtovrn O 
K R M sim« r Mrg Ca North Milwsukose WIn 
T lic Yimn^stown ProwtMl Stoel Co. WwTeii O 


The above concerns arc working to broaden ifmr industry by 
serving yours They seek, welcome and pay for sound, practical 
suggestions covering new uses for PRESSED METAL Write to 
them individually and ask them to study your product, or address- 

PRESSED METAL EX^SION COUNCIL 

27 QUINCY STREET. SUITE 1704. CHICAGO 


TO 


Home Owners' 
BP Hand-Book 

MOWTOBUY-HOWnBUlU-HOWTO MAINTAIN 

SaENTinCAMIMIAHPyiCiailBI 


atroncth at high temperaturea, «h1ch is of 
value hecauM it ii ui^ prludpsUy for sueli 
parti as engine cylinders, ptetons. cylinder 
faem^ Ktid iiia]itfotd8.--'it«lii Ind 

Vanadlom Is one of the most useftil 
of the rare metals, states J B. Conley in 
Bnlletin 212 recently publishetl through the 
Bureau of Mluei l^e chief deposits of 
vanadium, by far the most Important In the 
world, are at Minasragra, Peru In the 
United States tho largetrt deposits are in 
San Miguel County, southwestern CoW>rB«Jo 
From 200.000 to 300 000 pounds of vatiadic 
oxide Is probably produced unouully ua a 
hy product In tlie extraction of radium 
Vanadium is used chiefly in steel for pur 
lioiies requiring grout toughnosa and torsional 
strength, such os automobile parts gears, 
piston rods, tubes boiler plates, transmis 
slon shafts, bolta, gun barrel, gun shUlds. 
and forgings that have to withstand heuvy 
wear and tear The vanadium content of 
such steeli ranges from 01 to 04 per cent 
Vanadium is also used oocasionally in cer¬ 
tain tungsten alloys for making high-speed 
tool steel as the introdudiou of a small pro 
portion of vanadium reduces tlie proportion 
of tungsten required to give the alloys the 
desired hardness and tougluicsa Vanadium 
differs from tungsten in having ft beneficial 
effect not only on tool steel, but also on 
.striaturnl steel It bus been shown that 
VHiiudium does not form a double carbide 
with Iron, but grailuiilly takes the carbon 
from the < tirhide of iron until Iron carbide 
call not exist If 5 per eent of vtmadium Is 
present, and only u viiuadliira carbide con 
taiiiing 15 per cent of ourbon, is present, 
this constituent is cooRtant nt least In tdbl 
steels oontiiiiiing 5 to 14 per cent of vnnn 
dlum Chnunc-vaundimn steels and chrome- 
vauudium inolybcieiium Ntecls are the latest 
development in stniihirtil alloy steels that 
hiivt gainotl an extensive market. Almost 
all thi se steels are made in tho open hearth 
furnace, chromium imd vanadium alloys b« 
iiig ud<ied shortly Ixfon uistliig In their 
physical propirUos thise kKhIs are muth 
like chrome nicktl steilw, but they have a 
greater construction of urtu for a given 
limit. Most of tho cbromnim vanndinm 
steels tiindo go into automobiles HJome 
manufacturers prefer t!»m bocuusc of their 
greater friidom from thi surfscc imporfoe- 
tloiiH notiibly seams whiLh the steels tiuit 
contain Tih kel aru likHy to hove 
chromium vnundinm steel which is not face 
liortionod but has high rnslRtanee imparted 
by heat treatment Is used in armor pinto 
of me^litim thickness 

Mining 

U the Coal Mining Industry Efficient? 

- Aa a rule tho miner does not confine his 
efforts exclusively to shovding roai While 
he should lie an adept in tho uso of the 
shovel, necessity demands that between fill 
ing Rucoessivo cars ho vary hia labor Thus 
he drills holes, charges them with explo 
stve picks down ooul sets props and gobs 
refuse. This variation in employment ma 
terlally rulicvcs his muscles auU gives him 
a diversity of ficcuputlon to vary the 
monotony of sliovLling The miner and the 
miinagenirnt in nowt niliirs and this appllps 
to company or dajinen iia well as to those 
working on tonnage--cooperate leas effec¬ 
tively than in most other Indiistnea The 
miner fails to roeeivo the necessary cars in 
which to load his coal The men upon 
whose labor the miner depends fail to co 
ordluato thtlr work with hin Supplies are 
not furnished him ns ncdk-O No Instruc- 
tjons are given him to assist him in per 
forming his wort, nor—and this Is of ev«n 
greater importnneo—-is any analysis made 
of conditions and methods to find out bow 
hU work can be made as easy as possible 
Left thus without support the minor is 
rendered irritable Beyond questiop this 
lack of coordination U one of the major 
reasons why the luiner is habitually dla- 
satisfied with his life A minor may readily 
lose from one fifth to one third of his dally 
earnings through failure of the managemeat; 
to supply a needed mine cor Tb^ ara^ 
some of numerous reaaona given for the htgfaj 
cost to the user in a Toport on ''Underground I 
Management In BitumiPoui BOnet” made to 
the U S Cool Com 

Beonottk UtUUatkm of tho Ugiikoff of 
the Koriliwoai, which eomiHriooo nooriy 
one-third of tha total ooUd foal ranonMOi it 
the United Statea, depends upon tho davio 
tng of metboda for tha pr^uetbm of • 
maximum yield of aottd aafaUa fuel at low 
coat rather than on tha obtaining of long 


Hats of by l^rodnaU which andoly opthnlarlc 
promotere have empbaalfed. itatei If W 
Odell, fuel engineer, Department of the In 
teripr, In a report Joat made to the Bureau 
of Mlnee. Mr Odell's oondnslona art baseii 
on the present state of IndiistriaUaation of 
the great lignite producing States, North 
and South Dakota ami Montano, which 
would not provide a market for the gas and 
other by prwhicts obtained In the treating of 
the lignite It Is believed that thr Hgnite 
carbonisnr recently designed by the Bureau 
of Mines fulfils the roquiramenta of the sit 
oatiun, producing at low coat a fbel. In the 
form of lignite char, which baa a bearing 
value equal to the fine slaes of commercial 
anthracite and which can be briquetted and 
compete with domestic siww. Lignite oon 
tains more than 30 per cent of moisture ex 
ctusive of the water of decomposition 
formed when it la carbonised or burned 
The heating value is approximately half that 
of good qualltT bltnminooa oooL Varions 
processes have been proposed for treating 
lignite, some of which, it is claimed, will pe^ 
Tuit the recovery of a large yield of valuable 
by products, promoters have gone so 

far as to promise the recovery of perfumes, 
dyes and medictnal produ^ and they 
boUter their daims by drawing attention to 
what is being done with tar of varions sort* 
in distant lands. To date these prof^esses 
exist on paptr only It ia a well known 
fact that carbonaceous materlola, such as 
wood, lignite coal or the like, wlU yield 
upon carbonisation, a small percentage of 
oondensablo products—chiefly water and tar 
The nature of the tars so prepared aud the 
peroentuge yield is dependent to a certain 
extent upon the method of carbonising and 
upon the temperature employed This sffordc 
R fertile field, for promoters with a vivid 
imaginutioii to work in Thu Dakotas, 
wbero much of the lignite of the Northwest 
is found, are, however, sparsely settled and 
rdatively uudev doped Industrially hence a 
high value cannot be placed upon the by 
products, gas. tar, and ammonia or upon 
the tar distillation prudneta since they are 
remote from market There are no refineries 
in iliu Northwest for handling or ‘ worMng 
up special products from lignite tar Further 
uHtre llgulte tar is not the same as coal tar, 
and therefore the crude products from the 
distillation of the former are not nef^cssnrily 
identical with those from coal tar Uses for 
lignite tar in large quantities at a price 
higher than its fuel value are yet to be 
found In Europe some of the brown coals 
are of suth u nature that they can be com 
nierciully briquptted without a binder after 
cnisbing and drying the raw fuel to a mois- 
iiiro content of approximately 12 per cent 
The lignite found in the Northwest doce not 
riimllly lend itself to treatment in this 
manncF 

A New Co«] Mining MetbocL*The coal 

Mtrip pit operator is tslcing a leaf from the 
ice harvesters book He is “sawing" up his 
coal into long panelo. 12 feet wide so that 
n few pop shots will loosen it In big lumps 
for easy and ecounraital loading This re 
diioea labor and i>owder costs and saves time 
It increases the valnc of the coni because 
the fuel comes cleaner and with less slack. 
It also Improves atnp-pit practice in a va 
rlety of other ways. AB this Is directly 
troditable to the udaptabliity of a type of 
underground lougwtUl cool cottar for open 
cut mining The machine, Instead of lying 
in its normal horiaontal position with its 
cutter bar extending outward, as for an 
undorcut. is turned up on Its edge with the 
cutter bur txtending downward Thus the 
madiine performs the function of the tea 
harvester's iross-cut saw This new opal 
vutter i| a loiigwnll mudiine, turned up on 
Its side, and nvounted on a etcel shoe or aldd- 
Whoa moving from place to plaim, tbs cattar 
bar is locked in tine with the body of t^s 
machine The lines to be cut are 1^ A 
lengthwise of the pit, and a lude it bored 
every OQ feet sheod of the initcdihie. la 
these holes pins are inserted, to wlhhih tha 
feed ^ain ia secured machine polls 

Itstilf along the chain oo Itt skid, making a 
straiidit cut tho full depth o4 the seam. Two 
men, a runner .and a helpsr, knOdla the 
enttar The bslperis chief duty is to Aovd 
tbs cuttings away from the shanasL tn a 
pit whidi Is CO feet wids^ fon# duunoMs aa^ 
150 feat kag are cot by fibs madtiita tt fast 
Kpatt, and m m a eh l n s haadlss tha OOO fast 
of cattfaM readily in an alghtiheur shift It 
hi thus Mo to keep wsQ ahead of the load^ 
ing ahovM. Two luries art drilled In •oA 
lEotk of doaX thrss to Uot feet li 
(OsMhHWd M |H^ |gg) ^ 
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^*Look, it glistens 

Hold it, ifs heavy* Tap it, it rings*^ 



\^OU tell fine glass ^ith your eyes, 
V hands, and cars In the light the 
Dowl glistens with the ramhow*s colors 
In your hand it is heavier than the 
common glass bowl When you strike 
It, you hear a clear, bell-like nng 
Lead, that dull, unattractive metal, is 
responsible for the linlliaiu’c of fine glass 
Because the lead used in making the 
glass gives it the density nccessaiy to 
tx^nd or reflect light rays, the glass has 
the lustre and c*olor that cheaper gloss 
does not have 

Lead makes glass heavy 
Lead also gives weight to gloss The 
piece of fine plain glass and cut-glass you 
pick up may be anywhere from 20% to 
50% lead Table glass, such as tiiinbiers 
and goblets, is from 20% to 40% lead 
When it 18 struck, lead gloss in most 
forms gives forth a musical nng that 
ordinary ghuss does not 

Lead also gives the glass a softness 
that makes rutling and engruv mg 
easier and more economical I>»Hpite 
this softness—IxH^use of it. in fact— 
lead glass retains its strength and offers 
greater resistance to changes of tem¬ 
perature than ordinary gloss 

Uow lead gets tnio glass 
To say that the glassmaker gets beauty 
by mixing lead and some other ma¬ 
terials sounds almost magical Yet 
tram the same lead that m used for 
water pipo^ he gets two powders, red- 
lead and litharge, by melting the metallic 
lead in furnaces where the molten lead 
is exposed to currents of hot air He 
takes either the rcd-le^, or the litharge, 
and mixes it with silica sand, potash, 
saltpetre and other chemicals Then he 
melts these all together and obtains the 
liquid glass from which various kinds of 
glassware are molded or blown 

One glass manufacturer in a year used 


200,000 pounds of lead The entire glass 
industry takes about 14,000,0(K) pounds 
of the annual lead production m the 
XTmted States 

Lead makes glass an object of beaut> 
and admiration Both at home and on 
the street, lead, in spectacle iind reading- 
glass lenses aids the vision of many 
thousands 


1^^ ‘>.1 
' '1/5 ^ M 
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Vnfier the IfaS-alaaft tenit af thr micromropt the 
aHenUnt eeffrettaieB the fferma t/utt pu/yenuaeeiet 
Heu amt perhaps dmih 

The astronomer searches the Milkv 
Way with the powerful lead-glass lens 
of his telescojie The chemist and the 
biologist invoke the aid of the muro- 
scopic lens m w Inch is lead The photog¬ 
rapher and the motion picture operator 
with their camera lenses con taming lead 
record the pictorial history of the world 
Li the millions of buildings that are 
lighted by electricity, Jead in electric 
light bulbs IS helping to make night as 
much like day as possible Tlie glass 
used in other ways for illummuting pur¬ 
poses 18 also generally lead-glass 

I^ad as paint 

I EAD HI glass IS very bashful and 
-i conceals itMclf so that there is no 
visible sign of its presence But in its 
more general use as pamt, you can see 
it on every hand As white-lead mixed 


with pure Imsoed oil it protects such 
surfaces as wood from rot and decay 
As red-lead it prevents rust from eating 
into and destroying ^ 

iron and steel 

For gem rations the professional paint¬ 
er has used white lend to save the sur- 
fa<‘e From oiir forefathers* time it has 
always been the standard for surface 
protection Today owners everywhere 
realize that it ismorectonomical to cover 
their properly with “lead m oil*’ than 
to pay for tlie damage that the weather 
cau soon d») to unpainted surfaces They 
believe in the jihrase, “Save the surface 
an<l ^ou save all ’* 

Producers of lead products 

Dutch Boy white-lead is the name of the 
pure white lead made and sold by Na- 
tjonnj T^ad ( omjmny On every Leg of 
Dutch Boy ichite-lead is reproduced the 
picture of the Dutch lk>y PamUr shown 
l»clow This trade-mark guarantees a 
product of the highest quality 

Dutch Boy products also include red- 
lead, lini^d -oil flatting oil, babbitt 
nicluls and solder 

National Lead ( om]>Hny also makes 
lend products for practically every pur- 
l>osc to which lead cun l>c put in art, in¬ 
dustry and daily life If you want infor¬ 
mation regarding any particular use of 
lend, write to us 

If you w ish to read further alioiit lend, 
we cun Ull you of a uumlicr of interest¬ 
ing books on the subject *1 he latest and 
prolmbly most i*oiiipiet< w 
story of lead and its many f 
uses is * Lead, tlie Precious 
Metal,"' publish* d by the 
Century Ck), New \ork 
Pnee $3 If you are unable 
to get it at your bookstore, 
w rite the publisher or order 
through U8 


NATIONAL LEAD COMPANY 

Nfw York, ill UroMtiray BoWoa 181 UtAteStrert Buffalo lISOKkStnwrt 
r M»t)V^9^1HlkL8tmC.-C3a«iaasu, 6t0 I'rrenian Clr vykod 

WOWril Supenor ATonuo Si Look, 7f* Cbmtwui Slrcel Snlrnuicucik 
i aiaornla SLrrrt Fitijburfh, NaUomI Iwd Ir (Hi Co of Pcura. 91ff 
Foorib Awfiu* Pfaikdrlphk Jokn T tewH li Bran. (3o. 487 Chaataut St. 
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CountRidht 
Writes^ 



wur working hours 

HAVE BEEN HADE OOHFQBXABLE 
ANDEFnaENTBY 




COS 



M ORF than the tcroperature of your foom-^e 
phone that standR on your desk the electric 
bulb that lights your night work the pens, steel ADog 
cABt% and innumerable essentials of your daily work 
—oil have been brought to present-day standards 
and some would be literallv Impossible without Tern- 
pernture, properly ooutrolfed 

Fur threa-uuarten of a c'entury 7>rH instruments hare been 
. -. - -^ intricate 


■tandinc over the moat intricate procetaui of till* 

natlou s TBiMd type* of manuflicturr—and have been wfr 
suardlnf the health of the home as well 
Mow well they have met this rasonnilblllty may be Jmlited 
by the preference alvcn them when exnotim Is ewenttal — 
a prefbreiu'c that has roaulted in tha TmitUr insirmmfmt 
hecomlns the larteet manathrturers of temper- 
ature Inatnunents In the World 

HtciH mud are niiMyawss Tyref 

/sr y«Mr >«il •mvUuct tit ktmtii tf year msrkttt 
tkrtugk ttmger€ttirt nmtrti mmd ttmtrti year ttmgtr^ 
•tmrt prtftttti 


Tayhr Instrument Companies 

ROCHEgTRR NY U R A. 
Oaaadlaa nant, BuOdteg, Tofowta 
There i m gw sr TtSr Tkermemeter fee teen/ pmrgm* 


Scientific Antericu INgeet 

(OonRiHMd from pago j^BO) 
from the free and. Tbeas are i^ot with atx 
ounces of black powder each« the two holes 
belnx wired together The longltadinal outs 
proWde two i^itional free faces, so that 
Ae light powder charge U safBclent to crack 
off the cool, without materially shattering 
the lump As a result the percentage of 
large coal has been increased from 12 to 15 
per cent and the oost of powder per ton has 
been cut tn half. One kog of powddr now 
looHcns 200 tons of coal, instead of 100 tons, 
which was all that could be obtained without 
channeling —Coaf Ape, 25 12, 2 pp , ill 

Exploaitnis of Coal Dost such as have 
cauiied a loU of hundreds of lives in Ameri 
can mince within the past few months can 
be greatly minimised by proper rock dusting 
methods, statiw the l^cpartment of the In 
torlor whtih recently commissioned Oeorge 
8 Rlct-. Chief Mining hhiglnoer of the 
Bureau of Mines, to make a study of the uae 
of thoNc moibods to prevent tho prttpsgation 
of coal duKt pxploidnns in hhiropean mines 
The rock dust is spread upon the floor, roof 
and sides of passageways or placed upon 
specially constructed barriers, and when 
stirred up hy the concussion of a local ex 
plonion forms a screen which prevents the 
flame of the explosion from propagating be¬ 
yond the immetliate area of origin Stone 
dastirig us a moans of limiting i^ool dust 
explosions Is made compulsory by govern 
mental regulation, in Croat Britain, except 
in anthracite mines and In bitnrainoiis mines 
that are naturally wet throughout A great 
many Kritish mines of large capacity have 
used rock dust for more than ten years 
The majority of British mines for the past 
four years and practically all mines for tho 
last two yearn hove been using stone dust 
No coal-ilust explosions have occurred or 
have been propagated in any part of a 
mine that hoa t^n thoroughly stone dusted. 
Although the Bureau of Minea has urgently 
recommended rock dusting, only a few oper 
ators in the United 8faU« have adopted the 
practice Operators of minea in southern 
Illinois that have installed rock dost barriers 
state that these have prevented many coal 
dust explosions from extending beyond the 
loeotlon of the. barrier Other operators of 
mines where disastrous coal dust explosions 
have occurre<l in spite of precautions taken 
to ke< p coal dost thoroughly dampened, are 
now considering the adoption of rock dust 
Ing The oost of rock dusting In American 
mines per ton of cost produced Is believed 
to be much less than that of eflScIcnt water 
big This small cost is a low price for pro 
tcctlng human lives and for insurance 
against disasters that Involve heavy financial 
losses from the payment of death and in 
Jury beneflts and tbrondl damage to prop¬ 
erty Results of these investigations are 
contained in Bulletin 225, copies of which 
may b# obtained from the Department of tho 
Interior, Bureau of Mines, Washington, D C 

Electrical Prospecting.—Discovery In 
Sweden of two new iron and copper sulfldo 
ore fields the deposits in which were totally 
masked or covered with gUdal drift has 
been accomplished since lOlS by prospecting 
with electrical apparatus devised by Hans 
Lundberg and Harry Nathont These are 
the Krisdneberg and the Bjurfora fields, 
both In the Bkelleftea district, about 450 
miles north of Stockholm. The former was 
found late In 1018, and the latter In the 
Bummur of 1022. Since 1018 the method 
has been tried—successfully it is claimed— 
by a Swedish comxuuiy at about sixty dlf 
ferent districts in Sweden, Norway, Finland, 
and Spain Efforts to Improve the molbod 
have been made by the company, tho Swod 
ish Geological Survey, apd others. Briefly 
It consists In observing the distribution of 
a direct electric enrrent passed through the 
ground, oadi of the two contacts Irith the 
earth being made with several metallic pegs 
connected with each other and driven In the 
ground several meters apart, usually In a 
circle. Potential dlffersncaa aatabUahod te 
the area between tho two dreutar contacts 
are determined by means of a movaMs length 
of wire having a non jpdtsrtking «leetrodss.at 
either end and a galvanometer In Wwaah 
Points of eqdal potential may thus ha lo¬ 
cated, and when mapped, the result eta* 
figuration of eqol potential Itnei mdkglbf 
tlm pr es en oa of oonduotifig mageeaJMiew 
rite Burfaae. The work trf 
Nathorat is pMmlsbig, mam^ at^£5rj 
materia] progreoa fa tba fiotaBAk of eHWM* 
p tospeot i ng, Anotimr iRdSntfiM Alto ikte the 
eatanalva expetim^ta e| Oridwulbertar md 



Is Eilisteiii Wrong? 

I7OR SEVERAL years after he 
* watched the historic apple fall. 
Sir Isaac Newton had difficulty in 
producing evidence which would 
make acceptable his theory of uni- 
verifli gravitation 
Some of Albert EinsteiR*! pre¬ 
dictions, relating to astronomical 
phenomena, do not seem to have 
been completely borne out in ob¬ 
servations made dunna a recent 
eclipse Charles Lane Poor, Pro¬ 
fessor of Celestial Mechanics at 
Columbia, leads off the monthly 
debate* in the June number of 

TUB 

FORUM 

A Magazine of Diocussion 

fipITBD BY HbNRY GoDDAAO LcACH 

with an ardcla catitlcd *'The Errors of Bln 
•tain *' Tbc second artlcla of tb« debate, 
—"Tho Triumphs of ReladWiy**,—which 
will appear In the July number. Is by 
Archibald Henderson, Professor Mjtbc 
matlos In The University of North Caro¬ 
lina, wfa^ fresh from a personal InterWaw 
with the Qerman scientist begins by sa 3 riog 
with emphasis, There err me errert ef 
Eineteiu 

Both these aniclea are written hi a read 
able manner, and together furnish a valu 
able and eomprehei^va study of a theory 
which many scientists believe frill supplant 
the law of Newton 

There’s not a dull line In THE FORUM 
—page upon pi^ of the brightetl pithlesi 
comment and mfonnatlon by writers who 
can be autboriiaiive without being dull 
Whether (be subject Is releted to scleoee, 
foreign affairs, domestic polldof, 
ics, religion, art^you frill find 1 
lUuminatlng in each Issue 
THE FORUM U seeMtm iba fimda 
mentols lu primary object Is not to epta 
merciallM literature, but rather to fcnter 
those modem writers whose work Is dss- 
dned to become memorable. 

A DcOtr Bffl Never Bo«|At BUter 

Phre Issues fee f 1.0Q 
^If^m riways bvy_the best, ^ 


something 


praoiate the uansoal nature m ddk ( 

You may obtain THE FOWm Og all 
news stands at 35 cents a eopy Th^ 0%r 
brlttga you the next five mme §ot poly a 
dollar, and taves you 7» cagta. It fa an 
offer wofAy of louMdlateaedapianan. . 
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with tb« **Bp<^UtiecHit polarlMadoii'* 
oMtbod «f dM former, whkk lavolre* the 
iVad^ of hleotric oorrenti or^fnmdng in the 
prehodlM themmlvee, tThla method 
iM etitoplo md a«BU/ oeod whm coodldoiii 
ore rtibt, but will hardly provo m widely 
flpplloahto u the other methode disenMod 
which involve the artlflclal creadan of an 
electrical held. —Sng oad Afin Jour Prett 

*^0loBh Dwtiag;** the method employed 
in Brftbdi coal rnuiea to prevent the wide- 
fpr^dinf of mine explo^nc, haa proved 
more effective tha n the watering methodfl 
relied upon In moat of the coal minea of the 
United Statea, accorfUng to an official mia 
irlou from Oreat Britain which la now re 
tnmlhf home after having apent aeveral 
weeka ip this country arranging for joint 
reeearch work with tho Bureau of Mluee, 
under a plau officially agreed npon by the 
Brltiah and A me rica n Qovenuneuta. The 
raiaaioa witneeaed a aCriea of coal duet ex 
plogion teati at the experimental mine of 
the Bureau of Miuos at Bruceton Pa 
Bridab SUkatona cool duat, aiinilur to Pitts 
burgh coal duat, waa tued, and the teota in 
dlotftod that the BritUh coal dust required 
about the ume amount of inert or rock 
doat as the Pittsburgh coal dust in order to 
preyent an explosion from starUng, or, If 
an exploaioD of firedamp occurred, to pre 
vent the explosion from propagating through 
tl^ agency of coal duet, this being the raiuR 
dt all wtdeapread coal mine explosions. ^ 
Meetinga with mlulug men were held in 
jPcnnaylraiila, West Virginia, and JUlnoia at' 
wMch the members of the British minion 
explained the method of rock duating as 
us^ in Great Britain, where it is known | 
as **8to«e dnsttng,^ and where some oollioriea! 
hfcve used It for mure theiu twelve years Its 
nae In Great Britain baa becu compellod by 
law in all naturally dry mines since 1920 
Since that time, there have been no explo 
tions in thoroughly dusted mines Except 
for a few mines, rock dmrting to prevent 
coal duet explosions has not been used in 
the United States, although it bss been 
■troagly recommended by the Bureau of 
KUiaa. Watering or humidifying has been 
relied npon in the coal mines of this conn 
try, but the numerous coal dust explosion 
dUiiatcni of the past two yean, some of 
which have occurr^ In what were considered 
weU‘watered mines, have caused mining men 
to be suspicious of tho efficiency of water 
tog. Bureau of Hines officials state that 
watering as a geuoral method is e failure 
and they urgently recommend rock dusting 
The method has several great advantages 
It does not have to be applied dally in every 
part of the mins as watering has to be, 
the dust is visible and the presence of coal 
dust can be observed readily, which is not 
tnie In a watered mine, and the lightness 
of color of rock dust suitable for thu pur 
pOM Improves the illumination of the mine 
pMssges and ao tends to prevant many in 
^vidual adoidents from banlage and danger 
Ots roof oondidous. Many kinds of rock 
d^ are suitable for the purpoee notably 
limestone and light-colored clayey shale free 
from flinty partiriea which would be un 
bc^tbfui to breathe. The Bureau of Mines 
offtrs to assist mine operators in dotermlu 
Ipf tha aaiUbility of material which may 
bt flvailable for the purpooo of rock dusting 


llcduuiical Engineering 

Speetnl Aaalral* for Detecting Flewi. 
^-lanmudiic numbers of industries engaged 
to toa pumafA«tore of metal products ore 
ftoding a valuable aid in the method of 
spectra] analysis ot metals which they use 
aikd which has been developed to its prosont 
cuts by tbb spectroaoopy section of the 
Bureau of Standards. According to W F 
Meggers, bead of thla section, this system 
offers a more oonvenlent and rapid means 


of detecting impuritiei In metals than chem 
toal Ihathods Two bto Kew England firms, 
one ^^aged to brass and bronse manufac' 
turas and the other in silver, are making 
constant um of A speotrograph, a device 
wUeb nudits tbto detection of various chem- 
loal eUments a simple procedure Other 
ffritot to Otoetonatf, Ohio, and Buffalo, N ¥, 
are ustog the aaiM development It was 
whils the Bateau of Standards was engaged 
to rea ea rdies la this aelenoe that a problem 
oitoe up. A gteamshlp had been lost by a 
boifar esphMd^ In soob boUen there bad 
been pla^ a Mfstr plug wbirii was eup- 
poesd tottelt at a cartoto temparature fonn 
tof ^ of the oonditiona preosdtog such an 
ei9tollT« Mist ^he/^safety plug'* had ap- 
pmaM^ SSHa. the Bareao waa 

SIto gptototfcrap^ totealed that 
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I NDUSTRTS diversified re- 
quirements for power trans-* 
nutting and special built to order 
equipment ranging from the 
smallest pulleys, hangers, etc, to 
the 84 ton rolling mill bearing 
pictured above have been sup* 
plied by Dodge for over forty 
years. 

Experienced englneer^ skilled mechanics 
and the modem faaliues of two big fac* 
tones make Dodge the nation's market 
place for power transmitting equipment, 
elevators, conveyors and speaal machmery. 

Three factory warehouses, fourteen 
branches and five hundred local dealers 
supply a service that offers complete pro¬ 
tection to the man responsible for unm- 
cerrupced production 



DODGE MANUFACTURING CORPORATION / 
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OPPORTUNITIES IN RUBBER—No. 2 


A Water-Lubricated 


Bearing 


Are you taking full advantage of the newer applica- 
tioiu of rubber in tolving your mechanical problema ? 

Conelder the development of the **Goodrich Cut- 
leM Bearing**—for ejcample Water is its lubricant 
and its OUvite-rubbcr sunace has a lower coefficient 
of friction than an oiled babbitted surface. Grit can¬ 
not become embedded—bearing life is increased— 
shaft scoring is eliminated- 

Already a proved success in the marine helck it is 
rapidly spreading to industry in general with strong 
probability of universal adoption wherever water- 
lubricated bearings can be employed. 

Here again is exemplified the tremendous possl- 
hllities or rubber Why not enlist Goodrich aid on 
YOUR problem? 

THE B I- GOODRICH RUBBER CO , Akron. Ohio 
ESTABLISHED 1S70 

Goodtlch 

cMechanical 

RUBBER. Goods 

in the Long Run** 


Counters Coach the Under-Producers 

So many machines that **do the work** are still under-developed 
machmesi Watch dieir records on Veeder G>unten and youU 
see where they ought to do more, You*ll work toward perfec¬ 
tion, along the hnes that reguter more productiotu You'll 
check-up on changes m roechamsm or operating method Count 
of the ou^t will coach the operator too—as he watches the 


Counter 


This Small Rotary Ratchet Coim- 

Uf (No 6) COUDII reciprocBfing move. 
I of the lever u required for record- 
ms iHe output 
of meny unaH 
nechinci 
When the lew 
it moved 
Ih rough »n 
Ufie of ^ to 
60 degreet, the 
couQter r^». 
|er« ooe TIm 
further the 
lever h moved the higher the 
DUiiibet repilerad A com pleie 
revfJubon of the lever regHten 
ten. Thit counter can be 
adapted to no end of countmg purpotee, 
^ reguUuM the throw of the lever 
rnce $2 0() (Cirf nearer /«f/ W« ) 
Smell RtnohiHon Cn$fmm of waiUr 
modik ^ i2 00 



Thu Uffe Set Beck Rotery Relcbet 
Counter record* the ouqiot of punch prewe* 
metal •Umpmg machine* aod othen where e 
reuprocetnig movement mdicalei an oporadoo 
Reprtm ooe for each throw of the k^er and 
Mt* back to zero bom any figure by lunung 
knob once round PronM with ^om four 
to ten figtiie wheel*, a* required Pnee witfi 
four h^e* a* tHuteatei H 1.50 (Lut) 
Equipped with lock and k^ lo preve n t tnm- 
penng with the record, $2 Weitm. (Ced /c«a 
Set Beck Revokftfon Coua- 

•W 


The Veeder booklet on SO-page gutde on horn to rsgMer an in» 
entued produdhn at ANY maadne. Sent free to all who ma^ 
meet with the prohlem^tn incenthn, engineering or manq/bchirfhg 

The Veeder Mfg. Co., 

Hat^^TcNin. 



tUugi ykfek wSM supposed to be of purs tin 
contained a trace of lead, alno, and other 
metals in some caoes. Pure tin malts at 
a temporature of 23t! deg r* The prmence 
of lead or elnc or other Impurities caused 
the forjDstioD of a compound wbicb required 
a very high temperature for meltliiit The 
reason waa deer Hence the spectrum 
analysis had been applied in a rapid and 
coBvonlent monDer, and an optical method 
could supplant a more oompUcsted cheiuicnl 
test. Other eiperiments have proted ^hls 
belief—tmericon Jfaokrnisf 

A New Daselopment that has aroused 
the greatest interest among engineers and 
sbipoSrnerti in Buropo^^ls the new Fdttingrr 
system which has just been brought to a 
practical stage by the Vulcan Works at 
Hamburg It la claimed, perhaps rightly 
that when a IMesel englue drives a propeller 
shaft through gearing in the ordinary way 
this gearing is subjected to shucks which 
it is Imposeible entirely to eltmlimte even 
If a flexible ooupling is provided The ar 
rangsinent employed by the Vulcjin Works 
la to interpose bjdraollc ooupling between 
the engine shaft and the gearwhoel The 
whole of the atiecd reductiim is effected by 
tbs giariog and not by the hydraulic ooup¬ 
ling which merely serves to give complete 
elnstlolty to the drive and thus to prevent 
any trouble arising in the gearing itself 
Several other advantages are claimeil When 
maiiLuvonng no oomprensed atr Is uofded 
for starting the engine, sini*o it can run light 
by merely discharging tlie fluid from the 
coupJtngs The saving In udght Is oonaid 
cnibic ns compared with the normal drive. 
'lliD total mai^lnery weight of a QflOO-ton 
cargo ship equipped with two 2f)0() brake 
horsepower engines rnuning at 286 reiolu 
tions per minute und driilng the profiellpr 
shaft at 105 revolutions pi^r minute is 717 
tons against 1188 tons with direct coupleil 
engines For each r)leHel engine there is 
UP ahead and an usbrii coupling, the former 
being aft and the latter close to the engine 
Between them U the pinion driving on the 
gearwheel on the propeller shaft* The 
Iiiosei ongine shaft passes through the pin 
ion wheel and ir attached to one Impeller 
In the ahead and one in the nsUrn coupling 
A second impeller in each coupling is keyed 
on to the shaft of the pinion wheel itself 
When the engine has a driio in the ulnad 
direction the working fluid whiih is Inbri 
eating oU, Is removed from the asti rn roup 
ling but the ahead coupling Is full The 
reaetiqu of the impeller ou the Diesel engino 
shaft, causes the impefler on the pinion slmft 
to rotate and thus drives the propellir shaft 
at praetieully the sume sp< &\, the slip bring 
perhaps 8 or 4 per cent It ts not essential 
that lubricating oil should be employed as 
the workiug medium. In large installations 
It is proposeil to have water for this pur- 
iKJse The effiriency is higher than might 
be antlcipHti d and anioiiiits to 06 to 9fl 
per cant, according to th« testa that have 
been catried out For this reuBuii it 1 h 
claimed that the new sjmtem is anperlor to 
the electric drive where the overall Ioks ik 
geuer/illy In the iirighborbood of 12 to 
per cent ,—Martne I n^ineer, 29 3, 2 pp ill 

Machine Shop Chips*—Although the 
production of chips is one of the chief tt)n 
cems of the management of u machine shop 
their disposal is ordinarily given but little 
atteution A visitor to a machining plant 
sees plenty of ehipa being made, but ho 
usually is not shown whut becomes of them. 
Naturally since the chips are a by product, 
and a rather undcsirnble one at that tho 
mauagomeut is interested merely in getting 
them out of the way as quickly as possible 
Large and progressive Anns have In many 
eoBos built up systems and plants for hand 
Ung their chips on what might be termed a 
production b^s. Just as they do the work 
that they manufacture. At the idant of a 
machine tool company In Cincinnati there 
is a chip handling plant that is quite np 
to date, and onlqno in some of Its features. 
The functious of the plant are to remove 
tile oil from the chips, to provide a storage 
space for each class of scrap and to faclHUte 
shipment of the materioL The stmoture Is 
made of reinforced concrete and there are 
seven hoppers, each of which oontid^ a 
dUferent kind of material or grade of chip. 
The extracted oil is piped to the different 
oU Altera and tonka. TUs eotting (dt eaii 
tiien be used over again, ond now oil la 
added to make up for loaaea. Ita addition, 
an antiaeptic ta put Into tha oU fbr the 
prevention of sUn fUanaasi that tha op- 
eratora of machine toata aometlaao eontraet 
from patting Mia. The hesMR jrflt hb|d 
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A Utd* ■ carload of each Uod of metal 
cnt, Ottd BE oooo oe a carload of any kind 
boa been accnmulated It U shipped oat. 
With Um plant runninc at full capacity a 
carload inliht be accumulated in a mouth 
A toUwoy cor i« apotted beneath the hoppers 
on tlx track and the chips are dumped into 
It What beoomea of them after they are 
placed in the railroad cars Is largely a 
matter of conjecture, as they are Mild either 
to denleri in scrap material or directly to 
foondriea and ateel milli which have need 
for them and ineaiia of ouiuatniiiK them after 
they have been oompreniwd— A.mptican Afa 
ohiniMt, 60 10, 3 pp, iU 

Industrial Progress 

Mariemont, an intereotlng example of 
modern town pUtmiug and dLvduptnunt in 
DOW under construction jnst ontnide ('incin 
nati, Ohio The completion of this town 
will achieve the goal of yeara of enreful 
thought and plauning on the part of Mrs 
Mary M Kmcry of Cincinnati and CharltH 
J Livingood, manager of Mro £mor> h ex 
tensive properties. Mrs, Kmery is t<» Kpend 
millions for the oatabllahmtnt of HiIh motl 
em community to promote the huppineRN 
and contentment of citisens of moderate elr 
cumstances and to provide, witliJn their 
moans the conveniences and neciHRldes of 
life eonslatont with prcsont-ilny Amencan 
standards of li\ing, only a minimum propel 
erty rental will charged, which will N i 
jnst suffldeut to pay a modi rat< n turn 
upon the capital invented The de\t]npment 
comprising some 805 acro-A, will be pruvidi^l 
with complete underground utility systeniH of 
the most nuMlern and appnned tvptH, Tlit r< 
will bfl about 11 iniha of impr/»u^ wtrv** tw 
paved in Hccordaiicc with the lant practiri 
Humus for a population of nion than 7(KH> 
people will he provided by conatnitting 
houses of vannus kinds, such as upartmints 
group housea, and semi d( tacluHl and <l< 
tacbed honseii. There will be amph niiimr 
tunlty for onnistmunt and recreation fdinu 
tion and worship through the establibhmLiit 
of parks, ploygronnds and athletic liehls 
schools and iburches A feature of th» 
towu will be its attractive Town CniUr and | 
Village Green situated «t the conv( rgeun of i 
several imi>ortant thoroiighfan n About the 
Town Center there will be numerous public 
buildings and business cHtahiishmonts in 
eluding a town hall, library cumnuinity club 
house, hotel, theater, post ofliet bank 
stores and business othces, and a public i 
market place Industrial sitts with fxeci | 
lent railroad facilities will bo avnllublo TIu 
induntrial aroa, when completely developed 
will provide employment for 3,000 lo 4 000 | 
workers.—Afnerioon City, 30 8, 5 pp tU 

A New Method of Cleaning Castings, 
successfully exporimeitted with at the Erie 
Pa., foundry of the tlenerul EleclHc <<o 
was described by Carl B Lsukhurt of that 
plant In a talk before tlio uumbirH of the 
Pittsburgh Poundrymeirs Aasocliitlun He 
reported not only « considerable toning In 
labor but also of time since the method 
briefly is that employed in hydraulic mining 
and a casting which would rei|uire o days 
tiro© of two men to clean by hand has lam 
don«^ the Bpeuker stated, in 80 to 45 min 
utco. Dust, that makes cleaning room work 
BO unattractive to the workmen is oHmi 
natfd and appareutly the posaibllitics of th< 
method have only been scratcbml \ centrlf 
ugol pump boosts the water pressure from 
100 pounds to 260 pounds and delivers about 
256 gallons per minute It was necessary 
to dig a sump and to connect It to the stwer 
system, to dispose of the excons water A 
Monitor turret type nowde, with three 
quarter Inch tip similar to those used on 
the docks of fire tugs, was adopted, mounte«l 
on a three Inch standpipe, tho piping from 
(he pump to the nowde being three inches 
The operator stands just outside tl»e room 
and heavy plate glass wrindowa In the walls 
just above the nossles permit him to look 
into tho room to watch the progress of tho 
work. A praatl one hglf Inch pipe with holes 
drilled In It Is Installed just above these 
windows, so that the operator cun wash 
them off from time to time as they become 
covered with dirt dnrtng the washing Optra 
tion. All of the waste material fe washed 
dowtt the sewer, which never becftmes clogged 
and tt» cost of handling Is tlius eliminated 
The sand, gravel and coke which remain bo 
hind ar« need over again This washing 
hrooeas has eltininated all of the dust umi 
nlly seen In a deanlng room whore large 
caatihfS are cleaned And raakce It a desirable 
pise*la whldi to work.—/row Ago, tl8 18, 

2 WkW. 



The Advantages of 
Enclosed Speed Reducers 
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The enclosed speed reducer has many decided 
advantages over the old fashioned method of 
obtaining speed reduction. 


1 Pulleys, exposed gears, belts, ropes, chains and 
rheir constant upkeep expenses are eliminated 

2 Greater power efficiency is obtained. 

3 Require much less space than other devices nec- 
cessary to obtain equal reduction 

4 Conform to present day safety laws No chance 
of injury. 

5 AH gears are enclosed, operating in an oil bath. 
No attention needed other than oiling 

6, Not affected by abrasive dust, gnt or adverse 
atmospheric conditions so destructive to other 
types of transmission equipment 

7 Decreased cost of transmitting power with a 
reduction in speed as compared with other me* 
chanical methods. 

These are the more general advantages. Space 
prohibits listing the many specific advantages 
obtained by individual users. We will be gmd 
to give you more detailed information on Jones 
Speed Reducers as applied to your individual 
problems* Your request will have the immediate 
attention of our engineermg department. 


W. A. Jones Foundty 8C Machine Company 

Main Office and Workai 4407 Weal Roooevelt Road, Chicago 
Bran<di Sain and En^nnrinB Offtoeot 

New York Pittsburgh ClevcUad Buffalo Milwaukee 

ChnrchsadMumvS is. UnloaTnucBlda. 326Si^MrriorAvs^NW 164MsJn8t 425E.W«tw8c 
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Union Suit 
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«B V D ’* 
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Men P B V D Underwear 
in Fancy Matriial* 
VaHou* Prices 


For Its cool comfort, long wear, ami fa¬ 
mous fit, “B.V.D'*i8 averywhara th® 
underwear of men who demand these un¬ 
varying qualities in their undergarments 

The B.VpD. Compatiyy 1nc*p New York 

SoJa at B V D Ihdarw—r 

Tk* n 9 iM^p .lac 


Tiif I-imiihfjm Suof Oo V D QOMFAinr, INC 


The Criadaal aa aa lavciitw 

(Oontinadd fttm jmv« 977 > 

ov«r tti8 entire ibeet. An astonSding Mght 
greeted the gave of the oAci^U, for wfaere^ 
ever the man had written In aplttlt with hia 
|M>D the worth and Jettera atiMNl out oliHlHy 
lu black and onuld be read an eaaUjr asisny 
other writing 

Thli method ia Hot on the official router 
of aornt coromnniratlon methoda and Ir waa 
unknown tu our letter inapoctom in the late 
war until a friend of thla writer bore the 
Horret to headquarters. 

Mention of this affair brings to remem 
braiice the fact that con^icta have been mas 
tor in\ontara of serret methods of oommunl 
cation and of amiifgUng* ■ome of their prac 
tlces and coilea being of the most ingenious, 
ct>mpHcatcd and trarprislng kind But this 
matter bat been treated at length by others 
and I have not space to go into details bore 
'Hie art of hidden oommunioation reached Its 
height to be sure in the days when talking 
ass forbidden among prisonora. 

Another type of Invention to which the 
crlininnl has devoted unremitting attention 
for centuries is the secret door or magical 
cabinet The reader must remember that 
no castle of old fashioned romance was with 
oat the former and that the Utter has been 
widely employed by conjurers and spiritists. 
Since such products can hardly have had any 
licit use to begin with, their attribution to 
criminal origins is almost automatic. A 
Mingle anecdote will sene to Illustrate the 
iiHca to which magical cabinets were put 
In the fall of 187*> a most distinguished 
Iciukliig gentleman somewhat far adianml 
down the slide of life, to judge by his snowy 
hair and silvery beard, arriied at the Ilocri 
(Uneve in Naples IMth him came a bat 
ter} of large trunks and, whnC won more to 
the exthitic eye a most |>re)K>so«)M4dng dam 
sel—tall and stately and riioj to opolenoe 
The gentleman announced that bo was >ng 
Hsh and permitted hlmsrlf to l>a eallod 
milord thougli some tiiought there was a 
Teuton burr in his cousonunts. The lady 
WON bis niece and occupieii a room adjoining 
that of milord which fact is important to 
the unfolding drama 

The newly arrived couple had no sooner 
got their trunks openeil than two largo cab 
inets appemmd in the shape of moderately 
high desks with drawers below and n tablet 
aboie that wsa down fur writing dis 

closiug other smaller compartments and 
drawers. Whoever has meandered through 
the iieo antique shops mtuit be familiar with 
those cotitraptiuua As soon as thi'se affaltH 
were unpacked, milord pushed one of them 
through into bis niece a room pulled out n 
small drawer that whs fitted witli lock and 
key, paMsed his arm back until it must liave 
struck the back and then carefully mo\rd the 
enbinet o\er with its bark against the door 
eonnecting the two rooms, wbieh bad mean 
time been rinsed doing to his own room 
by way of the hall, he placed his cabinet in 
ft similar Tiosition agftlust the door pulled 
ont a drawer correapondiug to that he had 
drawu in the opposite room and mnile nouie 
marking on the door with a pencil This 
done, ho drew his cabinet away again, eu! 
a pleeo out of the thin panel of the door 
with an anger and a Jigsaw and put his 
cabinet buck into place 

\ few days later, afhr the newcomirs 
had Hiitlsfiwl the host of thtir superior breed 
ing a thing not difficult tu do if one hiiio 
the ropdy bank notes, the milortl Inghoe 
stopped in to visit Amalfi the pnnoipal Jew 
eler of the place He went over the Jeweler s 
stock with fat su)Mirciliuu8neas and wound 
up by buying a scarf pin for a thousand 
franca He paid in cash and asked that the 
trifle be sent to him nt the Hotel Geneve^ 

A week Inter ho appeared again wltli h 
most beautiful jeweled and enameled watch 
i ould Signor Amalfi supply the miMlng 
stones and repfdr the injured enniuel? In 
dopfl be could tu well os any man pn this 
rich round ball So the watch was left and 
soon thereafter called for 

On the occasion of this third vialt, milord 
looked over a good many predoiuf trifles, 
bought a bauble nr two and remarked c«i 
nally that his niece had boGomfi engaged aud 
that he roust go to Paris and boy a string 
of thamondfi, which "was to be her gift from 
him (^nld Signor Amalfi rcoomimd the 
best jewpler Ajid Amalfl* quite tip to human 
expeikationa duly knd fluently recomroen^ 
hims^f So s«|ing he brought fdrth from 
fala safe a «4lar and aeckUoa wM«h had 
jnot been bought frpm the mfortoniU 
Prinoeos dl Panto lor a rldicalonaQ^ 
ftom Tbc thing ifaa readily #wfh ‘. 
frouft. Bat, nnfler tfia eltciimatahcem 
000 wooM fleich title mennsloiif, ^^tton. 


MUord axaaBtaed tt eritioallT and wmtt away 
uylng that h« would oonakler H« aaaHy 
hod faiuHod aometbing moM exiwnalva lot 
bln beautiful fUooa* 

Poor Amalfi ut In the brine liar aavoral 
days before milord deigned to put in an ap¬ 
pearance again, Thla time he had made up 
hie mind to take the thing, After aB* it was 
money enougb to spend on a woman** throat 
But he would have to arrange to bring the 
money from fait bank In Rome. That wodid 
take four day* Su then 1 I«et Amalfi bring 
the trinket to the Oeneve at 11 o’etoek on 
Saturday and all would be well But tbo 
whole bnslnees must be a eseret from the 
niece She must under no ciroumetancee see 
the necklace or suspeot the jeweler • mionion 
On Satarvlay Amalfi appeared and was 
ushered up to the room of the milord with 
vast ceremony He found hie diatinguislua] 
client waiting for him They aat di^n at 
unce and tbo dlnmonda were paeeed over to 
milord for a lust insioMstlon Ha had them 
In his hand* passing a critical eye upon 
them, when there came a light tapping on 
the door and a musical young womaQ*a voice 
calling “l^nclel tTncIel* 

Milord ■pun about in a twinkling toeeetl 
the diamonds and tbelr case Into a drawer of 
the cabinet, beside which he had been fitting, 
took ft key from hte pocket, ostentatiously 
displayed It to Amalfi and Io<ked the drawer 
He was none tou mift, for the resplen 
dent niece openod tlic door wlthont farther 
ceremmiy and camo Into the room annonne 
ing that milord ■ taflor hod been waiting 
some time in the oUiur room and woa him 
Ing 

With a wink at the jeweler who bent n 
favoring eye upon this young charmer, milord 
remark^ that his niece would entertain 
fiignor Amalfi while he went to appease the 
tailor 

The jeweler and the beauty sat and chat 
ted They chatted of this and that Tbcj 
nuitfa] They grew a little restleso. Tlie 
Indy retlcvml the situation with slight on 
quntrle* which rallied the flagging patience 
of the Jeweler Again they chatted and onct 
more waitcil At last the girl grew impa 
tient, Bttid that the tailor was an old bore 
and went to summon her uncle 

Rignor Amnlfi waited alonn now He 
wnltf^ sn hour Then be summoned the 
hotel proprietor who RMUred him that hi 
hud seen milord go out wLih a gentleman 
and milady soon uftirwards, evidently in 
quest of her uncle Amalfi mentiuned the 
necklace uud Indicated that be had seen the 
thing lorkMl into the drawer of the cabinet 
Tbo landlord threw up bis hamla in horror 
hat au ab«<ird fear of Amalfi's! ^ by 

theoe peoiile wore finer thim spun gold It 
WAS the way of great folks like these to be 
forgetful No doubt miloni had gone o# on 
some tangent and bi* nieco wgs seeking Mm 
Til l Amalfi contain himself Besides, wereu t 
the dlnmonda locked in the drawer 
Content onoc more, the jewsler relaxed on 
a couch and waited, the hours passed, then 
the day At nightfall be wonM be put off 
no longer IaC tho Knglishtmiii like IC or 
not, be would uot go home without bis dia 
mnnds and be must go home He'd break 
into the enbinet and if milord wished to sue, 
let him try it 

A poker was procured and the draacr 
broken open There lay the jewel cose. Jeer 
ing ofien with Its oatin throat But the dia 
mohds? 

MUord had merely steppod around Info bU 
niece's room, pulled out the trick drawer 
there reachod in, taken the diamonds and 
gone upon Ms way And the beautiful niece 
having allowed her dear unde to catch the 
boftt, hiirriod after him and took a train 
going In the ofiposlte direction AU her ef 
foets und bis, excepting Some empty trunks 
had been previously removed and there was 
nothing by which to truce these eabfmr 
thieves. 

T&Uiif the Stenchee Oat el 
Industry 

iOtmUauad from pagg 97$} 

that a cuMo Awt ot the carW wfU tain 
up, the dlstiUatioB temperatures neoeasdry tu 
recover It from the carbon. aUd like fadroro. 
But the largest InstaUation for this purpose 
handles only about 4,000,000 cubic lest d^y 
where a garbage tednotion Msat for a bis 
city would ntqtttre the bnncDiiig ot twehty 
five or evrii a hundred tfmea tac rolume of 
««*• > 

The Jvtaat gfiscHae-focoVery tdsfit ua^ 
from iilim to twelve tom ot ^ oarboo In 
tkrfo diffeniipt abaorbsrs. onlt two At them 
worklnf at g time, a tIjM i 
dfaitiM* Obit «|i| 1 
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reduoUon works would need towers aontnln 
ing tt good bau7 tons of the cocoanuc char 
corJ, a ooneideraUe loveetment However 
l>r Ctuinay says that when the ofaeDilxC 
knows the stenoh losd* fsetor of this par 
tioular uubaoce, probably bo can xo arrange 
bis carbon sponge that smaller quantities of 
carbon will handle larger volumes of gas 
btdng nrraugrd so there is more exposure 

aurCsoe. 

Tbe cost of tbe carbon sponge ts not so 
srrlons ns cortuia other factors Once 
bought it can bo used over and over, but If 
power must be used tu force several bun 
dred million feet of garbage gas dally through 
an nbaorbhig system at high preaanre etnn 
if it cun be done as cboaply aa two ceiitH 
pt r tbousniid onhlc feet per dny the power 
charges would come tn several thousand dol 
lars a dav, which is ttm expensive Tliere 
fore the cnglnotirlng design must''bo worked 
out with a view to keeping the power re 
qulrements at a minimum 

The bare suggestion that offensive odors 
can be eliminated has arousefl grout interest 
among manufacturers in the sdgmatlxed In 
dustries, indicating a willingness to make 
their plants inoffensive as soon as scionce 
shows how But at present the efaouiist, sur 
rounded by eager queatJooers who want to 
know what can be done In this case or that 
aaka for more time to get facta like those 
of the stench load, the power 4H)st of handling 
gases, the kind and quautity and absorbing 
capacity of carbon for dilfereut purposes 
and other problems that require further re 
search. 

Instead of burning or rendering garbage 
on Ttnlian scientist, Dr Giuseppe Bocenri 
Himply calls mlcrobeH to tbe colork and letx 
them Disko an odorless humus for tbe gar 
dens out of kitchen leavings, stable manure 
lawn cilpplngn fallen leaves animal car 
Casses and other wuHtes found in the garbage 
can Fermentation does the work inoifen 
sively The fats and tniiknge are lost to be 
sure but something useful is left neverthe 
leas, where Inciucradon destroys everything 

It is an improvement on the farmers 
tasnure pit and the compost heap m your 
backyard where you pile grass clippings and 
leaves to rot f>r Bowari first worked It 
out for Italian farmers and the principle 
was adopted by municipal authorities in 
that country eight or ten years ago Coal is 
too expenitive In Italy 4ir (Ither indineratioii 
or reduction, and dumping garbage in such 
a crowtlcd country Involves exriensive haul 
Ing So the IJeccari system successful there 
Is now being demonstrated in France, Eng 
land und thi country 

By this system the garbage carts back up 
to a Beccari rymothermlc cell” and dump 
their contents until it Is filled This cell is 
Beocari's invnntlon It may be any else 
from one cubic yani up but for city use 
there is a standard cell about ton feet high 
and eight by nine feet In width and length 
built of tight masonry or concrete tightly 
cwvotcd to prevent the escape of mlors 

The thing la practically n stovt In vhith 
garbage burns bv feritiLiitation or bacterial 
action instead of fire Fur there la n grnti 
at the bottom upon which tbe garbage rests 
and nir ducts for tho creation of a draft 
and Q short tov^er corresponding to a ihira 
ney The cells are built in scries and after 
one bus been filled and Hosed the tempera 
turn of the garbage rises to between 140 and 
300 degrees Fahrenheit, remaining hentiHl 
for about twenty days, acooniing to^he sea 
son and weather, and then slowly coolint, 
down In from 30 to 45 days it is opoD<td 
Nothing if left but a moist residue resem 
bllng loam which, a hen dnsd can be used 
to enrich garden and farm soils like com 
post The carcass of an animal put Into one 
of these cells Is reduced to the skeleton, free 
from flesh and cartilage Fverytbing in 
garbage except bonei crockery, glass, metal 
and the like is reduced to this residue 
which is odorless, and better than compost 
or manure from pits as a soil snricber be¬ 
cause It contains some nitrogen phosphate 
and potash The g&fcs generated during the 
process pass throngh tbe tower where there 
are ^baffles * or shelves with layers of absorb' 
Ing earth and sulfate of iron that catdi and 
fix their volatile nitrogen and ammonia for 
fertiliaer ThU asoaping gas if mads quite 
odorless* OorbagB in these cells has, for 
test purpose*, been inoculated with disease 
ferms ae virulent as the anthrax spores, but 
at tbs end of twenty day* the germs had 
been utterly dwtroyed 

Then, there are great things t-doing in tbe 
meat packing industry, long infimoue in this 
matter of industrial perfntnes, and damned 
by and large for them 

I other daji a chemical engineer con- 




Waterman's\ 
Spoon Feed \ 

tFs#sfi/sW> 

FoUows the principle of 
human breathing—Inhales 
air and exhales ink In exact 
proportion to the speed and 
pressure of the writer — 
never too much, never too 


The €sact /sng/li, 
depth end position 
of channel ways and 
pockwr* tMos f c^rf/- 
icaily dstetminsd In 
the i>Vatemum Re* 
search Laboratory 


Waterman*# Spoon Feed is the only soundly 
scientific fountain pen feed made — the only 
one that holds in perfect control the flow of 
ink from the barrel to the point of the pen 
without skipping or blotting 

Si*e for 8i^e, Waterman’s Ideal Fountain 
Pen is the most beautifully proportioned and 
finely balanced of all writing implements 


w 

Fo 



en 


**The ^addy of Them e4//” 

Tk* aiost Popular of all Vacafaon Companions 
aso Commencement Gifts 


Sold at Resorts, on Ocean Liners 
and by Best Dealers the World Over 




r«o u 
wtrh 

cup Coe 


No n 
wirh 

cup Cap 
S3 75 


L. £. Waterman Company, 191 Broadway, New York 

Chicago Boetoik Sun Francisco Montreal 


u OS eel oS^ fRarainfS m M peg* h«v« me rnSenment In 404(0# wttk IMsi plw mssMssi Scinmne MmoicAir 










428 


SCIENTIFIC AMERICAN 


JUKI, 1924 


n«cte«] with that induatry mada a prophecy 
that protnlMK a revolution 

He said that within two yean every auc- 
ceflafol meat pHckina plant of any «ise would 
adopt a new procese eliminating obnoxioua 
odora, and tlint the »oap-rcndorlng worka and 
garbage diapoaul plant would soon fait into 
line behind the packen 
It may take more than two yean, but 
otherwise the prophecy aoema conaervatlve, 
for toilay tltla prouwa in furemoat In the 
thonghta rtf packing hoiiae people all over 
the country It la well worth thought, bo- 
cauRL it promiaca to cut down to leea than 
one half thiir primiit overhead expenaea, and 
give them more htgli grade products to aell 
There ia reullv only one departraent of a 
packing eatnbliHhmont that gencraten often 
Hive odorH*-the tank bouse Otlnr depart 
menta are preparing foorl under fiovernment 
Iiiaper tfoii Olid ha\e the appetUliig fragrance 
of till- butcher shop and kitchen The tank 
houMu hundlcH w hot enn t be uhinJ for food, 
tiiriiing it into (w>np grease and fertihricr 
and jiiat to bo certain that the soap grease 
will he made Into soap it la gem rally do 
iinturerl anil made uneatable beforehand 
There are four ways a plant eugimer 
oncL said In which prodneta leave n packing 
house They go bv team by railroad down 
the sewer-—or out through the tank house I* 
liutchcm admit that this part of the plant 
hna been moat negleetml, though its oiiura 
ha\e bi'cn rixlueerl liy quirk handling of ma 
tonal and croDstiint rleuni ig iu recent veora 
NevertheJew millions of poiinda of gooil 
fiMtd little, through nigleet, gone to the tank 
house and the nature of the mutenuls hnn 
dlul together with the metluui of rendering 
them with steam, has made bad amcIlH in 
et itnblc 

Now thlN ni w proceHM eolletl * dry rfiudi r 
ing hflM been deviJotanl by Myrlrk I> TTanl 
lug, RiiiH rlntendent of n big t'hicago moot 
pocking establishment and it has Jeil John 
I* Horris a chemical engineer to make the 
nboM propheev 

I’he idea is something like this 
Around the ribs of meat animals there la 
fine fnt and tallow, easily rendered for foml 
by cookint, in its own Jiiici' iu 8ti am 
jacketed kettJis m mother usiil to * try out* 
leaf lard Hut tliiit is only 15 per cent of 
the fat ill tin. animal There in a lot more 
in the trimmings, bonen and varioua parts 
that Ho not go into tin butcher’s meat 
These hnvi be« n sent to (hi tank houae and 
put through a wet rfndering” procesH hi 
mg i‘onke<i witli a cnnsidernhlo volume of 
water in n cIosihI pressure tank Sueb fata 
are high in acid strong in flavor and odor 
and unht for foml The tank water in which 
they are cooketl is heavy with meat aollds 
which are extracted and ilried making tank 
iige The odor of tankage Is so bud that It 
IS used chiefly for fertiliser though it could 
be used for stock and poultry foiai if of a 
better grade bringing more money to the 
pucker and the fnrnur 

KVir years pocking houao men have Hoiight 
some way to get rill of the tank water, which 
ia blamnl for all the stench and wnstn of 
the tank houw This new dry rendering 
proivaa liundles tank house materials with 
out water it extracts the fat by roasting 
instead of boilmg anil changes the odor of 
the tank house from a fertiliser smell to one 
of cooking The trimmings bones and other 
material are first ehoppml fine in a haabiug! 
machine and Ihtii cooked iu a revolving 
kiln that k(>ops them in (*onatant agitation 
>\hcn aiiffiriantly cooked they go to a per 
coiating machine the invention of Mr Hard 
ing that separates the fat from the ‘ crack 
lings ” Hitherto it has been impossible to 
get tt satlsfaetory percentage of fat out of 
the cracklings by nnv dry cooking process 
blit this percolator iloes the work experts 
say Besides yielding more Industrial grease, 
and a bettpr quality without offtnedvo odors, 
it leave* crncklingH instead of tankage to be 
ground up into stock and poultry food^a 
coarse grade of Philadelphia acrappte" for 
the cows and chickens, as it were 

Hverything that go«a Into th« melter la 
fresh and sweet and cotnoa out fresh and 
sweet Tank house fata renderwl by this 
process, though used only for industrial par- 
poaea, arc in many cases of food quality 
And more food fats can be saved from th« 
tank house by dry rendering Bsaides mak 
ing bettor products, and effecting marked 
economies iu labor and fuel, tkU procaos 
makes the tank house a pleasant plane to 
work, where heretofore it has been avoided 
by everybody in a packing estsfalishment ex 
cept the folka who had to work there» akd 
they have not always been the tMst kind 
of workers beeanae nobody wgntod tbgt sort 
of job if be cooJd hold ffown h pteasantef one. 
AnodMr odor that ssems sdtsdiOed for 

OWML Mom bat ear aiMCevssmest. In #>sl>af w»k Ikaw pissfs s ws tifs imm/rn. 


FACTS ABOUT A FAMOUS FAMILY 



lavignihcant part of a car. but 
when 500,000,000 of them are 
Uicd in a year, they run into a 
large sum of money 

Big little items 
in the family budget 

About 70 per cent of the parts of an 
automobile consists of small bits of 
hardware, such as washers, nuts, 
bolts, screws and pins 

These arc small items in a car’s con¬ 
struction, but they represent large 
Items in the family budget For in 
a single year, the General Motors 
family uses 500,000,000 lock-wash¬ 
ers, 250,000,000 screws and 100,- 
000,000 pins of various kinds 

By standardizing these minor parts 
for Its divisions, General Motors 
effects large economies which con¬ 
tribute to the quality and value of 
its cars, and increases the sources 
of service to their owners. 

GENERAL MOTORS 

Buick Cadillac Chevrolet Oakland 
Oldsmobile GMC Trucks 


Chssified AdverfiMBwats 

Ths Mark€t Pfooa for tAa SimU 
AdvorUoor 

Bate for advartlolng in this atet i o n IS 
cents par wnnL for each bMcrtkm, 
in advanaa, Minlmiim apaat asoapiahia, 
20 worda. Rate mrd giving alacoonte for 
nurabar of laad^nt aent tm raqdwt. AiK 
vartlacmente for tnMrtloa In tb« AagUte 
tnua aboold be in. our offioo by Juan 20 


eoooptete 


advertise I& 24 Bto Sonday Nawnpapai^ 24 
* —- HalpM Galdo IL^na 1000 uubUea- 

•tamps Wade AdvvrUalnff Baltimore 


words, 116 






BIG MON^ and teat wfjMi every owner boyk 
gold initials for his anla You chance 21 6U make 
f] 44 { 10 onwrs dally easy Samflsa and in- 
forraaUon frae. World Monogram Co X>ept. 81 
Newark. N J 



$80-1200 A WEEK. Genuine QoU 
store windows. Easily apollod Fr 
Liberal offer to general air^te. Met 
Co 440A North dark Chloago 


Letters for 
Sampfea. 
io LMter 


ietalUo 


TELL THE WOHl^ WITH SIGNS. Our urn 
uine gold window sticn are an exocileni 

mnnvy making pnrpofittlon for hamty men. lUann 
Sign Syalein Bethune Ave Detroit Hloh 


MAKE MONEY ailveHng mirrors, all klnc 
nlatlng knives spoons, auto headlkthls. 
rurnlancd International Laboratories SO# fifl 
Ave, Dcut, IIA New York 


kinds 

fth 


AMERICAN MADE METAL TOYS AND 
WOVELTIKS 



MANUFACTURERS on lanca scale and horoa- 
workers wanted to manufa^re inttal tors and 
novelties. Barking Dogs Wag TaU rups, WiW 
ibilen Indians Bird Wrilstlea, 
1 Toy ^Idters, 
lathing 
JilUtiea. 

Guaranteed casting forms, complete outfit, fur^ 
niidtcn manurarturers from fG 00 up No experv 
enm or touts necotuwry Thousands made complete 
per hour 1924 huilnese starts now We buy 
goods all yipmr *nri pay high prices for flnisheq 
goods Cash <m delivery Contract orders plaowi 
with maiiu^Uirers. Special coating forms maoa 
to order Catalog and informalion free “ 
spondrnce Invited only if you mean buslneM 
Cast 1 mducLs Co 1898 Boston BoadT Nei 

DURiNEDs oPTOmjwmr 

YOU CAN have a buoinesa profession of your 
own and earn big Income In service less. A now 
system of foot oorroctlon rcadlty tamed by any 
one at homo in a fenv weeks Easy terms for 
training openings everywhere with sU the trad» 
you can attend to No capital rMuirod nr goooa 
to buy. no agency or soliciting Address Stephen¬ 
son Laboratory 28 Baek Bay Boston Mass. 


CUMISTEY 


PS' 


ra flcxpertene* Special attention given to solv- 
chtisnioal problems and designing fomuloa to¬ 
st jpartlcular requiremente. Ghenleid Bsrvteo 




IMPROVED MAPE T»V 
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CUadAwl Adyrtii in B nt i—GoteW 


m DfVIMTMU 


ir YOU HAYS A PRACTICAL, ttaafol Invan- 
Uott to .aeU. write ui prompur atatlng adwthcr 

T 8KT L PATCNTR. CatablUhed tn 1900 To 
A Seott 778SA Garaon 

POtt MAUL 

ASaORTED SIZES p C MOTORS ^ HP to 10 
HP Thaae wen uaed by v» In our old plant whloh 
waa in the O. G. dlatrlet. We iruaranM Uiem to 
be meehanlealty good condition Will aelt alngly 
or entw Write for prloea, etc AUdreu W 

Rletc. tiff Elrctric Ventilating Company 2S&U N 
Crawford Avenue Chicago, JUfnola. 

OUTRIGHT SALE or on royalty besla U S 
patent rtghta on an original Invention for propel 
^ Couj^bin 209 W llSto St 

PATEINT RIGHTS for Sharp a tapping machine 
Will top water and gaa maliia under preeauro 
Patented In United Slates Canada and Uexlro 
L, M Bldoie, 910 Sonoma Street Vallejo Calif 

'at" great bargain all foreign'patents. 
Pocket aewing device Big monry maker C A. 
Myera Company 6924 Woodlawn Avenue. C hi 
oago lU. U S A 

U 8 PATENT No 1481016 Container-lining 
fnming device Appltrablc to Jeo cream or other 
InihisUy Hermann It J.canhard Halirdon Pntor 
Mim N J 

LAN«UA«E« 

WORLD^ROMIC SYSTEM Masttrkey to All 
Language^ Primers 91 94 rarh language lio- 
hemlan Bulgarian Canloneae Danish Dutch 
EngUah French German. Hungarian Italian 
Japaneae, LaUn Panjabi Polish Portugui'sn Ru 
manlMi Russian Spanish Swedish rranoiincia 
tlon Tables 80c each tanmiage Dlctluuaries, 

tpammars, 4 OOO langui^s Afrosemlttc, .Amerln 
die Eurjadle Indopaelflr Siberia Sin Indio Iah 
Q iage^ P^bUshing Company 8 West 4(Hh Stre^-t. 

aiAIL ORDER BUSINESD 

START MAIL ORDER BU.INKSS—Pradical 
Information oonoeming its wonderful optiortunities 
obtainable through TOF MAIL ORDFIr NFWS 
Amertea s laading maU trade publication Yearly 
Mufae^iption 18 00 ‘kkniple 250 Booklet free 

MAIL ORDER NEWS 1642 Bristol Bldg N Y 

$B0 WE^ evenings I made It mall order 
bualneaa. Booklet foi stamp u Us how Sample 
and Dton 26 oenta hnw )2 artlcka worth |a 
Afsciff Scoti, Coboea. N V 

MANtlFACTURCSfl 

UNUSUAL OPPORTUNITY (OR DIES Stomp 
ing Dle-eastinff plating enameling screw ma 
chine and wire pruducta Reasonable Large ex 
ceilent equipped factory Metal Ciwft Manufactvr 
Ing Co. Box 2S0S Chicago. 

MISCBIXANBOUS 

THE FUEL QUESTION SOLVED Through 
rtjwnUy patented chemical process any grade of 
liimlte coal can be briquetted ao aa to oompfir 
with brat grades of bituminous and anthracite 

coal Brinocta wiU be made and returned for test 
of any ewU aamoleii. free of charge This pmcMs 
can he obtained by gimrantefd royalty basis or bv 
state or Territorial righto For further Informa 
lion addreaa Georga W Love Mohrland Utah 

GENUINE Indian made baskato blanketa. beat 
on earth and wampum Wholesale prio^ onto 
loir« mailed free F^ncis Ollham Kelseyvillo 
California 

POSTAGE STAMPS 

14 VARIETIES Cuban stamps 10 «nts List 
*tf 6000 low prietfd Ntomos frm Cibbers ^mp 
Co. 111^ Naeeau St New York City N Y 

SALESMEM 

MAKE 9100 WEEKLY IN SPARE TIME 
*ha4 m pabilci vimnts—long « 
ing Mis. Two sales wopkiy pays liOO nrolH No 
big InveiitmmL no canvassing Marpe of ^o- 
nho made 906IS fn one month Rep resen to tlvn 

wanted st onoe. Thr Ozarka pUn Is swiping 
the emmtpr—write today giving jamo "f 
county Osarka, 624 Washington Blvd ( blcsgo 

SELL COAL In carload lots. Side or main line 
FxperkDce unnecessary Barn week's p«y In an 
hour liberal qrawmg ^swunt 

Washlbgtxm Coal Go 838 Coal Exchange Building 
ChlGXgo. 

Book Shelf aearing 

clcsr our shelves wc are, 

1 otFenng & number books, 
many at attrsctivc dscounti and all 
•tandard works of reference and 
usefubesi. Wme for hst of tides 
andpnees. Wsshallbegladtogive 
sddmonsl detab and invite inquiry 

SGBimnC AMERICAN RUB. CO. 

SI3 Rt'osdway ^ Now York 


elimioatioD 1« th« 'Ashy* im«ll of the Aah 
awrket, wharf and flahinx vowel ThU haa 
been a handicap for yean In the Ash dealer^s 
builneae, tarnlng away cuatoihera Popu 
larly^ it le a humorous subject, but people 
ill the Asti buslnoM do not Roe the Joke 
For landlords refuse to ront property to fish 
<lea1ers, nmnidpalittca bauish Osh houses to 
lonely places, and the restrictions and laws 
Imposed upon the industry for its smells 
have been a serious handieap in its develop¬ 
ment The fish business In thU country Is 
nn undernourished infant Industry for our 
|)er cupfta ennsumption of that food is piti 
fully small And the smell of flsh more 
than any otlier single factor, is held re¬ 
sponsible 

Science finds the odor of fish highly In 
teresUng ' 

You know of course that when yon catch 
flsh yourself, clean them immi^lately and 
put them right on the fire, they are nut 
fishy citlar in smell or flavor You bavo 
said *Tlmt in bei anse they re fresh * an i 
let it gn at that But science says you may 
ha\e Just as good fish devoid of the fishy 
odor and quit* frvsh in flavor, days after 
they liavo been caught—vt«, and Vhceks if 
they come out of cold storage—provided you 
understand what causes the fish odor and 
get rid of it 

Fish have u natural slime that makes 
them slippery This is a coating that pro 
toctH them ugainat bacttrla us the skia of 
an apple protects its flesh from decay molds 
Small fish caught and thrown back into the 
water arc freqneiitlv uttuckml by diseases 
because their protective coating has bot»n 
broken in handling \\ hile this slime jtro 
tectH the living fish it is itself inhabited b> 
btlwtcu 7''i and 100 i1 iff< rent families of 
oceanic hai t( ria about one third of which 
arc cuiiipurablo with those that cause decay 
on laud in meats and otht r foods FlMh 
taken from the water w dl be sterile for 10 
or 12 hours Thi n the slimi growing warm, 
and an excellent ndtnre medium stimulates 
bnct^rinl growth whieh penetrates the skin 
and fli'sli And then s your fishy smell 
which isn't chnnicterlstit of fish at all but 
due to bn«l hiindllng It can be elimiiioted 
by btitcln ring ch unitig and ctadiiig fish ii« 
soon As tin v are < aught 

Tills duv( toils rigiit in writh an interest 
ing new sales methml that has lotely spniug 
up in tin fish husimsH Instead of soiling 
flsh whnh thtlr meat Is cut off In bcptielcss 
fihts wrapiHHl in wuUr prtiof parthnnnt 
pupt r and sohl ready for cooking Those 
fikts arc »« devoid of odor that they can 
Ik k( pt in a groctrs ice box with butter 
and Hk hutcht r and grocer are able to sell 
fisli giving wider distribution If a hoiisir 
wifi wants boiled fish slu can cook It right 
111 the parchment pajier and nobody will 
know slu is going to huvi fish for dluntr 

Inhere is tiuutlu r w ay to got rid of the 
hshy smell in markets on wburvcs and par 
tieularlv in fiNhing v i iwtls 'ITie otlor of a 
will s<nrfoned fishing vessel tumbling around 
out at *« a doesn t bother peoide on shore 
but It Is sonu thing that hshermeii have hud 
to put up with for hundreds of yeans 

‘ When it U g<dng full hlaat ’ says Captain 
Frcileri*k >Mllinin Wallace the sen novelist 
it will blinkMi white paint make a lamp 
flame turn blue and discolor rubber boots 
1 could write n monograph on bilgL pir 
fumes 1 ve sniff« d cum dr htlt/e on th« hali 
bnters nnd trawlers of tlie North Paeitic,' 
tin shnekers haddtH kers and Rteuni trawlers 
of the North Allautli the red snupiier 
smacks of the Oulf and a ft w others In 
fsime craft it is strong enough to make a 
skunk die of vexation nt being unable to 
snrpnsK it or make u shark eough or turn 
tin. stomach of an ostrh h 

To git rid of this odor fishoroien rip up ( 
deeks tiikt bnlliuit out and st rub it witbi 
lime, liint wash the hold and havt a sweet 
ship for oui. out going voyage but ns soon 
as hsh nre caught flgrtin, the bilge begins 
to get fouL 

Besides writing novels Captain Wftllaeo 
edits H fishermen h trade journal and not 
long ago set out to w e what Hcieiicc could 
do to demkirixo tho fish industry lie stiit 
out a chemical engiuwr M M Stone, with 
one of hie sub-evlitom to make a study of 
bilge water in the fishing vcssoIh that come 
into noBtou harbor Sampk’i of bilge water 
were taktii allowed to ogo m vi rnl days ex 
amiued and found to cuutaiu organic matter 
in suspension that gave off •ulfiirottcvl by 
Urogeu—which Is the odor of a bad egg 
What Paptain IValInre said about white 
palut wos confirmtsl chemically for white 
point contains white lend, and that Is soon 
blackennd by sulfurettod hydrogen The 
; chemist then made experiments with differ 
I (CosHaaed on page 4*^) 



Sir 6A/6 Tmetor 1 rucis ktui It xtmt trmlctt fot tht If alj*rf Paper ( «m»aMy 
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GMC Tractor Trucks 
Reduce Ton Mile Costs 


For transporting volume tonnage—for haul¬ 
ing jobs where loading and unloadmg is a 
slow operation— 

GMC tractor trucks provide the means of 
utilizing a power unit to its full capacity, and 
at the same time they reduce materially the 
ton mile cost of hauling. 

CkMiaid^r the Weklorf Paper Products Co of Minneapolis, 
tnenulacturers of cardbtMrd cootsiners. Six GMC trac* 
tor trucks with semi trailer equipment are kept coo- 
atantly busy hauling from six to eleven tons. 

Lika switch engines, these tractor trucks‘^spot’* the seml- 
treilers anywhere to await loading with scrap paper and 
Ukewiae leave them for unloading new containera. 

The saving, because of the flexibility of this 
equipment, is at once apparent Further sav¬ 
ings are made possible by GMC tractor trucks 
exclusively, because the famous GMC Two- 
Range transmission provides speed over good 
roads, and pulling power on bad. 

Ask the nearest GMC dealer for definite facts 
and figures on the economy of tractor trucks 
in hauling volume tonnage, or write for 
special booklet 


General Motors Truck Company 

Division of General Motore Corporation 
PONTIAC, MICHIGAN 

in the Domfniem of Cana^ ^ ^ ^ «_ 

Cmnorai hiotor* Truck Company of Canada Umitvd Oehauia, Ontario 



tHetrihution Centers at 


*MlnnMpoll* 
ufcee 


•pswysv 
Mtrolt 

Houeton 
*1ndlafispotlB 
Kanau City 
*Loe Anselet 
*LoubTlTle 
Lincoln 
London Ea#> 

•Direct Factory BrancHee 


•MUwiuL-- 
Montreal Quebec 
New Orleena 
♦New York 
Oahawa, Ont. 
^Oakland 
Omaba 
♦Philadelpbla 
Plttaburgh 
Portlaad 
Parkenbnrg 
♦Pontiac 


Rocheater 

•5t LouU 

^San Franoiaco 
*$MCtla 
♦Spokane 
Sidt Lake aty 


is*? 


an Antonio 
Sbreveport 
Toronto Ont 
Vancouver B. C 
Waahlogton 
Winnipeg Man. 


(^eixl Mototj 

'Bndcs 
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%fire beauty of Tone 

use 

Federal ^^dio T^arts 

When only Federal Radio Parts 
are used in your receiving set, the 
beauty of tone and clear speech 
reception is exceptionaL 

Behind each of 130 Federal Radio 
Parts are exacting stahdatxls and 
traditions of over a quarter-cen- 
tury’s leadership m the field of 
tone reproduction. 

Insist on Federal Parts 
when purchasing, 

. cOcral 

Standad^^QIQ Rmlncts 

A a«Jl» Work ftiM MMitc* 

In NvoUlNf pUfaUa* SnU hy Pwdtrml O^aitn^lSe* 

In Cmnadat J5c 




n< simM r>fct Nf a* ffMil ar 

RADIO 

RECEPTION 

Tfw Radio ToU, Huog^ radio ta- 
k|^Mmy and pukbc broaocaitint, hao 
him laift^ MumaEal lo aitaNdi> 
■If tbs new and wruainj uHovoil to 
Mmamfy attuood to Radw Tim be. 
siadouff propNii B Radio itu broc^ 
abotf the dcw l optoeol radio raoeir- 
wif lawhsii m cleaiar lawytmB of 
Toioaaiid auac Umugbout Uw broad 
call world 

CiummfhaBi Radio Tube* are tha 
product of jrcan of raaearch and ex- 
pcnmealal work bjr the eopnoaf i of 
dial grbat acteiiftfie ornnltatioo the 
Ramarch Laboratorj ol the General 
EloctTK Coaptny 

Thare ■ a Cumuaohaa Radio Tuba 
dci^piad to nael k raquwemaaia of 
your paibcttlar Mt—aak your doaln 


PATUrr NOTH! 



CunaUahua 4(HMte Dita Book fully nohlnlnf 
c«ro and nparaiUHi of Radio Tubn now avetUbla 
by aendlnt lOc In atampa lo San Prai 


inclaao 


:sE.- 




•XT" 


^nMufiO&llSfbaaai^ 
IfWUSSXnSI 

£3U»r‘^»il 


Radio Notca 

Lichtnlna and tha Aataiina.—^Anothar 

fk 11, winter and good part of the spring havt; 
rolled by and we are back to snininer days 
and electric atonna, which nro the enrae of 
radio At tbo Brat algna oi warm weather 
many radio unthciHiaatii pnioeed to take 
down their antenme, for fear of the light 
Ding hasurd IteC accorUliix to Dr J H. 
IVllinffcr, chief of the nidlo laboratory of 
the Bureau 0 / Standards the lifihtniDg him* 
ard Is practically ml Only for outaUle'* an 
teiiiia need lightning protection be constd 
ered at all he nays. It is very aimple A 
■mall und cheAp devlcti called a lightning 
arroNtor should bo connected between the 
antenna and the ground wire on receiving 
seta An antenna Is no more llki ly to bring 
lightning into a house or apartment than 
are oxorbead telephone or electric light wir«M 
The principal hasartl from anteunaj ia from 
atrliiging outdoor antrnne ofcr or near aloe- 
trie light wlroH A number of penionR have 
met death by olectrucutlon from this canoe." 

Coiivenietit Power for the Radio Re- 
ceWer is now available in the recently 
introfluced * Uiilpower’ unit of a well known 
atoruge battery manufacturer This unit 
combine* a epectot form of chemical rc' 
charger with the inmul storage batteries for 
the hlament and the plate ctrciiit* of tbo 
rectlvlng aet. The unit ia poruianetitly con 
nected with the electric light mm ket, no that 
it la self-charging ami will "float Id oii the 
line and the radio Ijfrtener may dm* the 
lighting current direct so to apeak, proi>erly 
rectifiwi and reduceil to the required volt 
ages The Dnipower unit is kept at full 
potential by fn>sh uirrent coming in as fast 
RN the set uses It up Thus an owner may 
operate twenty four hours a day if ho 
wishes. No battory Lrackling biuuiidg or 
fading out such os occur when batteries are 
Just too goml to throw nway 1 m txiierieneed 
The rocei>ing set is always maiutainefl at 
its utmoat efficiency so far as the batttry 
current is concerned The new unit will last 
for yoars, according to the innnnfaetnrer It 
comes in a hBtt\v oak case with connections 
grouped in a compact plate at onr side 

Spark Interference comes up for dla- 
cufwion In the April isaue oC Hndia Hroadrani 
We arc told that the troublesome spark 
signals slimild not bo so disturbing to us 
because a IW)0 kllmydc signal (fkX) meters 
waie length) is far cuough away from most 
brondeast fn^quencics so that hut little inter 
ference should be ex|Kfrleuocd except by 
those who ate viry near the spark station 
But most of the troubU does not come from 
this spark signal fn^uency For some reason 
better known to others than to ns many 
spark sets noar New York Harbor ore oper 
otoil on a frequency of fWfl kilocycle (4BO 
meters), right in the mldille of the broad 
cast band At a recent mendng of radio 
experts In New York repreaenting the If fi 
Department of Commerce the Canadian Oov 
emment and the commercial radio oompa 
nics, it was agreed that spark transmimion! 
should be done away with as soon os prae- 
ticablc (perhaps within a year) and that 
the fldA-kiloeyclo froqneney should not bo 
uswl at all bv ship* hi Amencan waters. 
This Is a most admirable achievement and 
wo are sure the radio public is mncdi in 
debted to those responsible for the innugura 
tlon of this change in ship radio tra6k 

Tha Sodion Tuba, cleverly called "The 
Qotden Rule Tube Ihm*qum) It cannot be 
made to osdllate and thus Interfere with the 
radio reception of other* is coming mors and 
more Into use. It is quite lUfforeiit from the 
usual vacuum tube, although it Is alio a 
thrco-elemeut tube Thp sodion docs not 
have a grid or ctmtrol electrmh interposed 
betwoen the filament ami the plate Its 
name is derived from the fact that It ntilises 
some unusual properties of an alkali, atich 
as sodium, and opemfra through the flow 
and contrfd of ions. The input dreuikof the 
sodium is connected between an electrode 
colled the "cflllector ** which corresponds to 
the grid of tbs ordinary tube* and which I* 
bent into a TJ-sbaped plate that pariiaHy anr 
rounds the filament with Its open ride to¬ 
ward the anode of plate. The outfiut cir¬ 
cuit contain* the usual head tclephnnes or 
transformer primary and "B" batteries and 
runs from this pints or anode to tha fl|a 
ment Tlie output of the aodloti Is a vary 
ing plate current In ^ckHtlon to the collec¬ 
tor and anode membna, the aodion tube eon 
taina 1 non Inducrive hntsr coll which la ill 
series with the filament and la entirely «n<^ 
dosed bstWNciK the tube hod an Onlsr g)aa» 
envriepe 



Burgess “A” Battery 

Introduces a New Silent Partner 

Wetffa CJtol ha*a oscilM mf Mss —smm hsishc—esma 


BUMISf MTIIRVCONMIIV 

SMsiHnaa OCV RATTMtU WAwuMkarassNs 
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IMPROVED/ 

The popular Pacent Forty Plug scores 
again 

i You will appreciate the 
shock-proof D^ing at the 
base or the neck—the bril¬ 
liant lustre of the new case. 

Better than ever—and the 
price is still 50c. 

Pacent Electric Co , loc. 
22 Park Pises, NswYofk, NY 
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EASY TO LEARN AT HOME 
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sStfokeoteof mdlola w«^ Berritfiit m atm 
■sd dUgfami fiirsUliad frsa aracd^werk 
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WlMit iritb th* 
floiWW ^ »• 'toiitrbn# 

^ M th« dovfllopment of ^ndlo- 
cfrcttlti and r«to drcnlta, It 
ba<!DBM poMUi to produoa comnoot *eta 
w'hlelt opAfata on mail loop*. No factor 
tiaa had 4 crdater infloanM on thla move 
than tha dry hpttary lubey which makea 
poadUa tha uaa t^f tout, five or aix tnbM 
with a low dry oalla for tho filament cur¬ 
rent Not lottfi ago the writer of these 
linea attended ^ demonatratioo of one of 
the Annatrong aQper>lieterodyDe reoeicers. 
This partloolar receiver baa a small, obluog 
loop inaido the long cabinet the latter being 
provided with a handle so that it can be 
carried about Although the Uemonatrutioo 
was held in the steel encased Woolworth 
Bulldiug, lend apd dear radio ooncerta were 
InteroepM frpfii ^ locul stations and even 
from a station in PfaUadelphla It Is (losi 
dvely tmeanny, this business of carrying a 
radio aet ib^t a room, while a concert 
cornea out of the loud*«peaker Because of 
the (UroctioaBl charaoterfstio of the loop, 
theoe loop sets provide addidonal selectivity, 
which is very desirsble in these days of 
heavy radio trafflo. 

The life of the B Battery depends on 

the following important factorti, ocoonling to 
Q 0 Famesa, an authority on the subject 
L—The quality of the cells in the battery 
IBatdt B lottery cousisla of an assembly of 
a number ot Idantieal celta, each cell giving 
iVit voUa. Fifteen cells are used iu a 
82>/^-volt battery, 90 in a 4&-volt battery 
Before a good B battery can be made a 
good dry coU must be made, and that ia 
no easy task 2 —The slae of the cells used 
in the battery The larger the cells the more 
electrical energy they contain, and the 
longer they last Sliso should be proper 
tionate to use. 8 —^The amount of current 
taken from the B battery by the tube or 
tubes. Obviously the greater the current 
the shorter the life of the battery 4 —Tho 
amount of daily use of the receiving set 
Agaiu, obvtonsly, the greater the number of 
hours the sat is In use each day, the fewer 
days wlU the battery last 5 **The * cut-off’^ 
voltage As any battery la used its voltage 
gradually drupa until a point is renchol at 
which operation is unsatisfaetory That is 
the “cut-off" voltage, the lowest voltage at 
Which thsf act givea aatitfactufy results 
The lower this voltage the longer the life 
of the battery 6—The age of the B bat 
tery when put Into service All dry batteries 
lose energy when standing idle, some of them 
at a quiver rate than others. 7 —The per¬ 
sonal factor that determines, not the life 
(ff tha B battery, but bow long you will use 
it, Is your opinion as to when the concerts 
are too weaL 

Vaewini Tabes in the Making.—Tubs 
making requires grsat care and patience. 
Thors are thirteen steps or proecsscB ia pro- 
ductloii, all of which must be watched dqaely 
in order to aasure a perfect finished product 
A test is mads after each step is ct^mpleted 
and, of course, s test after the tube is com¬ 
plete Tbs manofaeture of a tube is begun 
by spinning a flare ou the end of a short 
idaiB tubs. This tube Is then called the 
'ilars.*’ Flvs wires aro then inserted In the 
^*<lare" Looking at a WD-11 one oan see 
fiye wires in the inner unit although there 
Sts but fbur contacts at the base The 
fitth wire is a blind Insert to supxmrt the 
idats. Tho end of the “flare" Is melted and 
Unebed to imbed the five wires securely 
This is now called the “press.” The five 
wires are aoJct out to their proper lengths 
aM th« slsmants spot welded in place by 
oapert drl opsratots. Tho filament used In 
tbs WD-11 is a platinum Iridium alloy 
coated with chemicals to increase the elec- 
tronis emission Now a small hole is melted 
into the fl^BSs “blank" or bulb of tho tube to 
be^ and a thin tubo fuwd on Its end The 
'‘preesi" Is then sealed to the bottom of this 
“ManV* by waldlDg with a gas flame All 
sir i« then exhausted from the 'blank' 
throuih the thin tube This is done by in 
sertlAt jthe glass tnbe Into a iAmm of rub* 
bev tobing which in turn is connected to an 
a|haast ptnnfi* Before the pumps are turned 
o«, a oovering which serves as an oven is 
over the tubes and they are sub- 
joetsd to a tempscature of 400 d«g^ Oonti 
ggada to drive all gases from the glass walls 
4mA metal parts. While the exhausting is 
ttdhc toi the hUtee aro heated rod hot to 

tho fiees ftm the metal plates sad 
aipOorta, Tbs pompa are turhed off snd a 
flkglUne run mmnd the bottotu-of tbs long 
imt tm.tomt it msltt off and tonns the 
VSM tfc WWD tuba. Tbf tob4 1* now 
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More Power for Summer Radio 


When you take radio away with you— 
take Eveready Radio “A” and “B" 
Batteries, the batteries whose great 
power lasts longer Remember, sum* 
mer's the tune when radio signals are 
weaker 

Batteries do get used up in tune The 
ones you've bm using, though partly 
exhausted, may be satrsfactory for the 
strong winter signals, but are probably 
inadequate for the weaker summer 
signals 

For a **B" Battery use the tkniliar 
standard aiK'Volt Eveready “B” 
battery No. 766 It has variable taps 
for “s^” detector tubes Put two, 
three or four m senes to provide suffi- 
cient power for amplifying tubes 

To light the Slamen ts of your dry cell 
vacuum tubes for the longest time, use 
Eveready Dry Cell Radio “A” Battery 
No 7111 The Eveready “A" will 
astonish you by its long'sustained vigor 


It 18 advisable to use two Eveready 
"A's” connected m multiple for each 
WD-ii or WD'ia tube—tLs gives the 
“economical eighth" ampere dram per 
cell which insures maximum economy 
and longer life For sets employmg from 
one to three UV'199 tubw use three 
Eveready Dry Cell ^dio "A” Battenes 
No 7111 connected in senes 

The greatest electrochemical labotv 
tory known created these famous dry 
cell battenes on which radio largely di- 
pends The expenence of thirty years 
m battery making stands back of diem 
Buy Eveready Radio “A,” "B” and 
“C” Battenes—hvely, peppy, long- 
lived producers of power 

For your hght'Weight sets to take 
camping or on hikes, Eveready has suit' 
able small battenes 

Manufactured and guaranteed hy 
Natjonal Carbon Company Inc New York—SanFranciaco 

Ht»dqit*rUrt far /Udio Asrurv fti/orwwtiffrt 

CftludUo National Carbon Co Lmitrd Toronto Ontario 


InfamaOvc and noney-aavloi bodtiets 00 radio batterka sent free «i request If 
base eny quutioos rcgardmi radio batUTics wnietoO C Pume-s Maiuge, lUdto 
DivisKA,NatloiaJCarbon Coapuy Inc, ilO-i 18 Orton Boect Ung Islamic,ty N ^ 
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Radio Batteries 

“‘they last longer 
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Industry finds more uses for Formica 
every day! 

F ormica hu aoWed many problami for Amarican Indastry, In both tba 
alectrlcal luid mechanical fields. Its applications arc endlasa and are increasing 
In number constantly 

Formica brought the engineer a material of striking characteristics that are useful 
in many directiona, and which were never available in combination before It has 
extremely high dielectric strength, and is the bast of insulators especially where 
high frequency alternating cunenta sra employed. It Is almoet inert chemically 
and is therefore not affected by fumea, moisture or chemical action U has high 
tensile strength, much higher than rubber, and more than equal to fibre It doea 
not cold flow Bag, or dlacolor 

It h»« itolvcd meny pcrplcMins material problems and Improved the ntrformancc of many 
products 

Write for booklet What Formica la 


j 4 utomot/m SfBlAfjsan nf / or i w te o om isT# Jor «p4sei« 
purpotea bp tka nifacbon Gear Company CMcogo 

THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue* Cincinnati, Ohio 

: 5 RM 1 CS 
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All Ybu Want to Know 
about RADIO 

TJTERB is a Radio information mine. It can't 
grow old nor out-of-date It grows with new 
Radio discoveries. It is in loose leaf form and every 
purchaser is a registered owner Every month, by 
mail, you get In printed, finely illustrated, punched 
pages every new fact concerning Radio without 
ektra charge You buy the book once. 


LEFAX 


PERPETUAL 
RADIO HANDBOOK 


was written by Dr J H Dellinger and L E, Whittemore, Chiefs 
of the Radio Laboratory, U S. Bureau of Standards, Washington, 
D C You simply insert the pages instantly and easily in the 
handy pocket size, flexibly bound Lefax Handbook 

It 18 finely, accurately Oluatrated. It has linen index tabs. It is 
clearly cleanly printed. It gives a full list of broadcasting sta¬ 
tions with full mformation about them—and new ones as they 
are established Lefax is a reference and instruction book that 
takes all the mystery out of Radio. 

Ordinary Radio guides become obsolete rapidly Radio is devel¬ 
oping every day Only Lefax develops with it The best way 
to keep up la to own Lefax and get the added facts every month 
by mail See it, examine it, buy it from your Radio supply 
house, your stationer or bookseller 

LEFAX, Incorporated, Publithin 

SaAsom Sc 9th Sta. - •> I%iladdphia 


tka tubes tested under oondltioiia ebnflar te 
actual receiving. 

Man-Made Static*—With the extenaiva 
uae of auper aenaiUvfl radio reoetvera, radio 
liatenen are more and more flubjeot to all 
kiuda of (lieturbaccee whldi heretofore, be- 
canae of the relatively Inaenaitive otrouita 
in use would have paeaed unnotlc^ Thus 
our anpor aenaitlva radio receiver! now pick 
up the make and break effect In an elertric 
light circuit, the arcing of the trollex-ear 
wheel on the trolley wire, the leakage from 
a faulty power tranaformer, the vibrating 
reed of the storage bnttery reohnrger, and 
«o on Although the electrified ruilroad la 
almfwt a mile diiifcant; the writer of theao 
linca hua noticed an overwhelming avalanche 
of man made static when aleet forms on the 
Unnl rail and cniiseH improper contact be¬ 
tween rail und contort shoes. The v^riter 
has found It impossible to oiierate his set 
tin untomubc traffic lamp nt the other 
tnd of the town, was not fuuctiomng prop- 
Lriy Indeed, radio in the town was entirety 
dimoralised until the eouroe of the trouble 
wuH locatod nnd rectified f)ld timers who 
can recnll the dnys of the ciimbpraorao tun 
ing coil and the tronbleKome crystal detwtor, 
Hill toll you that they iu\or heard aurfi 
static back in the pioneer days The truth 
of the mutter is that there were jnst as 
many rniinoJi for Htatlc distiirhnnci hh today 
but the rolutixly insensitive receivers of 
those days never phkod up siioh minute 
eleetromngnftic diMtnrhunces It was only 
when on electric storm hovo Into view gon 
enilly speaking tliat heavy static disturb 
nnees were rw>r(Ufl All of which causes 
us to Wonder whether after all the develop¬ 
ment of the super sensitive rocolvor is the 
IsHt proi*cdurc for iht futnrv of radio broad 
casting The more funsitive tin receiver 
the greater the ‘ parasites’ or extraneous 
electromagnetic wave disturbances After all 
is siiid and done thi reid Nohitloti of b^dti r 
brttndensting lies in mon |»werfiil broadcast 
transmitters brought in art r to the radio 
audience hr a vast KVKttni of repeater sta¬ 
tions. 

The Case for the Regenerative Receiver 
l« again pnsented this time by that well 
known radio pn;,ineer ami maniifactorer Mr 
C D Ihiska of Hartford Coup ^‘Radiation 
from receiving sets, a brand rfew type of in 
tsrfereuce, ’ states Mr Tuskn ‘is creoptsg 
out and is becoming vtpy si rlous Frobably 
DO per cent of Uie present receiver interfer¬ 
ence is due to imppoiar und careless opera 
tion Radiation from a receivijig set im 
properly iiandliHl Is the cause of squeals snd 
howls in other recclvtrs in the npIghborhtHxi 
In general all present day rtwlvors (regen 
eratlve radio freqneucv and most of the 
dynes ) have at least two control knobs 
One of these knobs generally covers wave 
lengths while the other no matter what it 
is luholml, covers regeneration Regeneration 
is the building up rein fordi g, or amplifying 
of r«HM>ivod signals within too vacuum bibcs 
Rcgenf ration oarrieiJ too far ennses the vacu 
um tube to suatnlii these amplified or rein 
forced signals nnd results in the generation 
of radio frequency currents This is called 
oscillation Regenorntion up to the point 
of OMcillntlun, will never cause nnv interfer 
once What happens is that the regeneration 
la carried a few steps loo fur nnd the recelv 
ing tube starts to mdiiitn waves correspond 
ing to the length at which the tuning con 
trolB arc set The receiving set becomes a 
tmiisniitting outfit How to make a novrice 
distinguish between regeneration and oscil 
lutloa U not an obvious affair 1 would 
recommend that those of you who have ro 
ceiving nets nnd do not know take this aug- 
geatinn and trv It out on vour own set Set 
the wave length dial end bring the regenern 
thm up from the aero to the maximum pool 
tion As the regeDoration is tnereoaed using 
the right hand to turn the control, tup the 
wire leading to the grid of the detector with 
th© left hand When the tube la cxceetjing 
the regHnerativn point and baa broken int4> 
nscilintlon yon will hear a click or two 
clicks US you tap the grid connection, gome 
times you can get the same rffect by tapping 
tho aerial binding post, but th© grid is he 
only reliable contact. Tun© your set with 
both bamls at on© time. With the left bond 
turn the wav© length control a degree or two 
and then use th© other dial (rcgeneratloii) 
with th© right hand, carofoUy bringing up 
this dial to th© t^itical point of ^maximum 
regeneradou ' Thli point nay oarily bs 
tliifuisb«d after a litds exp^moo by the 
nature of the aonnds in your load speaker 
or phones. If yoo have gone too far in re¬ 
generation, the received aignak wiH sound 
mushy Back down tbo regeneration dlaL 
Then lears It alone ** 
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Guaraiteed Pats 



ELLOOG Tranikirmen hir- 
nish ample axnplificstiwi 
wdchouc distortlGSL Thsxars dr 
a^Dsd to evaroams any dslect 
ol existing typM Tbs wtndiiif 
dtvdopsd by keQogc was found 
to bs moat efficient. 

Tbs one pises laminatieos of dll 
con steel contain no punched 
hoUs, thus prewenting addy cur- 


Thscorrectly darignod brasishield 
psnnln doss mounting without 
Intarfonmcs. Tbs BaksUts top pevr 
tecta wires and prevents Isaksgs. 
Binding posts ars cfoarly marked. 
Amplify the valus el your radio 
set with KsUogg trandonnstii 
If your dealer doss DOC handfo Kel¬ 
logg communicate direct wkh m 
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A Book by the Scientific Araerlcsn is 
slweyisccurale, practical and up to date 

“RADIO 

FOR 

EVERYBODY” 

Bj Aiutm C Lescarbouim 

Man's Edksr SsUntMk Aasstisaa 

fN#w \ 

\Ompletdy R«wYitt«i/ 

*’Radio for Everybody’*, the foul¬ 
est s^ng radio book on the mar¬ 
ket, after eight editions, has been 
completely rewritten (not retleed) 
Contains latest Informatton on 
circuits, nsw hoofc-upe, as well aa 
all the fundamental Information 
on broadesmtinft, buying and build 
Ing your aet, the vacuum tube, 
C-battery, amplification and loud- 
apeakere, dot and dash broadcast¬ 
ing, building your transmitting 
apparatua, etc 

IM peass. IM tUustratlcns ©ad wlrina 
dlaaramsi practical, sesUy uuderstane- 

S c h u olB, etc. 

I1.M, by maU 11.65 
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Taklns tht Stenches Out of 
Industrjr 

/rat» pag^ J^iV) 

ont deodorAnte, and found that hypothlorita 
of aoda* made by electrically dcoompoejng 
>al£ brine, would turn a fiebin^ voeeol 
and dean, and keep it to This cboniicnl 
is cheap, non poisonous, and can be made 
on fishing vesisds with fairly simple ap- 
parstuB, When eiiougb of it Is dlmohed in 
a fishing vemeVa bJl^esi, they are oomplcttly 
deodorised and become fairly clear A nblp 
can be kept sweet without tearing up decks 
remoring ballast, whitewashing nr any of 
the other expensivs meosuros formerly 
necessary, for whenever com de hilfjc do 
\elope It «n be eliminated with more of 
this chemical Fish odors aronnd markets, 
ptars and storage places arc elimtnatod by 
using it us s spray or lu the cleaning water 

Industrial amelia are bad bnidness Tb< y 
create ptiblie resentment, bringing the health 
authorities down upon the offending indnstry 
with hampering restrictions and stigmatise 
it as B nntsance And the food iiiduHtrios 
having had more than their share of offon 
five smella, have also suffered from popular 
suspicion 

l^erefore, now that ways are being found 
to take the perfume out of industry th( re 
will be little delay in applying them Tho 
moiinfacturer is fust as keen alioat ir as 
the community For where the latter suSem 
chiefly in Its sense of smell, he has been 
suffering in his pocketbook. 

Tdepathy and Radio 

(ContiHued from page 182) 
choice of the reading and ouu miglit Imagine 
that it would be free from hhj psychologicul 
dictation of the nnawer H^e rtturiis con 
tmdtct the latter supposition, however 49 
answers out of 473 bit ut>on the hours of 
three nr four nVlock, while 3 45 and nine 
o clock scored eleven each Porhu;is the 
tmycliologist will analyse this and ttll us 
Just why tho preferences indicated un^ 
shown The rorrett hour of 1 10, by tho 
way, was given by three jieople while it 
may or may not be significant that the ro 
apondfint who hud more correct replies than 
any other came verv dose btrt naming tho 
hour of 1 15 

No le^s than 94 answers in\oUt*il readings 
Chat were not oveu multiples of tho fivt 
tnlunto unit. This would have cmbarrusiHHl 
ns if we had folt oldlgwl to calculate th< 
mathematical probiibiliCies since m the one 
s\rnt there are iwsslbh answers and in 
tbs other only 144 I ntll better data arc 
available, perhaps the psyt Imlogist vs ill ion 
rider that this test indicatts that wluii 
asked to name au hour at rnndnni 25 per 
OMit of the human race will name uii t\cn 
hour 80 per cent additional an even quurt(r 
or half hour, 25 tier cent nrnro an exnet 
multiple of five minutes, and the romaining 
30 per cent an odd minute One faithful 
aoul even split his minutes and reported 

B.47Vj 

Keya—and Other Things 

The sixth test iniolve*! identification of s 
specific object which 1 held in mv hand and 
wlUch was de^ribwi in no further dttall 
than that Tliree people out of 4<11 correctly 
named it as a key No eulculatinn of prob 
abilities is possible for wo <k>n t know how 
ndaBy different objects might have bem 
named, and we conldut wdgh tla iwyclio- 
logical factors very accumtelv That lliese 
war® large Is proved by the fact tliat about 
300 people named an object that oonsciouHly 
or Bobconadously, was suggested to them b> 
the idea that T had got it out of my pocktt 
as I spoke. Tliom were 56 pencils 87 
Watdies 34 pocket knives 22 coins of one 
sort or another, 21 fountain pens Outside 
the group of pocket pieces the most popular 
guesses were s book (40) an apple (29), a 
ball or Bomething else Involving the idea of 
sphericity (W, a block cube squan piece 
of wood, etc. (18) a pmwrweight (12), a 
bat <lt>, a atone (10), an orange (10) In 
all, elitbty different objects were mentioned 
A number of people were, consciously or 
PtherwiBe, trying to outguess mo with such 
selectlcma as a cabbage a doll, a flower not, 
ace. The two who said a silo and a cow bad 
not preaumably, heard me say that I held 
the object in my hand, 

Test No T was based upon an advertise- 
ment ^ra tbo Sunday paper, the Identiflca 
rioB iff Aa product waa asked, by kind 
rather than by specific trade name Of 4fl0 
rams, 14 named the article eorrscUy as a 
Now tooth pastes urs adver 
ri^ed, tat not nearly so fr^y as automobiles 
ti/tA a lot of otbW thinga-^d one whosa 


I mind turned toward the bathroom would, 1 
tblub, strike on tho soap first 1 should 
have betn prepared to flud considerably less 
hits hire Still, 14 of my audience may 
have Just bteh brushing th»lr totth' l^or* 
hups wt may say of this test, aioiic that it 
makes it difficult to cffnclude with, certainty 
that bIcputhy was not at ivork 

The final uiunber on the program was aj 
vtry dramatic picture of n croHs-ceuntry nm 

I It was dcscribctl inert ly us of a B|iortJug ' 
event and the audienu were asked for fur | 
thor details Of 486 roplhw, nine Indicatctl a j 
foot ra<*t or even a cross country ^riin and i 
six otlars said just a rare without inilicnt j 
iiig wilt thor they hud men or hunies in mintl [ 

, Baseball golf and boxing got n heavy prt ‘ 
pondoruuce of the voti«a indicating that this, 
test w lut largely ausworct] on psyt bologicul 
grounds dictated by personal interest and 
tlio season Tdevotees of mab jong will tar 
tiups btt gratifiotl that in the upiiiiuii of sev 
trul members of tho radio uudimcc, thin 
pastime qualifies as a sporting event. 

The Critical Test 

The fifth t< st will take n lot of dlsLUsaton 
For it, as nearly us 1 con reproduce tht 
(xu<t words, the announce mont was I 

Oh the next teat 1 must give you a little 
more timt. and t nnist tuk* a Httle more 
inysclf to explain what is watite<l Tou wit) 
n** all that when you wtr< very voting you j 
iischI to draw human figiins in simple out 
line—a circle for tht bead an clll|»jie for tlie j 
Inxly four straight or b< nt lints for arms and 
legs t have before ns in the studio four ^ 
sketcln n of this character each engaged In 
some deflnito action or stiiiidiiig in some I 
dehnite position Thtst actions and ftositions 
are hucIi ns can be euHily drawn citsllv , 
ognised and easily descrils^l Please try to 
n (msltjci the four skrtthes or wrltt down 
words iiidieutlng wlial they represent ' 

In drawing tin oriKiniils during an idlu 
momi nt of the ufti moon I had set them 
rapidly down in a row without any partic 
ular iDoiital effort—Just letting Uieni How off 
my iMiicil ns tbty flowed into mv miml 
They rtprtMwiited in ordtr n mnii waving n\ 
flag niiining standing on his head and' 
kicking 0 fmitbull I had intciuied to t< II , 
the audience that thrv might insert siuh' 
accessories (flag football etc ) ns were n 
quiri^l by what they liad in mind but 1 
refrauuMl fmm tills as hi ing to<i Rtroni,1y 
suggestive FMentv of tin m did It anihow 

It is important to tdistrv* that unv argu 
mint about tho psxholo^hHl prohnbillfiea 
wliiili wo may apply to tin nturns uttaihoM 
iipially to ui> originals mv mcutal prodSHLs 
ill draw lug thfse win iirumttuublv quite thi 
same as tlioMi (d tin non ti h patlih n spoil 
flents—who of coursi eonslitiitud a majority 
at hast of my nndienee 

On this lest 4tl.1 iKviple drew four figuns 
8(\ni mon drew single figures only wlinh 
were Hcorml as |Krtaiuing to test 5A On 
this test ten scriml siiccfftSts iit whoh or 
in part Fight people drew a man waving 
an unmistakable flag—two drawing him first 
and six in some other rnnk 8’wo h ft it 
doubtful win till r It wire n flag or something 
else—a hatchet parlkularU uin of theia 
had him in tlic right onbr nnd one in lh< 
wrong For scoring piirinaus Dr Marjihv 
and 1 agreed that tliusc who dr*w the flgun 
eorre<tIy but in tlie wrong onh r ought to gei 
full credit On TV wi giivt liiilf indlt for a 
doubtful flag this mad* light KmcissiN and 
two partial sncoesHiH out of 410 rotnniH- 
iieitlnr positive i nnugh nor negative enough 
to get txiitod about 

The returns for tho otlur three little fig 
nres however wtre tiecfdedly exciting Of 
408 people answi ring tin so three no less 
than 100 drew a roan running—27 gcttlni, 
him correctly in second place nnd 71 in 
other o^le^s. Of the same 403 people 25 
drew u iitim statidliig on his head—H enr 
rectly in third place 11 in some other place 
And 25 of them did somitlung with tht kick 
ing man We ri»cognlEod 11 complete sm 
dwes where the little figure was oi^tualh 
kicking a bail and 14 partial succwweN 
where be was just kicking the air Of thi 

II four were in order and seven out of the 
14, one was in onlcr nnd 13 out. 

Accident, Psychology—or Telepstby? 

This raises several critical queetlnns The 
mere score seems high not alone on the run 
ning man, but also ou the invirtcd msii and 
on the kicking man Indeed, looking at tlie 
thing psychologically, the running man is 
perhaps less alarming than the other two 
W^hen T nsk for n man engaged in some 
definite action, Inevlubly, I turn ray lis 
teners* thoughts away from a man standing 
still; and if he Isn't atauling stHl, what more 




Bearings 

for 

every purpose 


SUIT THE SERVICE 

To overload a bearing, any bearing. ii to aend 
It quickly on ihe path of destruction Yet there 
II no need to pay the cost of a beanng whoie 
capacity is greatly m excess of the work de¬ 
manded of It 


(Tommerrial 

ANNUUM BAU. BBASIMOB 


have an ample factor of safety When prop¬ 
erly installed and lubricated and not over¬ 
loaded, they will last indefinitely Each grade 
and tjfpe is designed to be the least expensive 
ball bearing which will do the work satis¬ 
factorily 

Send fer new catalog 

THE SCHAn MANUFACTURING CO 

230 Fairyisw Arenu* 

Pevfkkeepaie Hew York 



er way by an electric clipper Thanks to the fractional horsepower 
motor—^j^ch made this ingenious device poaaiblc—another vision 
ary possibility has become a practical reality Thanks to Dumore 
fractional horsepower motors and to Dumore advisory engineers, 
the Moore Electnc Hair Clipper—pioneer of them all—has won and 
retained the leadership of its field 

Perh«pe our Engineering Department can do for you as they did 
for Moore The personnel of this department have for years been 
accustomed to adapting fractional horsepower motors to new appli 
cations. If you are developing a motor driven device tool or aprpli 
ance and find a perplexing power problem retarding its success—or 
If you SITS a roanufacturcr planning to change the power unit you are 
now usbtff, you will find the odvicc of these experts to be extremely 
usefiih Write them anytime—they welcome problems that aren t 
easy, 

WISCONSIN ELECTRIC COMPANY 

4300 Sixteenth St Racine, Wls. 

Ihtmore 
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Typs-D 

Hk p Ctiii iron frame 
enamei pmsfi rtain 
bearints trees* (ups 
Operates cm A C or U C 



Operates an A>C or D£ 


tua fiCUAts Mra Oa. and WacONsnr Euonic Oa. Usa oar ettdsrsf meat In dssffag vpitk tkom plewe mention ScffNnnc Amfrican 


434 


SCIENTIFIC AMERICAN 



I 


r. . 

iill (Ik tiijjcrt IK • 

ni''( .Ml Mfilin.ifv iii’.itcnr 

nul - 1 A I IM,\. tiu- must 

i>1(1 iJ 111 (. i^.ufiIf hisioi \ 


C H C Broadcastmg 

(The gentleman from Sagmaw speaking ) 

"I feel that in Scientific Amencan you have 
a real achievement to your credit, that of 
treating the developments of the scienhfic 
world m a manner that u convincmg, carries the earmarks 
of technical accuracy, is interesting and intelligible to the 
lay reader, and yet avoids the sensationalism of many 
so-called ^popular’ publications. 

u by far the best publication in its field. It is invaluable 
in giving one that general knowledge of scienbfic and 
technical progress without which no one, whatever his 
station in life, can claim to be reasonably well educated.^ 

To ffivo ut o chonoa of ftproadiot f enend ImowUdgo won't yon Mnd il« tbo 
mm* of on* of your frionds who will be intorootod and wo will gladly aond him an 
introductory copy of Sdontiflc Ainoncan. Coupon below will almpbfy and axpodiCa 

SdENUncAMEBKAN 

MUNN Jk CO 

t I MMMItH HH I t I Mt t I t » Ml I ) Mt (t 11)11) )))M)) I ))ll)|^||)l)t |))M)»tt | t II 

ScieutiBc American, Muan a Co., 

233 Broadway, New York City 

PlrM'ir .end compliTnentHr> topy of SckentlftL American lo name and addreas b«low 

Name 

AOdrcati 

1 want qijr nacti? mentiontd 



natiirnl to think of what more ridicutoaely 
eaay to draw than h man running? It 
really Boemi ua though 100 InfitHncefl of this 
choice arc mom to be expectcti than 26 <m*M 
whrm my llMfoneni gi>(. a raun on hU bead, 
or a man kicking 

Then the man on hla head gives us an 
othi r laPRe mrtaphonoal raoiiUiful to ohtw 
on On the other thr«e sketches, 119 more 
or Itss correct nplleH included in the 
right order and 80 in the aroiig—a mcr« 
28 jh r cent N ing in the right place Hut cm 
the niiin upHidn down no less thuu 60 i>er 
cent of tli^ corptict fuiswe n« arc in tim ctyrrcct 
ordi r ( an It be possible that this is iicrl 
dent or psychology? 

f>ur first attempt to explain it as pay 
chologi sec nu-d rather to make aense We 
nrgiiLcl substantially to this effect 

( onfrontid with the demand to draw four 
human hgiir(.M in nc tlon the uvr rage person 
win probably cjterclse <w>UNideruble Ingeiiully 
uiitl originality on the first one and wlU 
till n r« lapse into ii c|uiek and easy natural 
rholci on the si c^oiid Or he will inaki' the 
quick and easy choice first and the liiKeuinns 
one setund In either cvnit having been 
natural and drawn n rntnting man anci 
hilling hei n ingi ntoiicc and draun n man 
waving n flag or wmn thing of compiirablo 
unnsnidiMss—he will be at o ti m|H>rarv 1 oh»i 
for a third alternative and will reach this 
only oftcr a process of niom )tr less c*ori 
at tons and doldieratc hi arch I ndertaking 
this search what inorc^ logical or psyehnlog 
leal thiiii that he should turn the figure up 
Hide dowti*^ t^rtainli having made a < lioice 
for three of my onginida which falls in with 
this iirgnment L am in no fMisition to refute 
it llu oiil> refutation—for that matter 
the oidv icriheatlon—would ln> In siierltic 
tests So I »r Miirpli> and 1 {lullviduallv 
and c*ollMtiveh att( inptt li a sc rum of tests 
desigiifd to learn what would l>e tlie rcKjKmsc 
of the hnlimn animal in Motrul to tin de 
maud that he draw four of tin st little 
flgur« N 

Tills test was made upon six grouiwc of 
Ntndints ill some casts and ofTici worktrs in 
others and under conditions that ivtrt pur 
post Iv varies! hut nlwa>s with tin i (Tort to 
describe wind was wanted in tin words 1 
hatl nmd In tin original radio teat Tin eon 
trol test nas applic-d in all to IBH |m rsons 
The variation of lomlltiuns had no effiet that 
1 eaii we and for that reason 1 shorten the 
dlwuHsnm by ignoring it ignoring the stp 
iiriile groups testHl and giving the residtA 
ill II lump 

t)f the 166 snbjtM ts onlv three el row a 
inaii waving a Hag and all (hni put him 
ill first plae*c tin imsilioii In otsnpled in the 
origtiud test Tidrtv four dre w a man 
rnnidiig seven putting liim in tk.c*ond place 
as on the radio test while 17 put Iiini in 
first placH. 6 hat is to aay 24 followe d the 
pHvcIndogictil argument advanceel to account 
for tin large iioinhi r of runinrs of tin re 
iindnitig ten six had the rnntn r thini tiinl 
f«mr had him fourth Onlv five of tin ItW 
eNmtrol subji i ts dri w the Mian on his Jiead 
one put him in third place as on tin radio 
test two in fourth place one each in first 
and second plnei Hlx drew a man kicking 
a ball (one in fourth plne»e as over th( 
radio thne first, and two third) while six 
others drew tin kicker without the ball 
(again one in foiirtli place two first tliree 
third) 

Teat vn Control 

Comparing with the radio resulta we find 
that IVj per edit of the radio anbjetta 
Hcsirod n full miuh'i as on the flag waver with 
two per c*eiit Hcsirlng some moiisnre of am 
eesH wrhile of the csmtrol anbjeets two per 
cent BCeired a emniph ti sneccHS and none a 
partial om Obviously there is no cvieleuce 
that the te h piuh> test brought out any 
tilepatiiv on thin item 

Of the radio andlenci and equally of the 
test subjects 21 p( r rent were Huoeoiwfnl 
with the running man Six tier ceut of the 
radio snbjeM*ts put him in the aatne place 
that T had put him in, and only four per 
e^nt of tin control aubjicts foUowcel mo here 
This tiivirgfnce would be of donbtfiil aig 
nineanee evin if repeated for geveral toaU, 
on the single test it mcniit nothing at all 
Again we have no jnatlficatloii to infer that 
tcUpathy wna at work 

Clf the raiilo andieiiec, alx per cent drew 
n kicking mnu with about three per cent 
frivinc him a ball to kick, while slightly 
more than one per cent put him in fourth 
pUci> oa I had done Of the control iub 
jecta, 7Ai per cent drew the kicker and 
again iiboat half of tfaem gave him a ball to 
kick, with little more than one per OMit plao- 
ing blm fourth Bo again, alcniflcant oa it 
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seemed at flnt (lance that this teat miffat 
be, there ia nothinf here. 

Mix per cent of the radio fani drew a mou 
on hie head 3H por cent of them correctly 
put him iu third iHace. Of the eontrol lut^ 
iectH, only three per eent (ot him iu at all 
and leoa than one per cent (ot him in third 
place Herb we have the one result which 
hinkea it poombte to augfeot that telepathy 
may have been at work^ Of course ewdi no 
explanation would be hasty from one test, 
but at least, iu this one instance from the 
twelve there Is something left to explain. 

AnalyaU may take one further turn If 
certain Individuals among the audience were 
displaying any tendency toward telepathy 
we should expect them to be right, in the 
long run more often than the bulk of the 
respniidento. We can try this out very nicely 
by lofiking at the 41 respondents i^o »t 
mure than one item right or partly right. 
IHd they score more consistently with their 
second successes than the bulk of the sub- 
jeeta scored witli their first and only 
saccesses? 

To annwer this we mnat have a figure 
riprisiiiting the probability of getting each 
question right and in this, as wo have seen 
psychological considerations anter which we 
cannot evnlnutc accnratel> We dodge this 
b\ assuming that, for purposes of dealing 
tnth text, the correct probability on 

(at h queation in representtd by the perfor 
munce If 78 of our responUi^nts out of 448 
liHve the Fimen test right we assume that 
tin probnbilitit N of getting it right for tkte 
audn'nci are 78 in 448 or 1 tn 5 74 This 
puts ns on a solid basis 

Tender this ounvintion sinoe nobody got 
the first qmstion right the prf>babil)ty of 
g( tting it right Is so ro so wc omit it from 
the urgum* iit t ntiri Iv and proceed na 
though the n matning lIcvi n Iteuw const! 
tuted the ciitir* strhs 

Let us tuki tht Times test again When 
w( know whrtt thi sepnrob probablllticB are 
for gLttiug enili of the remaining ten tests 
nglit WL luiow antomntieath what the prob 
abihtns un for gi ttiiig each wrong Ws 
1 nil rulculute fpfnn this the chance of getting 
tin m all w rung But knowing this w( 
know the probabilJtv of not gitting them all 
wroiij.— wIiIlIi is to sny the probability of 
gifting one (or mon ) of them right This 
figure applies equally to thos* who got the 
Fxmes test right and to those who got it 
w rong—HO far ns guessing the answers in 
concerned But If any or all of those who 
got tlic Times right show a tendency toward 
h Ii puthy they ought to better the prob^ 
ability for the remaining tests And the 
•4uino argument npplieM with each singk test 
and tatli residual group of ten other testa. 
Of those who unswur any qunation correctly 
we can always suy how many ought to be 
right on something else If performance ox 
((Oils these fii,ureH we may fairly snspeet 
tdepathv of responsibility for the vineamed 
increment 


The Final Angle 

Of those who got (tstH 2 SA 3B, 4, 6A 
6B 60 6, 7 or 8 right th( table of page 
3H2 makes it plain thnt in no single instance 
was tin pirC(.Mtnge scoring o seooml aucreos 
greater than the i>ercentage of the general 
herd who scortnl n single success in one of 
the remuliiiiig tests Pjqually for the general 
(^se this table shows that tho«e who got 
anything at all right did not score second 
sncccflWR any more freely than the general 
bird scoretl first succLssea. Indeed, on most 
of the Imliviilnul tests and on the general 
tusi> the group who hod got one item rl^t 
did not even do no well as did the common 
herd 

But to all this there stands one con 
spicuouH exception Of those who got the 
man-ou his head of Test 60 right only 11 
on pure chance were entitled to (ct any 
thing tlso right In iKiint of fact 16 got 
something c1si( right The slight possible 
significance which this ainglc oboervotioii 
would ordinarily iiosiieaR is coiiolderably en 
hane^ by the fart that it was this very test 
which on its own grounds gave us reason 
for suspecting that telepathy might have 
been at wort There Is absolutely iiq ds 
tmndence between examlnatiun of the rs- 
ttirtii In these two ways—absolutely no in 
herent reason why the test that abuws up 
strongly from thn one an|^ should show up 
strongly from the other ^at this test doea 
exactly this Is possibly aignificant, and cer¬ 
tainly of extraordinary intcreat. As rogarda 
definite oont-luslons of eourao, there la 
^‘nothing to say until further testa have 
been made These will proceed w rapidly 
as pootdbls some being made aa was 
first oneir with oodi improveQMQta la tseh* 
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nlqtie oa experience aufgpsts, and othcm be 
Inc made In a ten promiecuoua faaldon with 
tboBB of our hicU Hcorers from the first tost 
>ftho dluplay «illincnmi to givo us a little of 
their time Inhere are enough who got com 
pkte or partial huc<h>rm<s on three separato 
items tn m/ikf the hunt through the list for 
real tclopnthlstK quite worth while 

Coal and Coal Tar 

{Cotiiinurd jrom page 390) 
used lu enormous qitantttus <Jnriii|r the war 
uiul which Is also of some imiH>rtunce as u 
conttmremi txpiosive It forms the sturtlng 
p<dnt for tiu innnuftictun of u large aum 
her of liitt rmmhates which arc used lu 
makiiift vonoiis dyes and drus^* Xylene in 
also used for slmltur purpoKi s Naphthalene 
Is the ort11nHr> lur camphor whuh is used 
to combat the moth iii Its dcprwlat^ons on 
Hothing It IS ah«> usi^I in preserving 
bides It is CHtimutiHi that the pffttutiiU 
nuphthflicne in the tdirs prcKlneod in 

America, is probably far in excess of lOt), 
fKKKKiO iHKinds n year The cnide carbolic 
oils phenol and the crcsols are uscil for 
many piirposea in preparing diRinf(*ctuntai 
sheep dips, flotation oils (oils used m s< pn 
rating the melulllc ismatitucnts from the 
gniigue In ores) manufacture of aynthctio 
tanning mate rude dyt r perfumes photo 
grapliM dtielnpors explosivis pliurmaraiu 
ticals etc 

Anthracene Is used n« tht starting p#dnt 
in making nlixariu and vat dves The piteh 
that fuims the rcHtdut is cinpioyod in making 
roohng felts paints as hindi rs in making 
molds for (listing niihI and oUu r metals us 
hiutiirs in hriipiettiiiK teal fhist waterproof 
mg danifl and i^uicn P in gctiiral and for 
many rulu r piirjMiseH In recent yeara cer 
turn of the litglxr tsuling lauiit fnu tuiiiH of 
coal lai hu\( hint iitilired for tin manu 
facturc of lubrit Hilts uai d as Niibatltuti « for 
mineral hihruating oils and grcasis The 
(jcrmnns dcveloiMHi ihis indtiNtn during tho 
war whni whort of iniieiid lubniants 

Iturtng tliH war wiuu tin di maud for 
bensmo and tuiui lie was virv gnat for the 
raanufui tuie of niihtarv ivpIoHivis procesHOs 
for Hcnddung tin h< protimtH out of lUiimi 
natiiig gas wen di\ilo|K*d To tluy prac 
tlcallv all of the bmixeiui and tohiciic reoov 
trtai in gim inanufacturn lu wr»bb<d oat of 
tlie gas and the tar that is obtained ac 
coniiiigly contains verr little of tlicNo cun 
Htitucats 

It has Ikh n shown that loal is hnrnt in 
the fiirnuci and stove to pruduca boat and 
' tmwer No nuittui what tiu fuel im wiuthcr 
it be a liquid or a Holld, It must first b»' 
ooiuerttsl into the gUHootiN iHuidition before 
it tan pnidiice heat Thus every kitthen 
stovt or Httaiu furuacM! is a umall gas pro- 
due* r, wboNc *flltienrv is low compared with 
the gun gen* rating apparaUiN in thi gas 
plant The WRciouej of an average steam 
furnace is onij nlKuit Wl ixr rent, while 
that of H gas genoruting plant is STi and even 
1)0 i>er *int on Uu tin rmul basis, Thi 
logical conclusion is first to convert the 
coal into gaN at tIu gas piiint un<l then 
to bum the gas in the piae*« of coal 

riie time ia undoiibtciil^ coming when coal 
will be supplanted ns the ctunmon f*ul for 
the WHstu lu heat and valuubb by proilucts 
that cnHuos wlun it is burnt in the stove, 
steam fiirnu<v or under the power bfdler 
IS too great to go on iMdeflniUd> What the 
fuel of the future will be will depend on 
how eev^nomicalh and cfticleutly It con b* 
made and distribute*! from tim ptaec of 
niHiiufuiture to tlic coiiHuunrs Everything 
iminti tu gan us the iicrmunent fuel of tho 
hitiiru It IN pusslble that tho gas will be 
protlnciKl right at the cool tniu* and dis 
trlbutMl through a system of pipe lines much 
like the priMnt oil pipe Hues Tho coke 
produced v*ill then be consumed for metal 
iurgieiil purtKjses or itself converted into 
more gas the by products collected ami 
manufactured into valuable Muhstunci^ and 
tho gas mIouc used us a fuel 

Tn our country with its large natural 
resourct's with its apparently Ilmitlemi sup 
pUoH of coul iron and other essential com 
moditibs the moment of exhaustion of those 
supplies seems fsr in the future But that 
moment is surely approaching and even now 
we hear i^stimutes made of tlie day on which 
our oil resourcM^s will be exhausted It is 
time now to gi\e a tboiiiflltt to the future 
CV>al will Dot always be so plantlful and 
if we have learned anything from our expcrl 
cnccs during the past yean* coal ahortage, 
wi must have formed some idea of a time 
whcD there will be no coal and of the dire 
things that could happen then If we do uot 
prepare now to develop other fuels to take 
its place 

cWaMi^ yawfla Os ««id 0tk«r sdsrrMsers im Chit pma* here asr sndiWMiasiit 




Cyclone Galv-After Chain 
Link Fence Fabric, Heavily 
ZmoCoated (or Hot Gal¬ 
vanized) by H ot-Dtpping 
Process AFTER VVfeaving 

135 pounds of zinc coating 
to each ton of Cyclone 
“Galv-After” Fence Fabric 

Five times as much zinc 
coating as is applied to a 
ton of fence fabric galvan¬ 
ized before weaving Result 
“Galv-After” Cham Link 
Fence Fabric gives many 
years longer service with¬ 
out annual upkeepexpense 

Let uj send yoM com/dete fn^orma non rthou [ 
ifiu ntiv and h#ti t /cm* <ind Cvilm 
Sen 1 e svhi h solves unn /encmg problem 
Addreu nsurCK afficts Depanmtnf 56 

CYCLONE FENCE COMPANY 

rtu-torfe* and O/Tue# Waukegan 111 Clevelaud 
Ohi-i Newark K ] Tort Wwfii Tex Oakland 
C«Ut (SwndurJ Fen e C O P ttlunj Oicgon 
— VNorduvcK Fcnc* fif Wir* Worlu) 


Gy'clone 


PROPERTY 

PROTECTION 

PAVJ*. 
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Let the Coal Flow From the Cars ' 

Why try to fore* ft ihoval or buckftt Into « mats of coal 
by main ntrenglh and awkwardnaaftt whan this aimple 
method allowB It to follow the line of least resistance ? 

The Oodfray System recelvea the coal in a pit alongside 
the railroad track and conveys It to the boiler room for 
three to seven cents a ton. One man does all the work. 

Send ua a blue print or rough pencil sketch of your 
power plant and let ua tell you bow cheaply you can install 
this time labor and money saving equipment. Aak for 
Bulletin A>23 

GODFREY CONVEYOR COMPANY 

Elkhart^ Indiana 

COKVEYORi^ 




— Uhe writing on the walV^ 


Y OU LL find the wnting on 
the furnace wall m the joints 
between firebrick—the source of 
nearly all furnace failures 
But there is one furnace lining 
that is jointless—Phbnco. It is 
installed in plastic form, modeled 
like clay to conform to all fur¬ 
nace shapes, easily pounded into 


shape by inexperienced workmen. 
Then it is vitrified by slow heat 
to form a rock-like lining that 
withstands temperatures to 3100 
degrees F and outlasts ordinary 
linings two to four times. The 
story of better furnace linings, 
‘ Refractonea and Furnace De¬ 
sign," IS yours for the asking. 



IIBfCLAYar CHICAftO 


Plfhrko It drilvrred only tn red tfeel container! oi 
distinctive RnDcarsnee as shown sbovt Ware¬ 
house stock tn over cities—toe phone books. 

• a.«-M 4 i-ani 


Our Abrams Investiflration—IX 

{Ctmitnued ftoin page JS3) 

to time to follow the pnigresa of the teats, 
but no one shw it until the md 

For Sories I, Mr LiLHCHrboura served as 
rtiticent. While working with the fourth 
HiH (imt n tJie mnotioiis bociime tired ' and 
the Si ricH was aviepi uded It won intendeil 
to nriirn to it latir, but examination of the 
time mts of readings obtuiniHl made it plain 
thiit thirst thrnc Kp4rimniK must bt ndJutlKtsl 
iiliutirnl—if tin readings for the remaining 
KiHciuKiis did nut diM rgo from these tin. teal 
uoiild be worst than n failure, in that it 
would not itiMriminnto tit utl between the 
lintjiH 'lilt three Hpeeimena thus aiuio- 
(lutisl w(re numbers 1 4 and C the identical 
HiMilmens were 1 2 tend & The Sttrlos was 
eoiisldirid hr <ompleted and aoored us u 
Kt ml uuess ss 

hor Sines II one of the phyMicluns uctesl 
UK n iig( ut The readinga fur spocimctiN 2 and 
{wen very eloselj parallel After some Uia- 
(UMsion It was decideHi that of the other 
fenir number 4 got closest to thcoe two The 
ithntkul spiH'inn ns being as in Series I, 
Sirns II wuN thi refnre a total failure 

\fter four H]MM>iinMiM had been testeil In 
Senes 111 nsing an uttuch^ of the doctor« 
ortiie ns reagent, tlie renotiona were coin 
pletth exhuustmi iind the test hud to be 
tt rniiiiiiteil It was plain that no two of the 
four M|M.Kim<iiH tistwl could bo i>rononneod 
idditjeni Since the two remaining untested 
iniglit have eernie out as identical with any 
one of these this Senes could not be ratcel 
«t uU Its readings however are uvuilable 
fe>r e he eking reguinst those of Senes 1 mid 

II for whieli file same specimens were usenl, 
iiiid 111 ihe Nmiittel table on imge they ar« 
diHpliiyeNl and umcmI for that puriioso 

In Sines IV a voung luely attendant W’as 
the le agent 1 he identieal nimm imoiiH we rt 3 
4 Hial 5 It was iliflieuit to ehnose bitwesin 
2 4 5 unel 0 on the biiHis of the readingti 
obtainisl the most plausible selictton w*ems 
to uuolws the throwing out of the fourth 
specimen on the gnennd of the low rending 
for rate IK) TIio test then bi'conus u total 
failure 

Of Series V mnelo with Mr Lesrarbouni 
as lengent im tbren of the Nt>ocimi us Htjiml 
out as in any uiiy probably identical ainl 
arieinpting to fe>r<*e ii choice tlm pbisleiHiiH 
e^juld re iK'b no ngreemnit as between tlie 
three ceiinhinations T45 2, 34 -14 (I 

'I wo of tliese e’eanblnatloiiH are wholly wnau, 
and one partly wrifng the identienil spt^e i 
me ns were 1 3 6 ( ombine^el with tlie ob- 

\ieniK failure of the test to make a clear 
eliNtJiietioii this seems lee warrant tlie ver 
diet of totid failure for Series V 

Senes \ 1 eiiie of tin plivsniaiiN ns re 
agent isdnU fniilv Ktrnlt,lit tei spe^oinaiiH 1 
2 r> as the identbiil oius Mndt with tin 
samn HiMeimina as Sines V this is nnollur 
total miss 

Of five tests four were complete failures 
and one* u partial failure Ibis is \epj 
much worm than om should sceirt with out 
riKlit t,ueHHjiig It would se i m that Tin 
methexl empleijeiel was Mulbeiently elisernUtesi 
by these hiieliiigs hut if we arrange the 
returns a little diffeniitly we must grunt 
that the {h rforniaiiec attnined in these teats 
leioks i M II worse 

In Senes I II and III combinesl, six 
sets eif ruieiings in all were maele uisai 
siKLinn ns of ide iitical ni igin S(riesl\ givers 
us three HUf-h reinliiu,H and Seriis \ and 
M together i,iee us six If them is any 
thing at nil in the eleM.trejnie diagnemls the 
readings eiiigbt to agreo fairly well witJiin 
etieh of tliese thrtu suts It is putting it 
\ery mildly indeed to say that they fail 
wholly to do this 

Lor rate 57 on the samples of the first 
day readings run from 4 to 44, and they 
are quite evenly distributuel through this 4n 
tervftl Tliey are wj scattered that, it is letle 
even to talk about averaging them the aver 
age of 4 It 21 22 2.1 and 44 is epiite "with 
out mathematical mgnihcaneN' Similarly 
rate 55 riiiiH the gamut from 0 threvugh 4 to 
n would wo fuvy of a Hcienlist in 

anv field whatever w)io couldn’t determine 
the correct rending, in degrees or volts of 
eentimeters or grams or secemds or what 
\e«i will unj more accurately or conaUtently 
tliiin tills? What would wfi aay of him if, 

III rt*s|K)U 80 to a itrnlght yea and no propo¬ 
sition he gave us three yease* and three 
nocs ea them rates do when asked the mx 
of this subject? Whnt would we think of 
him if after this showing ho oontlnuHl to 
use with apparent confidence, the method 
by which he hm) rooched these extraordinary 
fiufliiiga ^ 

Rate 55 for the six rendlnn *>^ th\i^ 


day i» another particaUtly damning thm^ 
For that matter, rate 57 on thia day is i\ 
moat extraordinary exhibit, Jf offered m 
support of the technique under which tlie 
readinga arc miido throe answers Mllghtb 
abore 20, and three more alightly in excesq 
of 30, are pretty crude. And what of nuu 
56 on Uio sccuiid day? or rate 00 for tins 
dny? or rutiw 42 uml 00 for the finai eiu) > 
lent the aiiawor pretty obvious'' Fan \\« 
possibly believe that this tochniqne ia am 
thing morn thou subconsciolnsly elirce h i 
guess'’ 

Of course, if the olcrtroiiiat were djagU(i‘( 
ing a patient from oue of tliese speettnen 
the ohiuives of contamlnotlon etc etc cti 
would bo considerably greater thaa tit unr 
curefullv condiictcel teats, with tlwir elnb> 
rate ntiml But Ju that case nothing would 
bo said throwing qiioHtion upon the reaultj^ 
while in the present instance, the electroiii^t 
will protost and protest upon tho grosBds )tt 
dicated Just by way of letdng him hm* 
his way Jeit h turn, then, to the readini,s 
for the tudividual samples SsreJy ho cun 
not, without losing his face entirely, cluint 
that two tcNts Miudo, in quick bucclmsioii 
upon the very sumo sample, may divergi 
Rcriniisly and pro[>crly and without Pin 
barraskinciit to the \brains claims. 

On tho first day spodinuu 1 gives rpudin).,^ 
of 22 and 44 for rate 57 0 and 11 for rate 
55 0 and 6 for rate 58. Spcclmeus 1 and <l 
of tlip third day show an alarming variatioii 
in rati 55 Among tho single imlatcrl S[>oci 
innns tin ro is even more of this sort of thing 
On tho first day, specimen 3 gives 4 and 
for rates 57 H|H*cimcn 4 givea 14 unel 24 2 
and 15, mnlo and female for the satno rates 
s]M*cinien 6 glus five* disrrepancicfl that run 
nil tho way fnan 200 to 1800 jier cent 
rimugh this might well set the climax, wo 
must still dirent the readers lye to the 
ri*udiiiK8 of Senes \ aiul VI, wdth 21 
inatchod ngaiiiHt 32 and 94 2 against II i 
HgaiiiHt 23, 7 egalnst 3— and all three of the 
hiieciinfiis cHintradicting themselves ou rate 
40’ It would certainly K fair to remark 
that if these rates c<irn*s|K)rid to anything 
In the patholot,y or |d)y>iulogy of the aub 
t from whom tJie blexHl was taken wc 
sboiild hardly expert that two iDdividuuN 
taken at rnniiom would exhibit such wide 
iliRcrepaiicies in giiitrai iw do those siiecl 
mens tnki n from the name iiersoii 

The Nhuwing would be far worse were it 
not for the objn tionablc lowness of the 
iiadiiigH. Wire it proteialod that they are 
nt all minutely laxMirate this would nut be 
so bud lUudiugs of 0 nnd 1, of 1 and 2 
( tc enu be eumpurt'ei easily enough if only 
wc know that O meiiiis 0 nitd 1 means 1 ulid 
2 iniauH 2 But whin it is undorstooesl to 
lMf,in with that all that anv of these readings 
im nn is low tiny cannot be intelligently 
cianpariHl T,iit us sec just *pvhut a littb 
tniUlamatUid esinventionuUaing wilt do to 
dise'iMint this tiicoiivciiience 

W he TO Ht le ast one of the readings for a 
givtn rule exceeds 5 we ran make Intelligent 

coinparmtn ( etnfielliig oiirsilMii to rend 
ings fr(*m the same single speicimen there 
an 20 siie.h ctPinparisotiH to be made from 
tho up|s ndeel tables nnd of those only five 
show rensoniible agreement between figures 
wluih should be identuiil the other 24 di 
verging If we extnid ibe. comparison to 
covf-r all sainpIcH from the samu subject tlie 
niiiiiber of compariNons which wc may make 
is increased to 72 and 18 of them are 
reasonably < lose, vrbih. tliu remaining 54 arc 
in diseont Surely this is a moat diarepu 
table showing for a proreelure which Is 
clalmod to lie from fit) to W> per cant right— 
wliui we art not watching and which is 
used by its supporti rs as h basis for dis 
crneliting the stumlard Lltnlcal diagnosis 
3 Tjc straight ve_« unel no proposition of 
rate 40 givis us another dreadful showing 
t oiifining our attention to individual sped 
mens fifteen Imh iieiulent comparlaoiis are 
possible and of thise five are in agreement 
and ten In dlsagn'e ment. If wa permit our 
selves to compare distinct specimens from the 
same individual ks well we get a total of 4t 
eoiripuriscitiH, of which 17 oWk and 24 re 
fuse to cheek If frankiv guessing we ought 
to bo right on this 55-50 question exactly 
half the time And htre where we are 
allegeel to bo doing something better than 
guessing we must be right consldernUy mora 
thou half the time—Instead of which wo nro 
wrong practically two thirds of the rim# 
Here, then la a scientific teat of B. R A 
which cannot be repudiated withont aerioui 
oompricationa, oince the doctora who oo) 
labornted with na in thia seriea of teata are 
the aponaora of a well known and widely 
drculatcd report which cDdorsaa the baote 
clalma of Dr Abrams. 
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Catalog FREE! 

Send for tb« MONARCH Lathe Catalog 
fully iUuitrated—every type Lathe up »o 
30 lachet twing Illunirated here ii the 
monarch Jr laithe—an accurate com 
pact (rouble proof Lathe for Invenlora Ex 
, nerimenterit Mechanlca and Auto Repair 
^ men Fully 

equipped— 
ftemi quick 


•270 


It inch twinl alM too at uithtly hiahsr price 

I THE MONARCH MACHINE TOOL CO 
, 430 Onk Str««4 Sldaar Ohio 


“WONDER” COLD PIPE, TUBING 
AND BAR BENPERS 

StMtkrtl «f Uh World 

^ Hand and Motor 

Oparalad 


WtMtllxnoU to ^>4 
•g wajr itcrbona, 

iUS iS"S 

pip* M 


UNISOL 

Rw U H I at Off 

In 5/ftfaporo f 

I StralUi SettlemrniA Ptirto Klc/) OinadA throuxhmit 
ih« U S A —and nn aleamsIiiM usinif witem oI the 
varloitt prtrlB t)l die world UnliMtl Ib brinK 
Inllp lued hy ibcm# who are nucrcaied ■Iwai'* li> tlie 
j |k;Ii»I < t lUdinUinlna hnit*4-lM«« uperatiiiX condUionB 
I 11 we were nnt h*i r »urc that UniBol will cor 
I reel ondeulraldc Unltr Iced waitr aptidilioiis w« 
would not Mfter 1| ti tr WKiId we forward it throuih 
out tilt wurld ON A1 PROVAU Pamphlet oti requesL 


UNSSOL MFC CO 


Janor CHt N J 



Pershing 

Hotel 

CHICAGO 

T his, the newen of ChicAgo i fine hotel* 
offer* a quality of accomnMKk.iioni at 
rate* ai low a* from %2 50 to IS 00 a day 
Each room ii law airy ha* pnvate bath 
and w exqulfitely nmiih^ 

Get off the train at the 63rd Street or the 
Enftewood Statton and you are a few mm 
\Mt fiwn the Perdting. The right place to 
■tay if you entar Cbcago via any one of over 
3Q railroada mofuding the Michigan Central 
ilBriob Central Btf 5 New Yoii Central 
Pemiylvmnia, or Rock bland. Near all 
CtdcaflD by mean* of boulevard ntocor 
ooadwa elated n tpr en vaina aur^oe can 
and auburhan craina 

For KeervadoM or fUdtr addreaa Harry E 
Rke, PNa Rice Heieb Corperaden. Cooage 
OwM Avenue and 64di Stieet Chka«o. 


The Blast Factory 

(Continuiid from puge SH€) ^ 

to an oiorbead belt drlvp The vorioua dry ^ 
iuicrcdieuta—nitrate of amraouiup nitmte of 
sutln wihmI pulp cuniNtunh i\urv iiiit menl ^ 

oUalk nnd Rulfiir far ummonin dynHinltc for s 

instiinoe — whieh lin\p bei n prmioiiNlv ^ 

weighi^ out aiwl NrrtH in'll together in the 
proiHirtloUB cullml for by tin. formulu, lire ^ 

poured into the bowl and the w hi els nn ly 

driven two or three turtiH to level the heap Ifk 
don n Then tht nl(pOKl\cerin is slowly run [v 
in through a nihln-r tube from tin buggy 
and the inuehltieH are started A« thi ^\llH^lH ^ 

reioUe an inner nnd nn outer plow nttnthed i ^ 
to oneli keeps tlirowiiig tlie powrlir from' V 
thii ulih of tho ImjwI back under tin wln<)»| [L 
m that it will be thoroughly nilAeil Tin ^ 

mixture much like hniwn Hiigar in uppoiir V 

iiuce, but fpeling n trlfli nll> Is tin ftiiished 
dynamite nnd it is hems forth treated with ^ 

_ the reape* t due n Jilgh explomiey I'xerv 

.... < rumb thrown on tin floor by tin revoUmg ^ 

B ■ ' wheelH IN earrfully awLpt up list it be ati ppisl (j 

Ii * lilt nnd rxplmli ulth snflieieiit violiini to 

le Catalog t off Ihu uhole mixing Here ns In tin V 
tibe up to nitPfltliig hnuFie (hi mnohini atima to domi ^ 

ere li the uate n'he nnn nio\i jihmit qnli th in tin ir V 

rate com rubber w>1*h1 slioi'ti silent as if hateiiing fur ‘ 

ntor* Ex fl'*' Hlightest irregulurltv in its motion rhi V 

o Repair stillnrRH nnd thr eure and pruiMlon of tlnir 
en Fully moierneuts an tiny t< ml the mnrhine mig i ^ 

juipped— ri rttnid and rreiiting n feeling nImoKf ' ^ 

imi quick nllgious AVJnii tin mixing liiw rontiiiind 
chmttfa for u Mtiited time hxid by tin lalKiriitori 

■utaufcivde- fpn f„p|, knid of dyiuwiiitt nnd ineiwiired bv iL, 

, a Niiiid gloHH tin niKi rs an utopin^d and th< V 

FAh ImT wtt dvnnmiti ia hIiohIUhI out with wowlen ^ 

kMck kf* hIiomN into uniHlin boxes and suit to the ^ 

packing Inuifo The proiiss of miTlng ^ 

h r ^rlce ntruikht dinuinit^H i« the Hunn na ilint usisl ^ 

« pr ce inninonla dyrnmiilLM tin diffirenci b» iiig 

lOL CO that tin fonni r eontidn a larger pereenrnge W 

diiar Ohio of nitrogli(< rin iiud no nitiali of amiinmin Q 

— —J \t the enrtridg* (imkiiig Iioiihi tin bulk 

’ ' diniimite nn et« tin imihrMlnllN which h«M ^ 

TUBING been minle in tin »iitll hoiisi and Hpraiid 
P witli hot pandhn to watirpruof tin m and v 

® M \ir\ nif,! iiioiiH mnohiiie pm ks tin ixplosiie 'aj 

into the Nhelln Thi dvuandti m diimiaul ^ 

paratRfl on an inclined eniiM yor mIikIi feeds it into A 

hnppi r lit the top of tin Tnnehim xihile V 
iM uMbTrld^ ^ t{i( pjiiH r kImIIm an fid antomntnalU into 
n n Milling drum bi in nth the hop|H r \ 

"I'wS hMtter\ of tumps oi>erateil by a friction V, 

dbilNtUMCt. driir risi and fall in tin ahells until the ^ 

Mm. iKmdir is pm kid t<i a uniform denutv Aa T 

- - siHin as om rou of lartridkCR la pmkid full |^j 

till drum uiitomuticnlh revolvis briiiktiig X 

L another row of empti sIuIIh umh r the >jj_ 

lumps >^hile tin opi u i mis of the filled /* 

shills nre folilid ii\ir and thi tmiNhed eart V 
I ridges lire dropped into a trough from Mhieli J? 

opernlor gathers thorn up to stand tluin ^ 
SiJ BticciBB- on (lid in crates A) 

* **’ pro( I SSLS of mixing and packing gelii 
(d wilTcor ihnuimti differ somouhat from thoso ^ 

idiiioiiB iniptovid for the (vpi s ulinli nre of n granu A 

'oVroauML lar consiRti m V Tin gi latin mixing maolinn ^ 

‘ coiiRlKts of a bruu/< Iwiyl Klmpcd lilu an 'y 

^ oval and Niip)tlj<d uilh ii hotwatir jmkit 

- nnd with two piddhs operated bv an iktirli V 

motor Tin nilrokivctrin is run Into (In 
Imwl a small pircmtnge of nltnitid (sdton jA 
IK mhhd and the paddles an Hlnrtid Tin l 

nilroklyrenn is k^Iatini»^id b\ the intro \! 

rs llnlose inul this kl'‘« the dviniroite pits 

■■■ . . tn itv iind ^Mtli r rislsiing jKiwcr The drv 

~ ingredients Klmilur to tlinse uscsl in otlur V 

^ types nf ihliaiidte xvliirh liiivi bia n previ 

R niislv sie\ed togeflu r an m xt pound in ^ 

III and till agitiitinii in minthnnsl until the mix 

^^^1 ture Imisutiib uniform nnd n mins the proper 

ihgree nf iilnstiiiti To ih ti rminr this iioliit 
demands the ninst Judgment for whih on ^ 
one hand the di gn e of g( hitlnbatloii Hinctlv C 

affiants tin cffidimv of tlu dynamite »>n the ^ 

otlnr Nciuice has tin i r >(t liei n abh to 'W 

fix 11 time nnd tempera Hire for niixliig whkli 
would vh Id n uniform product from different ^ 
Rne hotel* mixings Tlie gelatin foreman must decide ^ 

(knoni Ai wlnii to stop the agitation according to the ^ 

00 A day look nnd fm! of ♦In dynamUe 

ivBir heth Ju the gelatin packing Ijouhcr thi plastic ^ 

muHs is fed into the lioppi r of tht parking y 
or the mnchine and n rtvoUing morm In tho hopper 
few mm wpieexes It out through multiide nipples into g 

l place to I*"!" Bhuttlcs on a turn ^ 

neofow 10 

n Centr*l crates of curtridgeji from the cartridge ^ 

k Centnd pocking housen «rc tranaixirted to box pack V 

Near all hnutWB am! dipped Into u vat of hot pur [Jj 

ird rocKor nffiue The cartridguR nre then packod bv ^ 

iH^cnn band info wooden boxen—25 or 60 poumla S 

net weight—which are either loaded At ona « 
into freight cam op stored in a magaKlm |a 
■ “ until needed for shipment ® 

*VSf**** Several carloadn of dynAmlte are riiipped jw. 

C**®***- from thin freat plant every day—aome 60 'SSj 

I .L., sal 000,000 ponnda annually It goeg into Um iS 

B. 9 trvnnrAVT OmPAirr «a4 aboM akirNssn* hmw ««r •ndnrmmmtL 
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SHOWERS OF CINDERS, pounng from your chim¬ 
ney tops and scattered by the winds over the budd¬ 
ings and sidewalks around your plant do not foster 
friendly neighbors Your stacks may be breeding 
ill-feeling and damage suits. End this nuisance now 

The Sturtevant Cmdervane Fan will automatically 
separate and divert all cinders into a hopper, allow¬ 
ing only dust-free gases to leave the stack At the 
same time the fan produces an efficient induced 
draft that will improve combustion and increase the 
capacity of your boilers, 

A Sturtevant engmeer will study the problems of 
your plant and furnish estimate, on request 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Puk, Mau 
Camden, N J 
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fn thiH booklet > oil ill hnd ht Ipful 
6Uj(ji(et4tioud that Will aid in the solution 
of mam of your irmniifactunnu prohli nis 
1 lie booklet jfiveH t\picaL exampleH of 
how maniifatturers m widi Ii diilertnt 
line'4 havt lowered tlieir pruduetum cu^'ts, 
ckminutcd exitss wt i^fhl and cxjuiisue 
inuchmintt opi niLions and lm\<. gained 
numerous oth* r adiantajrf'*' hv repladnjj 
eastinjisand ior^inifs with Stampings — 
Preesf d Metal jairts 

It maj Ih* that a cJosi r anabsis of \our 
product will ^how that Ji n dt\< Utpnuiil in 
presHid nudal f)f one or nion ot its ]>iirts will 
result m Ltonoinit'S that }(im uinhot nfftird 
to ignore 
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iniuos to fiimlili the energy for breaJdDK down 
ronl sad for getting nut the orea from wMch 
are deHvt^d iron kteel coiipnr, loRtl, xlnc 
gold alhor—all the metalu, into the quarries 
when it in used to blnat Btone for flux In 
the oro funinrrs, for grinding into cement 
and fur building roilruudu and hlghwnyn and 
jettiPH and l^rcnkwatprti into great coiiHrrno- 
tioii oiiertilioiin wh^rc it In employed to dig 
cannlH, cxcuiuto foundation** for butMinga 
dn\p tuunein through the aoltd rock and cut 
roudbedM uTong steep inounttlinBidpn into 
the ciifoAir liiuda of the Kortiiweat and tho 
aw amps uf tho aouth vibere it blaats ditoht^ 
to drum tin land or elour it of itiimps so 
that it can f>c put undor cultiiution for nil 
thene indiiiitrlfM iiud the cnmmodltUa which 
they make posniblo are inapparably linket] 
with the roiuiufuLture of dynumite 

Studying Fire Risk from Sample 
Fires 

(Conitnued from page SS8) 

Nothing cijpeciallv m w in this But It 
seuioLd udMHnbIc to atiidy what vs ns going 
on during the period uf mIow oiiiuhing It 
wue ultJmntflv found that at tho ends and 
at (iriuiii abort diKtancps from tht, ends mod 
cruti t( inptrutur* « brought about a eofti ntd 
— almost a piia^tJe—nmdition Atti r thi« 
diHcovpFV efforts weni made to devisi a pro 
teitixp cai> for the < nda of wooilen columns 
This lias born earned so fur that a s/rns of 
tents bus risultMi m shovMng that a wnmien 
coluinti may bi so installed au to tmUire the 
firo t( Ht for on( and one half hour^ instcufl 
of thirl \ minutiH In a)! tascs in this serios 
the Column failed in the body )>ortinn and 
not at till ends 

1m gutlieied perliaps from the fore 
going exiitiipiiM timt the iiivcNtigutlons are 
producing a tu w fund of iiifommtion—use 
fill to insurance <oinpanips owners and 
builders 

hat are < ailed ‘firt wlmlows —tliat ia 
winflows (upabh of ithstuuding fire heat 
and water—cannot In tlie Tiature of the casi 
be iiiinle equal to )nUi diLreea of (Xposiire 
right must pass throuLli Iht glass—other 
wise tho window is no wuniow nt nil I'lils 
moans also tiiut mon or b bh bent will go 
tlironi,h TIuu the glass softens nipl falls 
out «\cn wired glas" b* nig subject to such 
failure JTowever tin rt is such a thing ns 
a fin winflow CHpiibli of affording u use 
fill amount of protection Rinh windows 
httvo boon de\(Iopcil it seems largely in 
consoipn lice of experimeiitH made by way of 
teat Tlie window will be exposed aav to 
a muUiliide of gas burnera. Farly in the 
test as thi wlrwl glass absorbs the great 
heat, then will be a series uf reports and 
a network of erneks will spread over the 
window TIio athontagp of the wiring bo 
comes clear since the wires maintain tbn 
< racked glass for n pi riod tn one of the 
views IS shown a wdrod gloss window with 
metal frame which has undergone nearly 
one hour of exposure tn flames 

Criticisms of Our Article ^‘More 
Steam-Engrine Power With¬ 
out St€am” 

IN the March 1024, issue of the Scientifio 
* American tlure appeared an article en 
tltleil ‘More Steam Engine Power Without 
Steam ' w hlch attractiMl a good deal of at 
tention and we are sorry to state n good 
deni of criticism From tlmo to time there 
appear certain substitutes for water and 
stonm for use in tin usual steam boiler and 
engine for which elnimrnte claims arc made 
In tlda instance, our CTiemicnl Editor Mr 
Ismar Ginsberg was scut to Philadelpbln 
for the purpose of inyestiguting the latest of 
these steam substitutes Mr Ginsberg was 
highly impresseil with what he saw together 
witli tJio data suppliei? him by the inventors. 
Once we were convinced thnt the Inventors 
in this luBtauco were sincere and aeemingly 
practical, we opcncil our columns to n short 
demrlptlon of what they had done Wo 
hsppiu to Know tho compoAidon of the secret 
liquid but cannot mako public mention of 
same for obvious reanons 

Many have been the critidBras received 
with regard to this article ITowever that 
from the Bureau of Standanls which we 
quote below, is snffleientlf reprewntatlve to 
serve the present purpose 

“It aeomi appropriate that the Bureau 
should offer some comment as requested Id 
I your letter of April 10th on the article 
More Steam Power Without Steam' ap 
pearing In the March, 1024 litaue of the 
SoiKNTino Amemoan, In view of the fact 
that from the manner In whtdi tb# Bairean 
is referred to in the ortiele many reader 


wooUl infkr at leaat a tadt Muhnoomsiit nf 
the daima of the inventor and promotir 
Except for this fact the Bureau would huvr 
no occasion for official comment 

*A« far as the reference to the Bureau 
coDcemod it can bo said that the Btatemeiii 
thnt tests of the ‘mysteriotu liquid* had b* m 
made is entfroly incorrect The Bureau im 
Mwers thousands of miscellaneous inquirt s 
laoh year, and it Is quite possible that sunn 
information drawn from available data, we 
fumisbe*! upon request 

In rcferLdce to the article ip genem! 
and the claims net forth in It It may be said 
that Uiu fact that liquids of low boiliii), 
point, such as the one which is the subject *>1 
the article, develop considerable pretiaur 
when heated to moderate temperatures iii a 
closed vessel, has fre<juiDtiy misled Inventors 
into believing tlmt p<»wer could be doveloihii 
more officiently by the use of such llqnUK 
tJiait by the uive of steam It fs, howevi r 
a direct consotiucncc of the second law oi 
thcrtiiodvnnmiPi that efficiency in power pr» 
duction is pronioteil by Uic use of high tetn 
p< rnture in llii holler, and consequent) v 
olh<r things biiiig equal the liquid wfalili at 
a hltci) tiDip*ranirp hits the lower v/qinr 
pressure will yield the higher effie|« m \ 
The development of the mercury tiirbliu 
which IS montione*) in the articls Invohts 
II pruetjctil applicatian of the facts stateil 
above 

As for the evidence given in the articb 
that tho new liquid prodnens power tnor* 
efficiently than steam the demouatratloii 
might easily de<cJtc the uninformed but any 
one at nit fnmiliur with power development 
would nt onee recognise the numerous flaws 
in the demunstrution ’ 

Condensed Milk 

A bT important rcp4irt by L>r Savage end 
Mr iliinvMtki on the manufacture con 
dition bncUriology, unit sjioiilng of commrr 
cini Rweotoned and iiiisweLU nwi coiidenseil 
milk him been iHSucil by the Fowl Investign 
lion Board (HntiNh) (Special Rep No 11) 

T he ihaiigos in the condition of the roilk us a 
result of Its w»iicenlration an profound and 
an not merely those caused by deprivation 
of water It is for example a much wors< 
conduetor of hi at thon u neon cent rated milk 
While Hpnruig aerobic barilh are present in 
a oousidcrable proportion of samples decom 
position and spoiling are nearly always dot* 
to non Bporing bacteria particularly certum 
mnroco/rl which either survive tht pn 
limmiirv piiKtcuriButiou uf the raw milk in 
thi eoiirsi of initniifnoture or after eannluK 
lire aiJmittflil to the tins through mJauP 
links The sources of bn* terluJ contamination 
and multiplication are mainly from the orifc 
inuJ milk from tin air of the factory, and 
particularly from dirty pipes and apparatus 

The Sky by Day 

(rontinued from page iOt) 
of eterniU cold This is the region In which 
shooting stars stage their displays 

But up in those regions where the last 
vestigcB uf the earth e almnsphere Is dying 
away and tiiat infinitude of frigid emptinees 
begins, there arc still other pbenomena to 
interest mankind At altitudes as high as 
five hundred miles ore the mighty aurora' 
□rai These restless shifting curtains, 
streaks and bands are the electrical offsets of 
the heovonly stage, doubtless cbdsmI by slec- 
trnns nf particles projected from the sun 
If so they are similar to vacuum tubs phe¬ 
nomena Apparently they are related to the 
sun spots and to terrfwtrlal magnetism The 
magnlfl^t splendor of the snrora is a fit 
ting enmng to the day. for the beauty and 
sclrntiflc Interest of the day-sky demondi a 
splendid benediction 

Tho stars oome out, and we pick out 
Haturn and Jupiter and others of our family 
They are receiving light from our sun whl<* 
is far below the horiaoti We turn tow«^^ 
Polaris and see in our Iraaglnatioii the oyd* 
of Urn heavens We pick up our teleaoopc 
and look At the other suns and see many 
stelliir bodiea come into being which wen 
tnvisibie to onr unaided eyes We wonder 
bow many of these bodies still remain beblml 
the veil as yet anpenetrated by the greatest 
Instruments. We wonder If spnoe is Infinit* 
and we form a conception of inflatte apace 
t wonder tf we do or if we can oonoeivt 
this Infinity 1 

We leave the question undecided. We know 
at leaat that another day U doming and with 
It is another procession of sky intertotb 
ever-changln( evar-intereattng tnU 
unanswerod qpestions but akch whsa an 
sweiwd raveallng others stiE unasswarad. 
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Flj^btiiig the Bed Bug 

(C(Hitin«ed from paoo S9i) 
wat«f, powder and liqaldB Bnt cleanlinets 
and chamloalfl are only partly efrp<*tive and 
a constant, weurlaotnn battle 
P«opla are now thinking ubout thia peat 
in A bljEBor way The bed bug U really a 
community problem Olven the neecasury 
public opinion tbere la little doubt tiiut 
communitiea would take ntepa to vanlah the 
bed bug from their border*, Juat «* coin 
mniilty pride haa >Hni*hed pe«t* like the oat 
tie tick. When public opinion grown up tn 
this problem, then the KHimtarlHn will begin 
axtermlnation in a large acale way with 
poison gHB and modern apparutu* for using it 
Hydrocyanic acid goH is the ultimate 
weapon Made by mixing the two deadly 
poison* cyanide of potHsainm and gulfurie 
add It la ao penetrating and deadly that the 
I>cpnrtinent of Health of New 1 ork City 
now probibita ita urn except under atri< t 
regulation* In the fumigation of hotni* 
hndnnk* premiaea and Mhips people are occa 
gionully klllfld nccidontally—occiipantH not 
known to be in tho Infested art ii or aome 
time* adjoining prtmiaea and even extorim 
natora caught off guard Tt i* ko quitk in 
Ita penetration and action that extort* ap 
plying It must wear ga* maak* It* danger 
Is Increased by the fact that it hu* no 
odnr Lately, Waahlngton exi»enm«ntora 
have mixed ttar gas with hydrocyanic *o 
that It give* wuriiliig but even in thi* form 
It 1* extremely hosardou* 

Cnder the New York rtguiationa hvtlro 
cyanic can be applied only by qualitied < x 
pert* approved b> the Hoard of Health iind 
a separate |»ermit mn*t be obtained in curb 
case where it 1* to bo uaed Great tnre muHt 
be taken to ace that not only infected prem 
1 * 0 * nre vacant but in apartment building* 
the premise* above below and on each nido 
Warning sign* must bo pe*kd at every eu 
trance and waicbnnn ns well the latter re¬ 
maining until tiu work 1* done 

Something like $8 000<KK) yearly is Mpent 
In New York (My alone to keep bftter-c!aH« 
apartment* and houses free of be<l bugs 
More than ont thouHiiiid profp'^Nioiial cx 
terminator* are ut work all the time in 
most caaea for property owners *ho engage 
them by the year Mhene\rr apartmtut* 
are vacated the exkrminator treats them 
and should the iwst be brought in bv now 
tenant* does his work again Yet ihsitiU 
thl* c«rc in « few sections when nsidence 
property value* nre highoat not oven those 
section* are permanently Hd of the jrf'st 
because it 1* constantly being brought in 
from other sections. A novel fact about thi 
Industry Is that ppofessloual exterminators 
do a good deal of charity work like phy*l 
dans—Mr Sametb i organiEOtlon has under 
taken gratis to knep seieral day nurseriea 
free of insect pests to which they are pecu 
Harly msceptible 

The bed bug boa a money value of a nega 
dve kind It Is economical not to have him 
around For In property free of this pest, 
the outlay for repairing, repapcrlng repaint 
Ing and renovating is generally reduced The 
architect nowadays give* serious thought to 
economy of operation in his building whether 
It be an office structuro a great hot^l an 
apartment house or residence Tlio profes 
sionsi exterminator advises the architect to 
take the bed bug into account when plan 
nine aparttneiita and homes eUminatlng 
every poBBible refuge and breeding piaffe in 
walls, molding wainsooting Hoset* plumb¬ 
ing and the like and also providing a steel 
or concrete chamber on the roof of every 
apartment house and hotel, fire pnwf and 
air-proof, a death chamber to whiih betiding 
furniture, luggage or anything elwi can be 
token for treatment with hydrm-ynnic gas 
without disturbing occupants 

Vermin are often tbn first tinant* of a 
new building The tearing down of the old 
building on the site dlsplacos rats and mice 
wdw aeok homes in the new building as soon ! 
Si they can establlab tbemaelv^ Inserts of j 
various kinds, Including the bed bug arc | 
brought In with building materials from the 
mlUs and warehouses Workmen likewise 
bring In pest* On this account tho present 
day exterminator tukoa contracts for his 
■ervlcea while the building la being erected 
making inspection before the floors are laid 
and after they aye down when the plastering 
is done and at other stages of the work. 

**A real beginning In tbe oxtrrrainatlon of 
the bed bug and other household pests will 
be mode when comrannitios pass ordinances 
compelling It.” say* Mr Sametb More 
than once public opinion has been brought to 
the point where the people of a community 
have eeta the iriadoro of tackling this prob- 
km in a big way, bat In practically every 


COM the attack was made by appropriating' 
public money for an educadonal “dnvo ’ j 
with thi outcome that funds wero wustoil 
Komo being spent for extermination work 
along Ineffective lines An extermination 
oniinance would compel nil pro|M rty ownera 
to bear the expinsf of erndlmtion T hev ! 
would thus have rensnii to onaki sure that 
tliej gtjt \ hIul for their nnmev nn<l soiirceR 
of rmiifection biing donned up thorn would 
be permanent benefits Along with sueh nn 
ordinance should go some system for exam 
iiiing and heensing txh rminators itiHiend of 
simply hampering them with regulntioim tfinl 
increiiHe tlio cost of doing tin work tiud put 
it laiyoud tho reach of many hous^Jiohkrs 
and pniptrty owner* 

Many ways ha^o been duv(ik4l for fighting 
nit* ranging from oatLhln^ them alive with 
the aid of ftm tn, on the idd fashioned rut 
catcher docs, to tin upHctting of mix bulauci 
a mttho<i hy whidi tin HidmnI* are caught 
aiiii the femaleH kiltoil uiid th< male turned 
loose to fight each othi r and ndue< breeding 
Poisons, trap* electrocuting device* and 
even fly poi* r ' flint eateliBs raU with bird 
lime an lii uno Mr Sametli declare* that 
thiy art all ^oed with one Hhorti-oming^ 
that tin y w Idem dpHtniv rut* and mice ns 
fast as they can bn ed The lutt'st weapon 
IS bu< torial Pastiur isnIattMi the germ of a 
disease fatal to rrHients but harmless to 
other animals and human bi ings Thi* was 
used with some sucerss being spread bv 
baits that eomraunnutt thi disease to the 
rills who ate them tin y in turn infoctiug 
others Hncteris gem rally require somethlnj, 
upproKininting blood brataratiire to thrive 
As originally iisnl on bait* they lost their 
\irnlino< lx Ing affiM ted bv lower tempors 
tuns and ntmoH[ilu ne couditlon* Mr 
Sametli Iiuh dei }«e<I n new pro<*tfiluro hi 
whnli tin baetcriu art kept ligonma at the 
prnp( r eultnrul timperatiin and liijr^eted 
lido Iht rats whioli an tlirii Uirmd liKise 
ifUKaluted In thi* pay the uriimnl* are 
earrn r* of tin dlsensi in its moat \miUnt 
form *o that mn hiindml and fifty Infet tnl 
rats tumid Ioomc ut Htrategieal iKiiuts in a 
(«rj,e railway tirmlrtn) wh<n r«t damage 
umounttHl to $20 000 a ^uir n sultnl In re 
diielng the damuK« to $5 a y« nr anil tin 
picking up of more than four tlnniMnnd ikaul 
rntu oier n fiu immth'i pirlod Mong with 
thi rat* a plitgiu of fli a* disappeared for 
the fir a in moat of our large (dies is almost 
invarliiblv n warning that rut* are growing 
byoiid liounds When hotli rata and fleas 
were gone, there was a brief plague of mice 
which arc gem rally kept down by ruts uid 
increase when thi latter disappear In com 
panson wltli a rat plague however, mice 
bring no great difficulties to tbe extermi 
uator They are I'rudlc^itfd hy Innocuintiou 

The Story of Steel— VI 

(Coatmmd from page Ifffl) 
started by the ore reactions The heat Is' 
then wnrkeil until tho larbon in the bath 
it) approximately that required in finished 
steel T< st« are taken of the beat and 
brokon, the fracture is oxamlnod and export 
metiers road tho carbon 

\V hen the heat is euiiMidercd ready a steel 
bur is thrust through the hole in one of the 
doors and the retaining plug in tJie rear of 
the tiirnaee 1* knockoil ont allowing the 
steel to run through u trough Into n ladle , 
which has already been heated by gn* to dry ' 
out all moisture In the lining 'JTie steel 
ii then purified by the addition of certain 
denxidiaers sneh as ferro silicon and man 
guiiose the greater part of the manganese | 
rinittining in the steel in order to meet tin 
dusinHi apeeifientions The necosaury carbon 
ia added either in the form of finely grunn 
lated coal or of moltiti splogeleisen—a high 
mnnganejio iron containing sufficient carbon 1 
and manganese to give the desire<l results 
ITie sing being lighter than the steel floats 
ou the surface and mucli of tho slug run* 
o\er tho side of the lodle Into pita or boxe* 
kept for that purpose 

At a signal from the me!ter a niasNhe 
I rnne, electrically operated 1* moved In 
front of the furnace, drops Its arms under 
the Inga of the ladle lifts it and carries tho 
musM of molten steel weighing ofton a* rouoh 
as 100 tone to the pouring platform where 
the retaining ping nr stopper Is lifteil up and 
the atocl through this aperture in the hot 
tom of tho ladle, pour* into east iron ingot 
molds, these ingots varying in aixo and 
weight, according to the product into which 
they arc to be rolled Iq^ an average siae 
heat of 60 to 75 tons, the ingots will wolgh j 
approximately three and one half tons each 
and be about 20 inches by 23 Inches at the 
bottom 6 feet or slightly more in length 
: and slightly tapering towards the top. 
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Seven Fordsons 
Save $29,578 Annually 


In every business where hauling or delivery of 
matenals is a factor, the Fordson tractor pro¬ 
vides an ideal heavy duty haulage unit 

One of the best examples of Fordson Economy 
IS found in the experience of Julius Seidel 
Lumber Company of St Louis, one of the 
largest wholesale and retail lumber companies 
in the Mississippi Valley 

A fleet of seven Fordsons replaced twenty 
teams of mules and one 3Vi-ton truck for yard 
work and local deliveries This arrangement 
represents a reduebon of $9,000 in equipment, 
eliminating fourteen drivers saves $20,384 
yearly, while the difference in operating and 
maintenance expense amounts to $9,194 


Not knowing a test was being made, a driver 
with a Fordson and trailer hauling 6,000 feet of 
lumber on a one per cent up grade, including 
five slow-ups for traffic, averaged 11 miles an 
hour and returned over the same route with 
two slow-ups at sixteen miles an hour 

The total operating cost of the Fordson, includ¬ 
ing driver’s wages, averages $7 39 a day Con¬ 
sidering that one Fordson costs but one-third 
the pnee of a two-ton truck, and can haul more 
than a seven-ton truck, the Fordson owner is 
combining economy with the highest type of 
heavy haulage efficiency 

Perhaps you too can increase the margin of 
your profits by reducing your haulage costs 
with a Fordson 


Any Authorized Ford Dealer has facts and figures that will 
show you how you can profitably Fordize your business 

Fordson Tractor $420 F. O. B, Detroit 
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MICARTA fbr GEARS 


L RCO U «. PAT OFF 1 


is Quiet 

Strong 

Durable 


and Light 


M ICARTA is the material of endless possibili¬ 
ties It has a great many unusual properties 
Pratically every manufacturer can use it in his 
plant or in his product to supplant Other materials 
less satisfactory 

For gears particularly it is giving service of 
tremendous value It succeeds in quieting noise, 
reducmg wear and mtroducing economies that 
materially improve working conditions and lower 
production costs 

Micarta machmes, dnlls and taps easily, is a non¬ 
conductor of electricity, takes a high polish, and can 
be manufactured in any special shape. Insoluble 
m all ordinary solvents 
May we quote you prices ? 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 

O^ccs in all Princii>al Cities Rct}rese«i(ati«*€i Everywhere_ 
















